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BBenenne

Azwik PostScript — waTepnipernpyembiii rpadudeckuii si3bIk MpOrpaMMUPOBAHUST, KO-
TOPBIA CO3JIaBaJICS C 1eJIbI0 IpeJicTaBieHus udpoBoil rpapukn B MallMHOHE3aBU-
cumoii opme [1]. PostScript upejocrasisier BO3MOXKHOCTH BbIBOJIA BEKTOPHOH U
pacTpoBoit rpacduku, a Takxke nedaru Tekcra. arepmperarop PostScript cunrhiBa-
eT TTPOrPaMMYy U BBIBOJUT PE3y/IbTaT Ha SKpPaH WJIKA MPUHTEP.

Unrtepnperatop PostScript omepupyet cymHocTsiMu, KOTOpPbIE Ha3bIBAIOTCS 00b-
ektamu PostScript. ¥V kaxjoro obbekTa ecTh Takue CBOMCTBa, KaK THII, 3HAUCHHUE
n atpuOyThl. ¥ umHTepnperaropa PostScript ecth cBosi cpema wWCHOTHEHUST, KOTO-
pasi COCTOUT U3 CTEKOB, BUPTYAJbHOW MaMsTH U I'papuIecKoil cpejibl UCIIOTHEHMSI.
BupTyaibHas MaMaTh MPEJICTABIIET COOON XpaHWUJIUINE JJIs 3HAUYEHUN OObEKTOB
PostScript, a camu 00beKThI HAXOATCs B cTeKax. ['padudeckas cpejia, BbIIOJTHEHUS
OIUCBHIBAET TpadpuiecKoe COCTOSTHUE UCITOTHIEMON TTPOrPAMMBI,

['paduieckoe cocTosinne COAep:KUT TaKue TapaMeTpbl, KaK IMUPUHY JUHUH, T[BET,
TEKYIIHH My Th, TEKYIILYIO MATPHUILY TPe0OPa30BaAHUST 1 OTPAHUIUBAIONIIH My Th. [1pn-
MEHSsIsT OTTepaTOPhl PUCOBAHUST U TIOCTPOCHUS IYyTH, MOXKHO HAPUCOBATH JIMHUW, JIyTH
u kpusbie Besbe [2], 3a/urh 3aaHHBIM IBETOM BHYTPEHHIOI 00JIACTh 11yTH, OIPAHU-
YUTH 00JIACTH PUCOBAHUS, TTPEOOPA3OBATH TEKYIIYIO CUCTEMY KOOD/IMHAT.

B sa3bike PostScript ects rpaduyueckue onepaTopsl, KOTOpbIE JEHCTBYIOT Ha I'pa-
¢guaeckoe cocrosgnue. Takue omepaTopbl MOT'YT, HAITPUMED, TTOMEHATH MaciTad pu-
COBaHUs, 33/IaTh IBET WX MUPUHY JUHUU. KpoMe TOro ecTh onepaTopbl, COXpaHsio-
e TeKyiee rpaduaeckoe CoCTOsTHNE, B KOTOPOM XPaHATCsl OCHOBHBIE Tpaduieckue
napameTrpsbl. [Io coxpaHeHHOMY COCTOSTHUIO MOYKHO 3aJ1aTh TEKYyIee rpaduaeckoe co-
CTOsIHUE TAKUM, KAKUM OHO ObLJIO B MOMEHT COXPAHEHWUSI.

Ha cerojusmmnmii 1eHb CyIiecTByeT OOJIBITIOe KOJTUIECTBO TIATMOPM, V KaxK 10

N3 KOTOPLIX €CTh CBOM OTJIMYUTEJILHDbIC 0COOCHHOCTH. PGELJH/IBELHI/IH HHTEepIIpeTaToOpa



PostScript st kaxxioit maaTdpoMbl JJOBOJIBLHO 3aTPYLHUTEIHHA, TOITOMY HEOOXO-
JINMO 00€CTIeIUTh MEPEHOCUMOCTh NWHTEPIIPETATOPA.

Java — 00'beKTHO-OPUEHTUPOBAHHBIN SI3bIK MpOrpaMMupoBanusi. [Iporpammbl Ha
Java mepeBojisaTest KommuasitopoM Java (javac) B crienuanbHbiil baiit-kon Java. Bup-
TyasbHas MamuHa Java (cokparmienno Java VM, JVM) — ocnoBHast 9acTh UCTOTHSTIO-
meit cucrembl Java, tak maspiBaemoii Java Runtime Environment (JRE). Bupryass-
Has MalnHa Java uHTeprnperupyer 6aiiT-koj. B HacTodIuUil MOMEHT BUPTYaJbHAas
MmarmHa Java mmpoko pacrpocrpanena. CienoBaresbHO, MpoOrpaMMa, HalUCAHHAS
Ha s3blKe Java, MOxKeT ObITh MCIOJIHEHa Ha, OOJIBIIIOM KOJMYEeCTBe I1aT¢dOpPM BHE
3aBUCUMOCTH OT apXUTEKTYPbl KOMIIbIOTEpa. fA3bIK Java npejocrapiisier OCHOBHBIE
rpadgpuIecKkue BO3MOXKHOCTH JIJIsT PUCOBAHUSI.

[lenbio KypcoBoit pabOTHI ABJSIETCS peau3alus rpapuieckoil 9acTu nHTepIpe-
taTopa s3bika PostScript. Heobxonumo peasinzoBaTh Ha si3bike Java rpaduieckyro
Cpejly MCTIOJIHEeHNsT JjIst nHTeprpeTaropa nporpamm PostScript. Uarepmperarop mou-
YKEeH TOJIJIEPKUBATH OCHOBHBIE IpapuiecKre ornepaTophl, 0ToOparkaTh rpaduaeckoe

COCTOsIHME Ha 9KPaHE COIJIACHO ClelnUKAIIN.



1 Oobmmne cBenenns o a3bike PostScript

Aszbik PostScript — 910 guHaMuYecKuii MHTEPHPETUPYEMbII sI3bIK IPOIPAMMUPOBaA-
HUsT, KOTOPBIil COEPIKUT CTAHIAPTHOE MHOXKECTBO TUITOB JIAHHBIX (UUCJIA, MACCUBDI U
CTPOKH ), OCHOBHBIE 3JIEMEHTBI YIIPABJICHUs (YCIOBUsI, METKH U MPOTIE/IyPhI), & TAKKe
HEKOTOpbIe HEOOBIYHbIE OCOOEHHOCTHU, HAIIPUMED, CJAOBAPH.

Azbik PostScript nmeer ciepyiomnme rpadnueckne BO3MOXKHOCTH, COJIEPIKAIIAECST

B CpeJie A3bIKa:

e 1300paXKeHus IMPOU3BOJILHBIX I'PAPUIECCKIX 00BEKTOB, TOCTPOCHHBIX U3 OTPE3-

KOB, JIYI' ¥ KYOUUECKUX KPUBDIX;

e rpaduueckue ornepaTophl, MO3BOJISOININE 0OPHUCOBBIBATEH (POPMbI JIMHUSIME MTPO-
U3BOJILHOM MUPUHBI, 3aJUTh 00JIaCTh JIFOOBIM I[BETOM WJIM UCIOJIL30BATh €€ B

KadeCTBE OI'PaHMYINBAIOIICIO I1yTH;

® KOOPAMHATHYIO CHCTEMY, KOTOpasd IHOAIAEP2KUBACT BCE KOM6I/IHaHI/II/I JNHENHBIX

Ipeobpa30BaHMii.

Unrepniperatop s3bika PostScript jgeiicTByer, ncnosmsis mocsepoBaTebHOCTD
00bekTOB. OOBEKTHI, KOTOPbhIE HY>KHO HCIIOJHUTH, MOTYT NPHUJITH U3 JBYX HMCTOY-

HUKOB!

e [IoTOK CHMBOJIOB MOYKET aHAJM3UPOBATHCS COIVIACHO CHHTAKCUUECKUM IIPABU-
JIaM SI3bIKa, IIPU 9TOM CHMBOJIbI IPYIIIMPYIOTCS B TOKEHBI, & 3aTeM M3 OJHOI'O
i Oojiee TOKEHOB CO3JAI0TCsl 00beKThl. Kak TOJBKO 00beKT MPOaHAJIU3UPO-

BaH, OH HEMEC/JICHHO HCIIOJIHAECTCA.

e OOBeKTHI, paHee COXpaHEHHBIE B MACCUBE, MOT'YT OBITH UCIIOJIHEHBI MOCJIEI0Ba-

TeJIbHO. Takoit MacCuB HA3BIBACTCSA NPouedypoti.



1.1 Moaenap JaHHBIX

Bce nannble, goctynHbie nporpamme PostScript, cymecrByior B ¢popMe 00beKTOB. Y
KazKJIOTO OOBEKTa €CTh Mun U 3HaAYEHUE.

O0beKThI OBIBAIOT npocmovie U caoncHbie. IIpocToit 00bHeKT SIBJISIETCsT KOHCTAHTO,
ero THUIl, 3HAYEHWE W aTPUOYThl HEM3MEHHO COeJMHEHbl BMECTe W He MOI'YT ObITh
U3MEHEHDI. Y CJIOXKHBIX O0bEKTOB 3HAUEHUS XPAHSITCSI OTAEABHO OT CAMUX OO bEKTOB.

BaxkHoe oryinane MexKLy npoCcmuiMu U CAOHCHBMU OO BEKTAME ITPOSIBJISIETCS TIPH
orepanuax Komuposanus o0bLekToB. [Ipu KomupoBanum npocmozo 0ObLEKTa BCE €ro
JaCTH KOMUPYIOTCsI BMecTe. IIpu KommpoBaHuu cA00cH020 00BEKTa 3HaveHue He KO-
IIAPYETCsI, BMECTO 3TOI'0 UCXOJIHBIN U CKOIIMPOBAHHbI 00bEKTHI PA3/E/ISIOT OJTHO 3Ha-
gerne. Crre10BaTEIHLHO, €CJIN 3HAUEHNE HEKOTOPOTO NCXOIHOTO 00hEKTa N3MEHUIIOCH,
TO OHO M3MEHUJIOCH Y BCEX O0'bEKTOB, PA3JIEISIONIX OHO 3HAUYEHNE BMECTE ¢ MCXO/I-

HbIM.

Tunesl JaAHHBIX 1 00bEKTHI

O6bekThl B PostScript ObiBatoT npocrbie n ciokubie. Huke npuBejierbl BUbI 1PO-

CTBIX M CJIOXKHBIX 00beKTOB B PostScript:

[IpocTbie 0ObEKTHI CroXHble 00bEKTHI
boolean array

integer dictionary

mark gstate

name save

null string

operator

real




Yucna B a3bike PostScript ObiBaoT:

e 3HAKOBLIE Tesibie (integer), Takue Kak 123, -76, 0, +17;

e perecrBennbie (real), Takue Kak -.002, 56.7, 123.6e10.

st mornuecknx BhIPasKeHUi MOAIEPKUBAIOTC A02UuYeckue OOBEKTHI CO 3HaTe-
nugaMu true u false.

O6bekThI onepamopu: (operator) TPEICTABIISIOT HEKOTOPbIE BCTPOCHHBIE B S3bIK
neicrBusi. Onepamopvt CBA3aHBI CO CBOMMU MMEHAMMU (HaanMep, fill, gsave u
rlineto) B craHJapTHOM cioBape systemdict.

JI1000# TOKEH, COCTOsAIINI U3 CTAH/IAPTHBIX CUMBOJIOB, KOTOPbIH HEJIb3sl paccMaT-
puBaTh Kak 4uciao (HampuMep, "abc', "Offset", "23A") sBisieTcst uMeHeM VA
umennvim obsexmom (name). CuMBoOI /| sIBIISTIOIIHIICS TTPEGUKCOM HEKOTOPOTO HMe-
HU, TpejicTaBisier oykeennoe uma (literal name), nanpumep "/variable".

Maccusom (array) sABIsAETCA MOCIEIOBATENLHOCTL 00BEKTOB PostScript, 3akiro-
aennast mexy "["u "|", nanpumep " [ 123 /abc (xyz) 1"

[Toxoxkwuit currakcuc ecrb y npouedyp (procedure), KOTOpast SABJISETC UCTLOAMA-
emvim maccusom. IIpouedypa — 3TO TOCIEOBATEIHHOCTH OOBEKTOB, 3aKJIIOUCHHAST
mexy "{"u "}"  wmampuwmep, "{ add 2 div }".

[TocretoBaTeIBHOCTD AP, COCTOSINNX U3 KJIIOUA, U 3HAUCHUsI, KOTOPasl 3aKJII0Ue-
Ha mexkay "«"m "»" | ompenensier cimosapn B PostScript, mampumep, "« (number)
17 (string) (world) (array) [1 2] »"

st coxpaHeHUsT COCTOSTHUST TaMsITH WHTEPIPETATOPA, CYIIECTBYIOT 00bEKThI CO-
zpanenus (Save), KOTOPbIE CO3JAIOTCS OMEPATOPOM Save U € IOMOIIBI0 KOTOPbIX
MOYKHO BOCCTAHOBHUTDH COCTOSTHHE TTaMsATH OoriepaTopoM restore. Takxke ecTbh 00beKT
epagpunecrozo cocmoanua (gstate), MpeHASHATCHHBINR JIJIsT UCTIOIH30BaHUs Tpadu-

JeCcKUX BO3MOXKHOCTEN s13biKa PostScript.
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1.2 CrpyKTypa nmamMsaTé MHTepIIpeTaTopa

Hannble B sizbike PostScript npejicrapiiens! B Bujie 00beKTOB. BajkHoe MECTo B I3bIKe
3aHUMAIOT CTEKU U BUPTYaJbHAas aMsTh, IOCKOJbKY BCe OObEKTHI XPAHATCs Ha, CTe-
KaX, a BUpPTyaJibHas MMaMATh MPEJIOCTaBISIET MECTO JIJIsi XpaHEeHUs 3HAUEHUH CJIOXK-

HBIX OO'bEKTOB.

1.2.1 Creknu

Wnrepnperatop PostScript ynpapiser crekaMmu, KOTOpbIE TPEJCTABIISIIOT UCIOJIHsIE-

MO€ COCTOAHHNE IIPOI'PaMMBI.

e (CTek omepaHJIOB COJIEP:KUT IIPOU3BOJIbHBIE 00beKThI PostScript, saBisitomuecs

ornepaHjaaMn UWJIN pe3yJIbTaTaMW HEKOTOPBIX MCITOJIHAEMbBIX OIIEpaTOPOB.

e (Crek cjoBapeii COJIepKUT TOJBKO cJIoBapu. B HeM comep:KkaTcs Tpu CTaHIapT-

HBIX cJioBapd systemdict, userdict u globaldict.

e Crex MCIOJIHEHnd COIEP2KUT MCIIOJIHAEMbIE O6’]36KTI)I, HaXOJAMeCd B IIPOMeE-

)I(YTO‘{HOI;JI CTaJNN UCIIOJTHECHUII.

o ['pacduueckuii crek XpaHUT TOJBKO O0bEKTHI I'PAPUIECKOIO COCTOSIHUS.

1.2.2 VYmupaBjieHue mamMsaTbhIo

B asbike PostScript npejycmMoTpeno XpaHuJInINe i 3HAYCHUR CAOHCHLL OOBHEK-
TOB — Gupmyasonas namamo. Caootcrviii 0ObEKT UMEET CCbLIKY Ha CBOE 3Ha4e-
nue. Bupmyasvras namamo TOAPA3IEIIETCS HA A0KAAOHYIO 1 24000.00HY10. OCHOB-
HBIM OTJIMYUEM SBJISIETCS TO, YTO ONEePaTOPbhl COXPaHEHUs] Save M BOCCTAHOBJIEHUS
restore COCTOsIHUSA [HAMSATU BJIUAIOT TOJBKO HA AOKAALHYIO 6UPTNYAALHYIO NAMAD.
J171s1 0cBODOXK IEHUsT TAMSITH, BbIJIEJIEHHON JIJIsT 0OHEKTOB, KOTOPBIE YK€ He HUCIIOJIb-

BYIOTCSI, UCTOJIB3YETCS COOPITUK MYCOpPA.



1.3 TI'paduka

BosjieiictBoBaTh Ha rpaduUecKyio COCTOSHUE MPOrPAMMbI MOXKHO C IIOMOIIBLIO I'Da-
duaeckux oneparopon. B sa3bike PostScript rpadudeckue oneparopbl MOXKHO pasjie-
JINTHh HA TPU TPYTIIHL: OMEPATOPHI MMOCTPOCHUS MY TH, PUCYIONINE OTIEPATOPhI U OTle-
paToOpbl KOOPJIMHATHONW CHCTEMBI U MaTPHUIIHI TTPEOOPA3OBAHUSI.

Unrepuperarop PostScript HesiBHO mojiep:KuBaer mexyuwyo cmpanuyy, KOTo-
pasi HaKallJIMBaeT Pe3y/ibTaThl PabOTHl PUCYIONIMX OoneparopoB. B Hagase ucrnoJine-
HUsI NIPOIPAMMBI MeEKYWaA cmpanuya mycTa. Kax TOJbKO HEKOTOPBIA DPHUCYOIIHA
olepaTop UCIOJHSIECTCA, OH KJIaJIeT COOTBETCTBYIONINE METKH Ha, MEKYUYI0 CIMPAHU-
uy. IIpu nmepekpbITHE Karkji0e HOBOe M300parkeHue 3aropakKupaer Bce crapble. Kak
TOJILKO MeKYULas cmparuya cchopMupoBaHa, BLI30B orepaTopa showpage n3odbparka-
eT BCe HAKOIJIEHHBIE PE3YJIbTaThl IPpapuIecKrX OMepaTopoB Ha SKPaHE W OUUIIAET
MEKYUWYIO CMPAHULY.

OO0t ajiropuT™ pucoBaHusi jjist nporpamm PostScript MoxxHO onucars ciejy-

IOIIAM 00Pa30M:

1. dopmupoBaHue 1yt ¢ MOMOIIBIO OIEPATOPOB MOCTPOCHUS 1Y TH;
2. 3ajJlaHue HEKOTOPBIX HEsBHBIX IIapaMeTpPOB IPKU HEOOXOIUMOCTH;

3. BBI30B PUCYIONIUX ONEPATOPORB.

Unrtepnperatop PostScript mojiep:kuBaeT BHYTPEHHIOIO CTPYKTYPY JaHHBIX —
epaguveckoe cocmoanue, XpaHdIIylo rpadpuieckue mapaMeTpbl YIIPaBJIeHns, TaKue
KaK TEKYIyIo TO3WIWIO position, Tekyrryo marpuily mnpeobpasoBanust cTM, Te-
Kywmuil nyrb path, orpannvusaromuit nyrb clipping path, user color, mupuny
Jgunun line width, ¢popmy konna suanm line cap, popmy coeJluHEHUs OTPE3KOB

line join u napamerp unynkruphocru Jjimnuu dash pattern.



Azwik PostScript onpesessier nekapToBy cucteMy KOOPIMHAT, KOTOPYIO MPOTpaM-
Mbl MOT'YT HCIOJIb30BaTh, 4TOObI OIPEJIEJIUTh PACIIOJIOXKEHUE TPOU3BOJILHON TOUKU
Ha crpanuiie. Tekywad no3uyus 1pejcrapjiser coboi apy BeleCTBEHHbIX KOOP/IU-
nat. Muorue rpaduueckue omnepaTopbl (HaHpHMep, lineto, moveto, rcurveto)
HESBHO UCTOJIB3YIOT MeKyuyro no3ututo s PUCOBAHNS.

Cucremy KOOpJWHAT MOXKHO U3MEHATH ¢ TMOMOIIBIO JTUHEHHBIX MPEeoOpPa30BAHMIA.
JInneitnbie npeobpaszoBanns cucrembl Koopanuat PostScript mpejcrapienst B Buje
mexywet mampuys, npeobpasosanus cTM, npejcTaBjIeHHON B BUJIE MAacCUBa U3 I1Ie-

cru auced | a,b,c,d, t,,t, |:

a b 0
c d 0
ty t, 1

Takast MaTpuIla OHPEJEIsieT OTHOCUTEIbHBIE KOOPJMHATHI, KOTOPbIE BbIPAXKAIOTCSI
Jepes abCoJII0THDIE:

v =ar+cy+t,
Y =bx+dy+t,

B a3bike PostScript ompejiesienbl Takue JIMHeRHbIE TPe0Opa30BaHus, KaK MePeHoc, Mo-
BOPOT 1 MaciTad. Kaxjoe mpeobpaszoBaHue onpeJessgeTcss COOTBETCTBYIONENR MaT-
puiieit.

Marpuia casura na Bektop (ty,t,):

1 00
010
te t, 1

Marpuiia usmenenus: macuirada, B KOTOPOil HapaMeTphbl S, U Sy OLPEJIe/IsioT Mac-



mTad M0 OCAM X 7 Y COOTBETCTBEHHO!

s, 0 0
0 s, 0
0 0 1

Marpuria nosopota Ha yroJ :

cosf sinf 0

—sinf cosf 0

0 0 1

Omneparopsl nepenoca translate, moBopora rotate n macmradba scale u3mensi-
10T MEKYWYI0 MAMPUYY Npeobpasdosarus, Tak 4To HOBask MaTPUILA SBJIAETCH TPOU3-

BEJICHNEM MaTPHUIILI COOTBETCTBYIONIEro Mpeodpa30BaHusa U UCXOIHONR MaTPUIIH:

HOBasd MaTpula = Ipeobpa3oBaHume X HCXOOHAA MaTpHUIA

Oneparop transform, IPUHUMAIONINN OJUH ITApAMETP — MAaCCUB U3 IIECTH TUCET,—
HepeoIIpeiesisieT HOBYIO MaAmputy npeobpasosaru.s.

B sa3bike PostScript ectb 00beKTbl nymu, XapakTepusyolme rpadpuieckue 00b-
eKThI. [IporpaMMbl UCTIOMB3YIOT NYMu JIjis PUCOBAHUS JIMHUI, onpeesenns: (popm
3aKpaIMBaeMoil 00JIacTH W TPAHUIL JJIsi OrpaHndennsi objactu pucoBanmst. OObeKT
NYMU COCTOUT M3 CBABAHHBIX IMOJIYTEH, MOCTPOCHHBIX U3 MPSIMbBIX JIMHUAN, KyOude-
CKUX KPUBBIX M JIyT JUIMICOB. M3HAa4abHO €CTh TOJBKO OJMH IOJIYTh, K KOTOPO-
My MOTYT J00OABJISTHCS HOBBIE SJEMEHTBI, He HapYIIAIOIIUe ero ¢BA3aHHOCTDb. [Ipu
HOIIBITKE JI00ABJIEHUsI DJIEMEHTA, HAPYIIIAIONIEro CBI3aHHOCTh, CO3/1aeTCsI HOBBIH 110/1-
IIyTh, ¥ BCE HOBBIE 3JIEMEHTHI JIOOABJISIOTCSA YK€ K HEMY, TaKIM 00Pa30M BCe IOy TH
00 beKTa NYMU OCTAIOTCS CBsi3aHHBIMI. B rpaduaeckom cocrosinnm sizbika PostScript

eCTb JiBa 00bEKTa MYyTU: MEeKYUULT NYMb U 02PAHUNUBAIOULUT NYMD.
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Texywuuti nymsv MOXKHO U3MEHUTH, UCIOJIb3Ys ONEPaTOpPhl MEepEeMEeIleHUus Te-
Kyieit nosuiuu ( moveto u rmoveto), npucoeuHeHust K mMyTH orpe3ka (lineto
v rlineto), pasimuHbIxX Jyr (arc u rarc), Kkybuueckux Kpubbix Besbe (curveto
¥ rcurveto), a TakXkKe ONEPATOD 3aMBIKAHUS TEKYIEro CBI3aHHOTO MOJIYTH
closepath.

OrpaHuvuBalomKii IyTh UCIOJb3YETCsA C IIOMOIILIO OllepaToOpa IIepeceueHms Te-
KYIIEro MyTH U TEKYIIero OrpaHudIrBaloNero myTu clip u oneparopa 3aMeHbl TeKY-
IIero My TH KOIUEH TeKyIero orpaHnauBaoniero mytu clippath.

[ITupuna JuHuu 1pejcraBiser codoi YMCI0 U MOXKeT ObITh UBMEHEHa, C TIOMOIIbIO
oneparopa setlinewidth.

dopma KOHIA JIMHUU TaKKe IPeJCTaB/IeHa YUCIOM, IPUHUMAOIINM TPHU 3HaUe-
nus: 0, 1 u 2. IIpucBonTh 3Havenme MOXKHO € MOMOIIBIO omepaTopa setlinecap.

Kaxkjiomy 4mciiy coorBeTcTByeT ¢BOs (pOopMa KOHIIA!
(0 — CTBHIKOBOI KOHEIT;
1 — Kpyriblit KoHerr;

2 — BbBIJIBUHYTBII PAMOYTOJIbHBIN KOHEII.

L] ‘IIIIIIIIII. IIIIIIIIIIII

CTBIKOEOI KOHeI Kpyrasii KoHel BuIABHHYThIH
NpAMOYTOIBHBIH KOHEN

Puc. 1: ®opmbl mapaMeTpoB KOHTA JIMHUN

QopwMma coeHenns 0Tpe3KoB B PostScript xapakrepusyercss dncjaoMm, npuHUMAa-
fomwuM Tpu 3uadenus: 0, 1 n 2. [IpuconTsh 3HaUenre MOXKHO ¢ TTOMOIIBIO OTIEPATOPA

setlinejoin. JIyist KarXK0r0 d4ncsa onpejiesiena cBost popMa CoeJIMHEeHNns:
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o.
0 — coenmHenue o yriiom 45°%;
1 — kpyrioe coeunenue;

2 — CKOIIIEHHOEe coeJUHeHHe.

Coe;nnegne non Kpyraoce coegnHeHme CromeHHoOE coeIHHEHHE
yraom 45

Puc. 2: @opmbl n1apaMeTpoB COEJIMHEHNsT OTPE3KOB

HapaMeTp MNYHKTUPHOCTHU 3a/1a€TCs1 C TTIOMOIIBIO JIBYX 3JIMEHTOB: MaCCHBa , B KO-
TOPOM HYHCJIa ITOOYEPEJTHO ITOKA3bIBaIOT CKOJILKO HUuKceJei HY2KHO 3allITPUXOBATb, a

CKOJIbKO IIPpOIIYyCTUTb, 1 Ha4YaJIbHOI'O C/ABHUI'A, 3aaBaC€MOI'O IIECJIbIM 9YHUCJIOM.

L] [10 setdash
Il =N B [3] 0 setdash
N B N [2] 1 setdash
I BN BN N E [2 1] O setdash
. . (3 5] 6 setdash
N N [2 3] 11 setdash

Puc. 3: Ilpumepnl napamMerpoB myHKTUPHOCTH JIMHUN

Henocpeacrsenno pucoBanueM 3aHUMAIOTCA OIEPATOPLI NPOPUCOBKM stroke u
oneparopbl 3aauBKM 1BeToM fill 1Mo mpaBmily HEHYJIEBOrO KOJMYECBTa IOBOPOTOB
(Nonzero winding number rule) n eofill no npaswiy uerHbiii-nedertbiii (Even-
odd rule) [1]. Oneparopsl prucoBanusi HESIBHO WCMOJIB3YIOT TAKHe MAPAMETPBI, KaK
mmpuny Juauy 1 nser. CaMbIM BaKHBIM HESABHLIM IIAPAMETPOM SIBJISICTCS mekyu il

nYms, KOTOPbII U3MEHAETCd IIPU UCIIOJIHEHUU PUCYIOIIETO OllepaTopa.
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st coxpaHeHusi U BOCCTAHOBJIEHUs] T'PAPUUECKOrN0 COCTOSIHUS MPEJLyCMOTPEHbI
OllepaToOphl gsave n grestore, KOTOPbIE COOTBETCTBEHHO KJIAJYT Ha rpaduyeckuii
CTEK KOIUIO IpadpriecKoro COCTOsAHUsI U BOCCTAHABJIMBAIOT COXPAHEHHOE 3HAUYEHUE

IO KOIInu.

1.4 IIpumep mporpammbl Ha g3biKe PostScript

s mpuMepa pacCMOTPUM MPOCTYIO MPOrPpaMMYy, PUCYIONIYIO MPAMOYTOJbHUKH, Ha,

si3bike PostScript:

Jlucrunr 1: IIpocrast mporpamma Ha sizbike PostScript

% transform inches to pixels

/inch {72 mul} def

% construct a rectangle

/box

{newpath moveto

1 inch O rlineto
0 1 inch rlineto
—1 inch O rlineto

closepath}
def

% fill a shape with color

/fillbox {setgray fill} def

% draw three rectangels

3.5 inch 4.5 inch box
0 fillbox

3.75 inch 5 inch box
.4 fillbox

4 inch 5.5 inch box

13




.8 fillbox

showpage

JlaHnHast mporpamMMa, 3aKpalniuBaeT TPU MPsiMOYTOJIbHUKA PA3HBIMU I[BETaAMU:

Puc. 4: Pesysibrar paboThl IpOrpamMmbl
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2 Peanuzanug rpadpudeckoii cpeabl UCIIOJIHEHIS

[Tpu peasimzaiiyu rpadpudeckoil cpejibl UCHOJHEHUs ObLIM UCIIOJb30BaHbI CTAH/ AP T-
Hble OnbIMOTEeKN A3bIKa Java: jawa.awt.geom, jawa.awt.image m java.swing. C
nomorpio Kiacca GeneralPath n3z 6ubsnorekn jawa.awt.geom ObITH peaTn30BaHbI
KJjacc nyru PSPath u omneparopbl nocrpoenus mytu. C mnomorinbio Kiacca JFErame
u3 bubsimorekn textttjava.swing n kiacca Bufferedlmage n3 jawa.awt.image 6biim
peaJin30BaHbl PUCYIOIIUE ONEPATOPHI.

GState xapakrepudyer rpadUUECKyIO Cpejly MCIOJHEHUs HHTEePIpeTaropa
PostScript. B kitacce xpaHsitest Takue napaMerpbl, Kak, TeKyIuii myTh currentPath,
orpanmvuBamomuil myTh clippingPath, Tekyrmasa marpuia mpeodpa3oBaHUs CUCTE-
MbI KoopuHaT cTM u rpadguyueckne nacTpoiiku graphicsSettings.

Texymuit myTh U OrpaHMIUBAIONIUN MMYTh XapaKTepu3yloTcs KJjaccoMm PSPath,
peasm30BaHHbIM C TIOMOIIBIO CTaHJAPTHOTO Kjacca generalPath ws Ombsinorexn
java.awt.geom. [lo obbexkTy PSPath moxno nosyuurs orpannduBaionuii mpsiMo-
yroiabHuk getBBox (), cJiesaTh 3aMKHYTBIM Tekyluit rnojnyTs closePath() u jo-
6aBuTH B myTh oTpe3ok addLine(), xkpuByio besne addCurve() um jyry sJnmnca
addArc().

Tekyiass MaTpuiia peodpa3oBaHus ONKUCbIBaeTcsa Kiaccom TransformMatrix.
Cama MmarpwuIa TpejcTaB/eHa MacCUBOM U3 IIECTH YUCEJ B BHUJE OOBEKTa KJIacca
PSObject. Ilo sxk3emmisipy TransformMatrix MoxxHO n3MeHnuTh MacmTadb scale(),
cjlesiaTh nepaJiiesibHbli nepenoc translate() u nosepuyTh rotate() cucremy Ko-
OpJIMHAT, & TaK»Ke B3ATb 0OpaTHyto Marpuily getInverseMatrix () u 1o s3ajaHHbIM
OTHOCUTEJIbHBIM KOOPJAWMHATAM TIOJIYIUTh aOCOJIOTHBIE KoopanHaThl transform().

['pacbuveckne HACTPOUKN MpejicTaBIeHbl KjaaccoM GraphicsSettings, comepxka-
M TaKue TapaMeTphl, KaK IBeT, IMUPUHA JIMHUH, TapaMeTPbl COeJIMHEHNS OTPE3KOB

U rapaMeTpbl TyHKTUPHOI JIMHUN.
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2.1 OrobpaxeHnne Ha KpaHe

C HaIJIAHBIM IIpejicTaBaeHueM I'PaUIecKOil Cpeibl UCIIOJHEHNs Ha SKPAHe CBA3aHbI
TaKue KJjacchl, Kak PSImage, PSFrame u PSDrawer. Knacc PSImage, peain3oBaHHblil
C TTOMOIIIBIO CTAHIAPTHOTO Kilacca java.awt.image.BufferedImage, npeacrasiser
oTobparkeHne rpaduieckoro cocTosinust Ha skpaHe. Kitacc PSDrawer Herocpe icTBeH-
HO OTpHucOBBIBaeT rpaduueckoe cocrosinne. O0bekT PSDrawer XpaHUT IK3EMILISD
KJlacca PSFrame, HacJjiejyemMoro or craHJaprHoro kKJjacca javax.swing.JFrame u

OTBEUAIOIIEro 3a OKHO, B KOTOPOM M300parkaeTcs: rpauieckoe COCTOSTHHE.

PSDrawer

Q Q

PSImage PSFrame

Puc. 5: InarpaMmma KjaaccoB OTOOParKeHust
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2.2 I'padudueckme omepaTopbl

['paduaeckne orepaTopsl, SBJSIONECST HACISJIHUKAMU a0CTPAKTHOTO KJIACcCa
AbstractGraphicOperator, HemocpeJCTBEHHO BO3JEHCTBYIOT Ha I'padUIecKoe COo-
crosinre. OnepaTophbl, MOXOXKHUE TI0 TTOBEJECHUIO, MOXKHO O0'beJIMHUTHL B IPyTIbl. ['pa-
dudeckue onepaTopbl Pa3jiesAIOTC Ha IPYIITbl ONEPATOPOB I'PAdQUUIECKOr0 COCTOSs-
HUsl, IOCTPOEHUS 1IyTH U PUCOBAHUS.

Cpenin  onepaTopoB rpaduyueckoro COCTOSTHUSI €CTh OHEPATOPbl  COXPAHEHUSI
GSaveOp () u BoccranoBienus GRestoreOp () rpaduueckoro coCTOsIHUS, OTIEPATOPHI
3ajianus npeta SetRgbColor0p (), mupunsl unnn SetLineWidth () u mapamerpos
myHKTUpHOH Jinauu SetDashOp ().

B orieparopbl MOCTPOEHUs TIYTH BXOJIST TaKUe OINepaTophl, KaK OrnepaTopbl 1Mo-
crpoennst orpeska LineToOp () u RLineToOp (), ayru snmunca ArcOp() n ArcnOp (),
kpuBoit Besbe CurveToOp() m RCurveToOp(), a Takke OmepaToOpbl IepeMereHust
rekymieir Toukun MoveToOp() m RMoveToOp(). Kpome Toro, MoxkHO B3$Tb OI'Da-
HUYIUBAIONIII NpAMOyTobHUK 1TyTH PathBBoxOp (), 3ajaTh HOBBLII TEKyIuii MyTh
NewPathOp () u HavasbHbBIA orpannyduBatomuii myTh InitClip0Op (), u3MEeHUTDH Orpa-
HuIuBatonmui myTh ClipPathOp (), a Tak»Ke 3aMKHYTH TEKYIIHI MOy Th B TEKYIIEM
nmyTn ClosePathOp().

Cpenn omepaTopoB PHCOBaHWS €CTh ONEPATOPbl PUCOBAHUST KOHTYpa IMyTH
StrokeOp (), sasmBku obsactu nytn FillOp() u EoFillOp(), a TakKe 3aJIMBKN

obstacTu 3aJIaHHOTO HpsiMOyTroJibHUuKa RectFill0p ().
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SaKJII0OYeHne

B pamkax KypcoBoii paboTbl pa3zpaborana rpadudeckasi cpejia UCIOJHEHUS JIJIsT WH-
TepriperaTopa s3bika PostScript. B rpadudeckoit cpejie BbITIOTHEHUST XPAHSITCS Ta-
KHE [apaMeTPbl, KaK TEKyIas TOUKa, TeKYIUH yTh, OrPAHUYNBAIOIIUI 11yTh, I[BET,
MaTpuIia Mpeobpa3oBaHus CUCTEMbI KOOP/IMHAT W IMUPUHA JUHUU. [Ipr 5TOM BBITIOJ-

HEHBI CJIe/IyoIue TpeboBaHus:

PeaJinzoBanbl ocHOBHBIE T'PaUIECKUE ONEPATOPHI.

[ToyiepkuBaroTCst onepaTopbl COXpaHeHUs: I'PaPUUeCcKOro COCTOSHUSI.

Ectb BO3MOXKHOCTD BU3YaJIbHOTI'O IIPpEACTaBJICHN A Fpad)I/I‘{eCKOFO COCTOAHUA Ha

9KpaHe.

['paduaeckast cpeja ucnosHerust nareprperaropa PostScript peasmsoBana Ha

da3bIKe Java.
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