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13. F'pachuka B Maple V

Maple V release 4 — He3aMEHUMBIH MOMOIIHUK IIPH HOCTPOSHUH JIIOOBIX
THIIOB TPa(UKOB.

B omimume oT mpeaplaymiel Bepcuu, MOXHO pasMemaTh rpaduky cpasy
Ke B pabodeM NokyMmeHTe. Pasymeercs, nmpu HEOOXOJMMOCTH €€ MOXHO TIO-
CTPOUTHh U B OTACIBHOM OKHE.

[Mocne mocTpoenus rpaduka napaMeTpsl H300pakeHHsT MO)KHO U3MEHHTH C
MOMOIIBI0 CHENHUAIBHOTO MEHIO MUKTOTPAMM HIIM BCILIBIBAIOIIETO MEHIO,
KOTOpO€ BBI3BIBACTCS HAXXaTHEM IPaBOM KHONKH MbIIIH. I1ogpoOHO MeHIo
pPaccMOTpEHO IpH ONMCAHUHM MHTep(eiica CUCTEMBI.

C nomouipo "MBIIK" MOXHO Y3HAaThb TOYHBIE KOOPAMHATHI UHTEPECYIO-
el TOYKH, MPOCTO yKa3aB HAa HEe M HaXaB JIEBYIO KHONKY. A IpH MOCT-
POCHUHM TPEXMEPHBIX I'PaPUKOB MOXHO BH3yalbHO "KPYTHTH" OCH KOOD-
JHUHAT, IPOCMATPHUBAS CIOKHBIE YYACTKH MOBEPXHOCTH C Pa3HBIX TOYEK
3pEeHHus.

Ozpanuuenusn

[Tpu mocTpoeHnn OBICTPOM3MEHSIOMEHCS (PYHKIMN MOXXET BOSHHUKHYTb
s¢dexT, cBA3aHHBIN ¢ AUCKPETHBIM MIArOM HNOCTpPOCHHUS Trpaduka. XoTs
Maple HUCIIOJB3YCT aHaHTI/IBHLIfl AJITOPUTM, B HCKOTOPLBIX ClIydadX Miar
MOCTPOCHHA BCC-TAKM OKa3bIBACTCS CIHUIIKOM 60J'II>IHI/IM, ‘1T06I>I npoaHa-
JIU3UpPOBaTh Bce TOUkM rpaduka. [Iponutoctpupyem 3ToT PakT mpumepom
MOCTPOCHUA CHJ'H:HOKOJ'IC6EITCJ'H:HOI>1 (byHKIII/II/IZ
> plot (sin(x*2) ,x=0..30);
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Yempoiicmea evi600a
YCcTaHOBUTH yCTPOMCTBO BHIBOJA MOXXHO C IOMOINIbIO KOMAaHJBI:
interface(plotdevice = x), Tae X - mapamerp.
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[TapameTp MOXXET MPUHUMATH CIEAYIONINE 3HAYCHHUS:

default: BoccTaHaBnMBaeT yCTAaHOBKH IO YMOJYaHHUIO YyCTPOWCTBA
rpaUUIecKoro BHIBOA;

inline: ucmonb3yeTcs Ui BBIBOJA B TEKYLIHH pabOUMii JTOKYMEHT;
window: ucronb3yeTcs Ui BBIBOJA B OTJEIBHOE OKHO;

mac, win: CHHOHUM “window”, HCIOJb3yeTCs A 00eCIeUCHUs
COBMECTHUMOCTH € MPEIbIIyIIMMK BepcusiMu Maple V;

ps, postscript: BeiBoa rpaduku B popmare encapsulated PostScript B
¢aiin, 3amanHbIil nHTEpQEiicHOM MepeMeHHO# plotoutput;

gif: GIF-npaiiBep B nanHoii Bepcun Maple V He mojjepxuBaeTcs;
jpeg: BeiBOX B 24-OutoBbiii rpaduueckuii daitn B popmare JPEG.
MosxHO 3axaTh pa3Mmep u3o0OpaxeHus, Hanpumep, plotoptions=
‘height=200, width=320°. [Io ymonuaHuiO yCTaHOBJEHa BhICOTA B
360 u mupuna B 480 mukceneit. B 32-0uTHBIX miatdopmax, TaKuX
kak Sun SPARC, Windows, Macintosh, yCTaHOBKH 10 YMOJIYaHHIO
COOTBETCTBYIOT NPHUOJIU3UTEIHHO MAaKCUMaIbHO BO3MOXXHOMY pa3-
Mepy H300paxeHus.

pcx: BbiBoa B ¢aitn popmara PCX (256 nBeToB). AHAJTOTHYHO
npaiiepy JPEG 3anmarorcs BbicoTa W mupuHa uzoOpaxenus. [lo
YMOJYaHUIO ycTaHoBIeHa BbicoTa B 400 m mupuHa B 640 mukcenei;
hpgl: BeiBog B hopmare HP GL. BbiBox moaxoiut uis pacredaTtku Ha
nepbeBbix HP-mmorrepax. Eciu plotoptions comepKHUT KITFOUEBOE CJIOBO
“laserjet”, Torga mojy4eHHbIH (aitn MoxkHO Oyner pacnevararb Ha HP
Laserjet npuHTEepax.

Kpowme BbimeynoMsHyThIX ycTpoiictB Maple V release 4 moanepxuBaer
cnenyronie ycrpoiicrtBa: tek, x11, char, vt100, pic, unix, regis, i300, cps,
hplj, In03.

B xomanze plotsetup ycTaHaBIMBAIOTCS OIIIMH BBIBOJA TPadUKUA M YKa3bl-
Baercst UMs (haiiaa Ui Tex apaiBepoB, B KOTOPBIX 3TO HEOOXOIMMO.
dopmar plotsetup ciaemyronuii:

plotsetup(DeviceType, TerminalType, options...)
plotsetup(DeviceType, options...)
plotsetup(options...)

DeviceType — THI rpad)uIecKoro ycTpoicTra (Hampumep, ps, tek, x11,
char)
TerminalType — HeoOs3aTenbHBIA MapaMeTp, ONMPEACIISIONINA TEPMUHAI

WK yCTPOMCTBO, moaaepkuBaroiiee rpadpuky. Hampu-
Mep, Tl tektronix mommepkuBaercs mon xterm, kermit,
In03 u aApyruMu TepMHHAJIaAMH U IPUHTCPAMH.
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options — KakJasi Omnus 3amaercs B GopMe HUMA=3HAuYCHHUE, Te
UMS - OJHO U3 CJICIYIONMX KIYEBBIX cIoB plotdevice,
plotoutput, preplot, postplot, plotoptions.

plotdevice — OmpezeNsieT UCIOIb3yeMbIil rpaUUeCKUil ApanBep.

plotoutput — ompezaeaseT ums (Qaiina A BHIBOAA H300PaKCHUS.

preplot — crucok nensix yucen (ESC-mocnenoBaTenbHOCTE), OIl-
penensiomil HayalbHbIe YCTAHOBKHM YCTpPOMCTBA.

postplot — CIIMCOK LIEJIBIX YMCEl, ONPEEIAIONINNA 3aBepIIeHUE pa-
00Thl yCTpOMCTBA.

plotoptions — CTpPOKa CO 3HaYCHMSIMH, U3BECTHBIMH JUI ApaiiBepa, pas-

JICTICHHBIMH 3aIIThIMU.
> interface (plotdevice=jpeq) ;
> interface (plotoutput="frame.jpg’) ;
> plotsetup( plotoptions="height=480,
width=640") ;
> plot3d(sin(x) *sin(y) ,x=-Pi..Pi, y=-Pi.. Pi,
style=patch) ;

Teneps MOXKHO TepeiT B mpocMOTpiIMK (aitoB Gopmara JPEG u mpo-
CMOTpPETh KPACOYHBIN IpaduK TPEXMPHOU MOBEPXHOCTH, 3alMCaHHbBIN B (aiiie
frame.jpg.

Te xe YCTAaHOBKH MOXXHO 3a1aThb B BUJIC CIIMCKA B 0[[HOI71 KOMaH/JIC plotsetup:
> plotsetup (plotdevice=jpeg, plotoutput=
“frame.jpg , plotoptions= "height=480,
width=640") ;

I[J'IH BO3BpdaTa B pCKUM BbIBOJA B TGKYIIII/Iﬁ pa60q1/1171 JAOKYMCHT O0CTATO4-
HO BBCCTHU CJICAYIOUIYIHO KOMaHAY:
> plotsetup (plotdevice=inline) ;

CrenyeT OTMETHTB, 9YTO COXPAaHUTh rpadiKk MOXKHO Kak nepeMeHHyro Maple.
ITO MOXKHO MPpOMJTIOCTPUPOBATH CICAYIOINIUM IMPUMCEPOM.
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> grl:=plot(sin,3..10):

> gr2:=plot3d(sin(x*y) *cos (x*y) ,x=-10..10, y=-
10..10):

> save grl,gr2, temp :

CuuTaTth 3alMCaHHYO B (aii HHOOPMAIIMIO MOXKHO MPH ITOMOIIK KOMaHIbI
read. 1 majee BOCIpOM3BECTH IPH IIOMOIIM KOMAH/bI eval, MprueM B KaueCcTBe
apryMeHTa J0JKHO OBITh MM MIEPEMEHHOM, CoAepKaIiei nH(OPMAIIHIO O Ipa-
¢uxke.

13.1 paghuka 2D

3aoanue obnacmeit
Obnacmp - 3TO OKHO JAEKapTOBOHW CHCTEMBI KOOPJIMHAT, B KOTOPOM CTPOUT-
cst Tpaduk.
CHHTaKcUC OmpesieNneHus 00IacTH:
X=HUJICHASA SPAHUYA..8ePXHSAA 2PAHUYA.
UYncrna, onpenensionye rpaHnlbl, JOIDKHBI OBITh JeHCTBUTEIBHBIMH.
plot(f,x=low..hi,y=Ilow..hi) - nipumep 3a1aHus.

OO6acTi MOXKHO 3a/1aBaTh C MCIIOJIB30BAHMEM KOHCTAHT.

Hanpumep: infinity, Pi, exp(8) u 1. 1. Ilo ymoir4anuio BeIOMpaeTCs auara-
30H -10..10 mist ocu abcuuce. Ecnm ykazaHn ofuH AWAna3oH, TO CYUTAETCA, YTO
OH IS OCH a0CIIHCC, a A1 OCH OPAMHAT 00JacTh H3MCHEHHUS BBIOMPACTCS aBTO-
MAaTHYECKH.
> plot(sin(x) ,x=0..Pi,y=0..0.5);
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> plot(exp,0..infinity) ;
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Cmunu

IIpu mocTpoeHUH MOYHO BHIOpaTh CTHIIb (THIT) MHTEPIIOJUPOBAaHM. 3a-
JlaeTcs CTWIb C TIOMOIIbIO KJIIOUEBOTO ClioBa style:

plot(f,h,v,style=x).

CyImecTBYIOT TPH CTHIIS:

POINT - TOCTPOCHHE 1O TOYKAM;
LINE - TUHEHAs UHTEPIOJISIIUS;
PATCH - CTWJIb JJISl MHOTOYTOJIEHUKOB.

Cmunw point - Tpaguk OyleT CTPOUTHCS MO ToYKaM. TOYKH MOTYT OBITH

3a/aHbl MapaMu B Buue cmmcka: [[x1, y1], [x2, y2], ..., [xn, yn]]
> plot(x7*3,x= - 1l..1,style=point);
[LE-2

Cmunb line - Touk OYIyT COCIMHATHCS NPSAMBIMU. JJaHHBIN CTUIIL BHIOWpA-
€TCsI TI0 YMOJTYaHHUIO.

Cmunb patch - TpuMeHseTCs A7 TOCTPOCHUS PACKPAILICHHBIX MHOTOYTOJIb-
HUKOB.

> plot([seq([ cos(2*Pi*i/5), sin(2*Pi*i/5) ], i
= 1..5), [cos(2*Pi/5), sin(2*Pi/5)]],
style=patch, color=green)
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Ilapamempit

[Mapamerpsl mepeuncistiorcss B koManzae plot mocne ykasanust obnacreil B
dopme

< uMs mapaMeTpa > = <3Ha4CHHE>.

CIUCcoK mapaMeTpoB NPUBENEH B TaOJIHIIE.
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Tabnuua napamempoe gy nxyuu plot

ITAPAMETPBI 3HAYEHUSA OIIMCAHHUE
adaptive true, false HCIOJIb30BAHKE 8T THBHOTO
AJTOPHUTMa MOCTPOCHHS
axes FRAME, BOXED, THUI KOOPJAUHATHBIX OCed
NORMAL, NONE
axesfont [family, style, size] mpudT 11 ocelt
color 3ape3epBUPOBAHHOE uBer rpaduka
CIIOBO WJIM IIpoLeaypa
coords UMl CHCTEMBI THII CHCTEMbI KOOPJHHAT
KOOpJHMHAT
discont true, false JUTsl TIOCTPOEHHSI BBIpAXKEHU M
C pa3pblBaMH
font [family, style, size] mpudT A TEKCTA
labelfont [family, style, size] mpudT AL METOK OCeid
labels [strl, str2] HA3BaHUS OCei
linestyle 1[€J10€ YUCIIO THII TUHUU
numpoints L[eJI0€ YUCIIO0 TOYKH [0 OCH abcimce
resolution L[eJI0€ YUCIIO TOPHU30HTAIBHOE pa3pelieHne
YCTpOHCTBA BBIBOJIA
sample [x1,x2,...xn] CIIHCOK TOUYEK, B KOTOPBIX
Oyner nmoctpoeHa (QyHKIIH
(adaptive=false)
scaling CONSTRAINED, MaciTabupoBaHue
UNCONSTRAINED
style POINT, LINE, PATCH | Tun unTEpnoasuuu
symbol BOX, CROSS, CHMBOJI TOUEK YepTeKa
CIRCLE, POINT,
DIAMOND
thickness 0,1,2,3 TOJNMIMHA JIUHUN
title CTpoKa 3aroJIOBOK 4epTexa
titlefont [family, style, size] mpuT IS 3ar0JI0BKA
view [x1..x2, y1..y2] OKHO KOOPIHHATHOM
[JIOCKOCTH
xtickmarks, 1eJ10€ YUCII0 KOJIMYECTBO OTMETOK Ha OCSIX
ytickmarks XuY

> plot(sin, sample=[0.5,1,2,3,4,5,6,7,8,9],
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adaptive=false) ;

cooo
B o
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Kycounvie gpynkuyuu

JIy1st OCTPOEHHUS KYCOUYHON QYHKIIMH HAI0 IMPOCTO OMPEICIIUTE OMMCHIBAKO-
IIYIO e¢ MPOIECAYPY, a 3aTeM KaK OOBIYHO BOCIIOJIB30BATHCSA KOMAaHIOH plot.
> w:=proc(x) if x<0 then - x elif (x>0) and
(x<4) then x else - x+8 fi end:
> plot(w, - 5..6,color=red) ;

Ilapamempuueckan zpaguxa

[Tpn nmocTpoeHnn mapameTpudecKuX (QYHKIHMH HCIIONB3YETCs CIIeTy IO
CHUHTaKCHC KOMaHAbI plot:

plot([x(t),y(t),t=(nnamnazon m3meHenus t)],h,v,options)

> plot( [(t*2 - 1)/ (t*2+1), 2*t/(t*2+1), t= -
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infinity..infinity] );

ITocmpoenue zpagpuros ¢ paznuunvix cucmemax KOOpounam

[Ipu HEOOXOAUMOCTH MOXHO BHIOPATh CHCTEMY KOOPAHMHAT, OTIUYHYIO OT
nekaproBoii. Bcero Maple MoxeT HCIonp30BaTh 15 THIIOB CHCTEM KOOPIMHAT
(1T IBYXMEPHOTO IMTOCTPOCHYST ), KOTOPHIC 3aJAI0TCSI ITapaMeTpoM coords=""ums
KOOpAUHAT .

[IpuBeaem npumep NOCTPOEHUS B MOJSIPHBIX KOOpAUHATAX:
> plot ([1 - cos(t), t, t=0..2*Pi],
coords=polar) ;

Anumayus 2D zpaghuxos

B Maple Bo3moxHa aHMManus ABYXMEpHBIX rpadukos. [Ipuuem, eciau B
MpeabIAyInel BEPCUH 3TO MOXKHO OBUIO CAETaTh TOJNBKO B OTAEIBHOM OKHE, TO
Tereph aHUMAanus paboTaeT B CaMOM JOKYMEHTE U IPH ITOM I0JIb30BATEIh
MOXXET MPOJOKATh CBOIO paboTy!

> with(plots):
> animate( {x - x*3/u,sin(u*x)}, x=0..Pi/
2,u=1l..16, color= red);

CHuHTaKCcHC KOMaHABI animate:

animate(F, x, t,...).

3necs F=F(x,t) - byHKIUA ABYX MEPEMEHHBIX; X, t - THAMa30HbBI H3MCHECHUS
xut.
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[Tpu aHMMaNMU TPOMCXOAUT CIEIyIOlIee: U3MEHSIOTCS 3HaYeHUs t U TpU
(GUKCHPOBAHHBIX 3HaueHHAX t cTpouTcs rpaduk F(x,t). KonuuecTBo BBI-
BOJMMBIX KaJpOB MOXHO yCTaHaBIMBaTh mapaMmerpoMm frames (mo ymou-
yanuio frames =16).

Coemeuienue zpaghuxos

MOXHO MOCTPOUTHh HECKOJIBKO IPa(iKOB Ha OJHOW KOOPAMHATHOU ILIOC-
KocTu. [l 3TOro AOCTaTO4HO yKa3aTh B KOMaHze plot MHOKECTBO WIIM CITH-
COK (DYHKIIMH, T.€. 3aIKCaTh Yepe3 3aiATyI0 QYHKIHK U 3aKII0YUTh UX B PUTYp-
HBIE WJIM KBajpaTHble CKOOKH. B aToM ciydae Maple aBromarnuecku BeIOHpa-
€T pa3HbIe IBeTa Uil IpaduKoB.

JlonycTMo coBMeIaTh OOBIYHYIO M MapaMeTPUYECKy0 rpaduky.

> plot({x, [x*2,x,x=0..1]1},x=0..1);

0 Dz 04 08 08 1

[Mpu HeoOxoauMoOCTH A Kaxa0H (QYHKIHMH MOXHO YKa3aTh KOHKpPET-
HBIA IIBET U CTUJIb MTOCTPOCHHUS.

> plot([cos(x),cos(x+0.1)], x=0..2,
color=[red,blue], style=[point,line],
symbol=diamond) ;
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