BBenenue 5

BBepeHue

Maple V Release 4 - 3T0 mporpaMMHBIN MaKeT A aBTOMATH3AI[UH CHM-
BOJIBHBIX M YHCJICHHBIX BbIYMCICHHI. CIIOCOOHOCTH JaHHOTO MaKeTa pe-
1IaTh KaK MPOCThIE, TAK U JIOCTATOYHO CJOXKHBIC 3aJladyd MPOCTO MOPa3u-
TenbHbl. Ero yHKIMOHANbHBIE BO3MOXXHOCTH OXBAaThIBAIOT OCHOBHBIC
pasaenbl MaTeMaTUKH, TaKHe Kak JIMHeHHas anreopa, nuddepeHunans-
HbIC BBIYUCIICHHUS, T€OMETPUs, CTATUCTUKA MU MHOTHe, MHOrHe Apyrue. [lo
KaXXJOMYy pa3Jelly HamucaHo OOJbIIoe KOJUYECTBO Mpouenyp u GyHKIUH
Ha BCTPOCHHOM s3bike Maple, 4To aeT BO3MOXKHOCTh MPOCMOTPETh HX CO-
JIepKaHuEe M, YTO HEMAJOBAaXXHO, JI0OABISATh CBOM, TAK Ha3blBaeMble, MPO-
LEeIypbl MOJb30BaTES.

Bhruncienust B makeTe MOXHO MPOBOJUTH JABYMS CIOCO0aMHU: B CUMBOJIb-
HOM (QHAJUTUYECKOM) BHJIE M YHCICHHBIMH MeTolnaMu. B mepBom ciyuae
JIOCTUTaeTCsl HauOoJbIlas TOYHOCTh, HO, K COXKAJEHHUIO, KaK MOKa3bIBaeT
MpaKkTHKa pa3pabOTKH KYpPCOBBIX IMPOEKTOB, MHOTHE KJIACChl 3ajay Mpo-
CTO HEBO3MOJXKHO PEUIMTh TakuM oOpazoMm. U 31ech mpuxomsT Ha MOMOIIb
YHCJICHHbIE METOJbl, OPOMHOE KOJIHYECTBO KOTOPBIX HAXOJUTCS BO BCTPO-
CHHBIX OMOIHOTEKaX.

Jlns HanucaHusl mporpaMM Ha si3bike Maple He TpeOyeTcst TiyOOKUX
3HAHUN aJTOPUTMHUYECKHUX SA3BIKOB MporpamMmupoBaHus. Bce npeiicTBus
JIOCTYIIHBI JIIOOOMY T0JIb30BaTeNt0, 3HakomMoMy ¢ Windows. Ber sumib koH-
LEHTPUPYETE CBOC BHHUMAaHHE Ha TEOPETHYECKON CTOpPOHE pelnaeMoil 3aja-
4d, Ha “TI00albHOM” alTOpUTME, a BCE JACHCTBHS, HampuMep, MO pelie-
HHUIO JTUHCHHBIX M HEJIWHCHHBIX anrcOpamdecKuX YpPaBHCHHU U CHCTEM,
n000ro BuAa AudGepeHIUaTbHBIX BbIPAXKCHHH, CTATHCTHICCKOMY aHa-
W3y, UHTErpalbHbIM IpeoOpa3oBaHMUsAM, BHIIOIHUT 32 Bac Maple. He-
CMOTpsI Ha Bce moctouHCcTBa Maple V Release 4, penieHrne HEKOTOPBIX 3a-
Jlay, HarpuMep, U3 TEOPHUH aBTOMAaTHYECKOTO yHpaBieHus, TpeOyeT 3Ha-
YUTEJIbHBIX PECYPCOB MPOLIECCOpa, MaMATH, BPEMEHU W TEPIeHUs I J10C-
THXKEHUS] IPUEMIIEMBIX PE3yJbTaTOB.

B paccmarpuBaemyio Bepcuio Maple BKJIIOYEH peJakTOp TMIEPTEKCTO-
BBIX JIOKYMEHTOB. B oiiHOIi cpejie MONb30BaTelb pellaeT CBOW 3a1adu, oop-
MJISIET U pacIeyaTbiBaeT JOKYMEHTBI BHICOKOTO KayecTBa U CIOXHOCTH. Jlo-
CTaTOYHO OTMETHUTh, YTO BCTPOCHHBIH PENAKTOP MOJAECPKUBACT MEXaHU3M
CO3JaHUsl CTHJICH, MCIONb3yeT HAOOp MIPU(TOB ONEPaMOHHOW CHUCTEMBI,
obecreunBaeT CO3/laHHe UEPAPXUU TOKYMEHTOB, CBS3bIBAasl UX THIEPTEK-
CTOBBIMHU CCBUIKaMH, ¥ MHOTroe Jpyroe. Co3iaHHbIe B 3TOH cpelie KypCOBbIC
MPOEKTHI, TUTIIOMBI WU OTYETHI SABISIOTCA ‘“KUBBIMU MOJEISAME’, U3MEHS-
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6 Beenenne

IOIIMMH CBOH BH]I P BHECCHUU B HHUX KOPPCKTUB, Hanoz[061/1e TOT'0, KakK
OTO MPOUCXOAUT B DJICKTPOHHBIX Ta6HI/II_[aX.

PaccMoTpuM moapoOHee MeXaHHM3M BBITIOJHEHHS BBIYHCICHUH B cpeje
Maple V Release 4. Bce BBIYHCICHHUS BBINOJIHIIOTCS B pabodyeM JTOKYMCHTE
(Tak Ha3piBaeMoOM “‘worksheet”), B KOTOPOM MOKHO BBIZCIIUTH CTPOKU BBO-
na (KOMaHIbl), CTPOKH BBIBOJA (pe3yJbTaThl), TEKCT (KOMMEHTapHii), a
Takxe rpaduky, Tpex- u AByxmepHymw. [Ipu 3arpy3ke HoBoro pabouero
JOKyMEHTa B €ro Hayaje IO0Jb30BaTeldb YBHAHWT 3HAK “>" — MpHUTIale-
HUE CPeJbl K BBOJY KOMAaHIBI.

Komanna — 3To cTpoka, HanucaHHasi Ha si3bike Maple u oxaHuMBarIo-
miasicsi CMMBOJIOM “:” wim ;”. B mepBoM ciiydae komaHaa OyaeT HCIOJIHe-
Ha, HO pe3yjbTaT He OyAeT BhIBEJACH Ha JKpPaH, BO BTOPOM Clydae OTBET
OyJeT oToOpa)keH Ha DKpaHe.

Pe3ynbraThl BBIYHCIEHUH OOBIYHO BBIBOJSTCS Cpa3y IMOCJE BBIMOIHEH-
HBIX KOMaHJ B TOM K€ CEKILUH.

B TekcT mporpaMMbl MOXHO BCTaBISITh KOMEHTAPHH, KOTOPBIC SIBIISIFOT-
Csl OOBIYHBIM TEKCTOM, CIY)KalllUM JUJIsl TIOSCHEHUs] paboThl MPOTpamMMBbl.

Huxe nmokaxkeM mpuMep BBIYHCICHUH U OOBSICHUM OCHOBHBIE MPHUEMBI
paboter B8 Maple V Release 4.

[TepBoe, yTo OpocaeTcst B riia3a — 3TO BEPTHKAJIbHBIC JIMHUHU (KBaJpat-
Hble CKOOKM), PacloyioKEHHBIE clieBa OT TeKcTa mporpaMmbl. OHHM pasje-
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BBenenue 7

JSIOTCSI HA JBE KATETOPUH: maparpadbl M CEKI[HH.

Cekiueil Ha3pIBaeTCs CKOOKa, OXBATBHIBAIOIIAS OXHY HIIM HECKOJIBKO
KOMAaHJI, pe3ybTaThl BBIYUCICHUNA U KOMEHTApHUU.

ITaparpad — 3T0 cKoOKa, OXBaThIBAaIOMIasi HECKOJIbKO cekiuit. [lapa-
rpad MMeeT KHOIKY, MPH HAKaTHH Ha KOTOPYIO €r0 MOJKHO CBEPHYTh WIIH
pa3BepHyTh. [IOSCHUM 3TO CICAYIONIMM PHCYHKOM.

CrepHyThie maparpadsl H300pakaroTCs B BHJIEC KHOMOK C ILTIOCOM.
Jlanee B KHUTE MPUMEPHI BRIYUCICHUN OyIyT MpUBEICHBI O0e3 m300pa-
JKeHHH CKOOOK ceknuii u maparpados.

Jus sddexTuBHOM paboTel B Maple HeoOX0IuMO 3HATh HEKOTOPHIE TOH-
KOCTH si3bIKa. K HUM OTHOCSTCS, HalmpuMep, KOMaH/a restart ¥ nepeMeH-
Has Digits.

Komanna restart — ounmaer mamsaTe Maple-cucteMsl. ITo 03HaYaer,
YTO BCE OINpEJETICHHBIE IO 3TOT0 B POrpaMMe IEpEeMEHHBIC U pyTrue 00bek-
TBI OyAyT YHUYTOXEHBL. [IpH 3TOM TEKCT MpOTrpamMMBbl OCTAHETCS HEH3MEH-
HBIM.

[Mepemennas Digits — ycraHaBiamBaeT KOJHMYECTBO 3HAYAIIMX HHPP
(TOYHOCTB), KOTOPBIMH OyJeT omepupoBarh Maple mpu BBHIYHCICHUSX.

Komanna alias — mepeo6o3HaueHne HACHTH(PUKATOPOB BBIPAKECHUH.

IIpuBenem npumep:

OmnpenenuM (YHKIHIO M TPUCBOUM el uaeHTHuKaTop fl:
> fl:=x*3+sin(cos(x*2));

fl = x3 + sin(cos(xz))
> restart;

HpOBepI/IM, COXPAaHUJIOCH JIM 3HAYCHUC HepeMeHHOﬁ fl B IIaMATH:
> f1;
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8 Beenenne

Kak BumHo, Maple BbIman B Ka4eCTBE pe3ysibTaTa MMs CaMOW IEpEeMEH-
HO#l. DTO 03HayaeT, YTO AAHHOMY HICHTHU(PUKATOPY HE HMPHCBOCHO HHKa-
KOT'O 3HAa4YCHUI.
> Digits:=200:
> evalf (Pi) ;

3.1415926535897932384626433832795028841971693993751058209749445923\
07816406286208998628034825342117067982148086513282306647093844\
60955058223172535940812848111745028410270193852110555964462294\

89549303820

B mocnegnem mpumepe cuctemMa BBIYHMCINIA YUCIO TI ¢ TOYHOCTHIO 0 200
sHavamux uudp. [To ymomuanuio nepemennas Digits paBua 10.

B caepyromem npumepe nepeoOo3HaUUM UMs MHUMOU enuHuIiel. [Tocie
BBITIOJHEHHUS] KOMaH/AbI alias B KauecTBe UMEHH MHUMOW €IMHHUIBI MOXHO
HCII0JIb30BaTh UACHTU(DUKATOP j.
> alias(I=I, j=sqrt(-1));

J

> (3*3)"2;
-9

ABTOpBI HE CTaBWIJIM Tepea coOOM Ieib OmucaTh Bce KomaHabl Maple V
Release 4 B oroit kuure. Ho 31ech onmucaHa OCHOBHAs 4acTh KOMaHI, 3HAs
KOTOPBIE JIETKO MOXKHO PELIMTh OOJBIIMHCTBO 3aa4. CaMbIM JyYIIUM IOJ-
XO0JIOM K u3ydeHuio Maple Oyner “npourpsiBaHue” NPUBEICHHBIX MPUMe-
POB ¥ DKCIEpUMEHTHpPOBaHHE ¢ KoMaHAaMu. Kpome Toro, eciu HeoOXoau-
MO HalTH Kakylo-In00 (QyHKIHIO, KOTOpas HE ONMUCaHa B ITOW KHUTE HIIU
OMKcaHa KpaTKo, TO JJs 3TOT0 JOCTATOYHO BOCIOJB30BATHCS CIPaBOU-
HOM CHCTEMOH, B KOTOpOH 0Oe3 Tpyda MOKHO HAWTH MOAPOOHOE OMHCAHHE C
MpUMepaMH HHTEpPECYIOIe KOMaHIBI.
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