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16. BBoa/BbiBOA MH(pOpMaLmn

Jltobast 1ocTaTOYHO CIIOXKHAS MTPOrpaMMHAsl CHCTEMa JIOJDKHA yMETh 00-
pabaTeIBaTh HaHHBIC, ITOJYUYCHHbIE M3 BHEIIHMX MCTOYHHKOB, a TaKXKe
BBIBOJUTH COOCTBEHHBIE pe3yNbTaThl B (popMe, MOHATHOM ISl APYTHUX IIPO-
rpamMm. Maple V release 4 obmnagaer TakuMu BO3MOXXHOCTAMH. Tak, Maple
MOJKET OCYIIECTBJIATH HE TOJHKO YTCHHE W 3alUCh (aiioB, HO W BBHIBOJIUTH
yKe TOTOBBIA KOJ JUISl A3BIKOB IIPOI'PaMMHPOBAHUS BBICOKOTO YPOBHS, a
TaK)Xe BBIPa)K€HUS, 3allMCaHHbIE B TEPMHHAaX TEKCTOBOTO IpoIeccopa
LaTeX, KoTOpHIH SBISETCS CTaHIAPTHBIM CPEIACTBOM CO3JaHHS JOKYyMEH-
TOB CpeIy MaTeMaTHKOB M (PU3MKOB BCEro MHUpA.

16.1 Paboma c ¢hatinamu

B HOBOI1 Bepcun pacmmper Habop (yHKOUE A paboTsl ¢ dalinamu u
CHATHI HeKoTOpble orpanndeHus. Ecim B Maple V release 3 moxxHO ObLIO
OTKPBITh BCEr0 HAaBCEro OAMH (ailyl, TO Tenepb MOKHO OJHOBPEMEHHO OT-
KpBITH 110 ceMH (aiyioB U paboTaTh ¢ HUMHU B Pa3IMYHBIX pexxumax. [lox-
JIEP’KUBAIOTCSL HECKOJIBKO THIIOB (pailyioB, MpUYeM HX KOJIUYECTBO 3aBHCHT
OT OTEpaIIOHHOM CHUCTEMBI, IO/l YIIpaBICHHEM KOTOpod paboraer Maple.

Tunwv gpaitnos

TUIT @ANIA ONUCAHUE

STREAM O0ydepuzoBannslii daitn (mogodHO daiinam B C);
MoseT ObITh TekcTOBBIM (TEXT) miin 6unap-
ueiM (BINARY)

RAW HeOy(depru3oBaHHBIN OMHAPHBIN haiin
(mognepxxuBaercas UNIX u HekoTOpBIMHE NpyTH-
MH IIaTGopmMamu)

PIPE daitn—mocr (momuepxkusaercs Toabko B UNIX)
PROCESS (aiin—Mocr, yepe3 KOTOPbIil UaeT 0OMEH UH-
dbopmanmei ¢ APYruM MpoIeccom
(mognepxxuBaercs Toiabko B UNIX)

DIRECT npsMoi noctyn k Tekymiemy (default)umu Bepx-
Hemy (terminal)ypoBHio BBoa/BeiBOIa (T.€. KO-
raa MaplepaGoTtaer B MHTEpaKTHBHOM PEKH-
Mme); DIRECT umeer Bcerjja TEKCTOBBIM THII.
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Dy HKyuU 6600a/8b16004

OYHKUSA

OINMCAHHUE

appendto (file)

UCIIOJIHSIEMbIE KOMaH/Ibl ¥ PE3YJIBTAThI BHIIIOTHEHHS
JI03aIMKCHIBAIOTCS B CYLIECTBYIOMIHIA (i

Close (files)

3aKpbIBaeT (ailyibl, OTKPHITEIE OPEN

felose (files)

3aKkpbIBaeT ¢aitasl, oTkpeITEE fOpen

feof (file)

IPOBEpKa JJOCTH)KEHUs KOHIa (aiina

fflush (files)

3amuchk Oydepa u 3akpsiTue Oyhepu3upoBaHHBIX
¢aiinos

filepos (file, pos)

yCTaHOBKA WJIM IpOBepKa yKkaszaTens (daiina

fopen (name, mode,
type)

oTKphITHE (aiina 11 Oypepru30BaHHOTO YTCHUS,
3aITHCH WITH JI03aITHCH

fprintf (file, fmt, x1, ...,
Xn)

BBIBOJ B (haiin BeIpakeHuit X1,..,XNC UCIOJIb30BaHU-
eM cTpoku popmata fmt

fremove (files)

yaanenue Gpaisos

fscanf (file, fmt)

yreHue u3 paina u npencrasiaenue B popmate fmt

iostatus

BBIBOAHT HHbopManuio o pabore ¢ paiinamu

Iprint (exprl, expr2, ...)

neyaTth BeIpaxkeHnd Maple kak 0ObIYHBII TEKCT

open (file, mode)

OoTKpbIBaeT Qaiin 1 HeOyhepru30BaHHOTO YTECHHS
WITH 3aITHCH

printf (fmt, x1, ...,xn)

neyaTh BeipaxkeHui X1,..,Xnmo ¢popmary fmt

read file

yreHue u3 (paiina Beipaxenuii Maple

readbytes (file, len,
TEXT)

yTeHne 0alT u3 Qaiiia U mpeacTaBicHue B Gopme
CIIMCKA WJIH TEKCTa

readdata (fileID,
format, n)

YTeHHE YUCI0BOH nHpopmanuu u3 daiina. Yucna
3aIHMCcaHbl B N KOJIOHKAX (KOJOHKHU pa3feieHbl po-
Oenom)

readlib (name, files)

YTCHUEC BbIPDAXKCHUS U3 OnOIHOTEKH

readline (file)

4TEeHHUE CTPOKH U3 daiina

readstat(..)

YTCHUE OIl€paTopa U3 NOTOKA JAaHHBIX

save names, file

3amuch B (alia BeIpaXxeHui hames

savelib (name, files)

3aIHCh BEIPaXXEHUIl B ONOINOTEKY

sscanf (str, fmt)

npeAcTaBIeHUe CTPOKH StrB popmate fmt

unload (procname)

BBITPYKaeT paHee 3arpyXeHHyo ¢ momouisko readlib
Hpouenypy

writebytes (file, bytes)

3amuch OalT B aiin

writedata (fileID, data,
format)

3aMKUCh YUCIOBBIX 3HAUCHUM U3 IIepEUHCIISIEMBIX
THUIIOB IaHHBIX B TEKCTOBBIN (haiii

writeline (file, str ...)

3aIHCh CTPOK B (hain

writestat (file, expr ...)

3aIHCh BEIPAaKEHUH B haiin

writeto (file)

HCIOJIHSIEMble KOMAaHABL U PE3YIbTAThl BHIIIOJIHEHUS
3aIHCHIBAIOTCS B HOBBIH (haiii
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Pestcumot docmyna

®daiin MoxkeT ObITh OTKPHIT B pexkxume uteHus (READ) uiau B pexume
sanucu (WRITE). Ecau ¢aitn tuma STREAM, RAW unu DIRECT ort-
KpeIT B pexkume READ u npeampuHsiTa MONBITKA 3alUCH, TO ¢aia OymeT
aBTOMAaTHUYECKHU 3aKPHIT U OTKPHIT BHOBb B pexxume WRITE, npuuem yxa-
3aTeab (paiijga OCTaHETCS B TOW ke mo3uiuu. B obpatHoMm ciaydae Maple
Tak)Xe MpoJenaeT aHAJTOTHYHYIO OIepaIuio.

Jpyrue tunsl (ainoB He MO3BOJSIOT U3MEHATh PEXHUM JOCTYIA MOCHe
CBOETO OTKPBITHS.

bunapnuiii u mexcmoswlit munuvl aiinos

®@aiiner UNIX He mMEIOT TUMA, OHM MPEACTABIAIOTCA KaKk MOTOK OaWT.
Jpyrue onepanvoHHbIE CHCTEMBI Pa3IMYalOT TEKCTOBbIC (IOTOK CUMBOJIOB)
u OuHapHble (MOTOK OaiT) Qaitnbl. Pa3nnyue 0OBIYHO 3aKIHOYACTCS B CHM-
BoJie Hayaysa HOBOW cTpoku. B DOS u Windows cuMBOJ HOBO# CTpOKHU
npeacraeiasercs B GpopMe AByX cuMBOJOB - “\r\n”. B Macintosh cumBon
HOBOH CTPOKM MPEACTABIACTCS CHMBOJIOM BO3BpaTa KapeTku - “\r”. B
UNIX cuMBOa HOBOHM CTPOKH MPEACTABISAETCS CUMBOJIOM IEPEBOJA CTPOKU
“\n”.

B Maple V release 4 comepxuTcst HECKOIBKO H30BITOYHOE KOJIHYECTBO
¢GbyHKIUIT BBOJA/BBIBO/IA, KOTOPOE MO3BOJSET JOCTUYL HEOOXOIUMOi rub-
KOCTH B paboTe ¢ JaHHbIMU. BONBIIMHCTBO M3 (GYHKIHMI BBOJA/BHIBOIA
npuBeleHbl B Ta0uie. VMckioyeHne coCTaBUIM JHUIIb (QYHKIUH, KOTOPbIE
He paboraror B OC Windows.

[MpuBenem mpuMepsl UCMONb30BaHUs (YHKIHI BBOJAA/BBHIBOJA B HaW-
0oJiee 4acTO BCTPEUAIOLIMXCS CIy4YasiX.

IlIpomoxkonuposanue ceanca padomol 6 gaiin
> restart;
3agaaum uMms ¢aiiaa B KOTOPBIH OyIeT 3amUChIBATHCS MPOTOKOJ pabo-
THI.
> fn:="outfile.txt :
BKIIIOYMM peXHUM MPOTOKOIUPOBAHKS U BBINOJHUM HECKOJIBKO KOMAH]I.
> writeto(£fn);
> Int(x*2,x);
> x:=a+b;
BBIKITIIOUMM pEKUM MPOTOKOJIUPOBAHUS.
> writeto(terminal) ;
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YcTaHOBUM yKaszaTeslb Ha Hadano (aiiia.
> filepos(fn,0);

[TpounTaem coxepxxumoe ¢aiina.
> while not feof (fn) do readline (fn); od;

> Int(x"2,x);

> x:=atb;

> writeto(terminal);

3akpoem caii.
> close(fn);

3anuce u umenue nepemennblx
> restart;
OHpCZ{eJ‘II/IM 3HAYCHUSA HCCKOJIbKUX IMEPCMCHHBIX.

> a:=Int(x,x);
a:= 4])6 dx

s = #xdx r+i

> s:=a*r+i;

3amuiieM 3HaYSHHSI BCEX paHec OoNpCACIICHHbIX NNEPEMCHHBIX B (baf/'m out.

~

> save ‘out’;

OunctuM maMsate Maple — cucTemsl.
> restart;

[MpounTaem ¢aiin out, comepkamiuii 3HaYEHUS TTEPEMEHHBIX.
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a:= 43)( dx

s = @x de r+1i

> read “out’;

3anuce u umenue npou360IbHLIX Pailios

> restart;
Sanumem B ¢aiia Filedtest mpousBoabHyio ctpoky (ums Filedtest mon-
nep)kuBaeTcs Toiabko B Windows 95).
> fprintf (Filedtest, 'lpoBepka Bammcu\n’) ;
16
B kadecTBe pe3yibTaTa KOMaHJa BepHYJa KOJHYECTBO 3aMUCAHHBIX
OamrT.

IToctaBuM yka3zarenpb (aiiia Ha NMEPBYIO MO3HIIUIO.
> filepos(Filedtest,0);
0
IIpoBepum, uTo 3amucanoch B (aiin.
> readline (Filedtest);

Ilposepxa 3anucu

Yaanum daitn File4Test.
> fremove (Filedtest) ;

[Iposepum, ymanuics ad Qaii.
> readline (Filedtest);
Error, (in readline) file or directory does not exist

Be0o 6onvuozo maccuea oannvix usz gaiina

Yrob6bl BBeCTH B HaMsITh Maple 00JIbIIOe KOJIMYSCTBO YUCIOBOM HHMOP-
Maluu yJoOHO BOCHOJb30BaThCcs kKoMmaHnoi readdata. DTa koMaHga cuu-
ThIBaeT U3 (aiiya, colepKaliero 4ucia B KOJOHKAaX, ONPEJEICHHOE KOJH-
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YeCTBO KOJOHOK yucen. Konouku B Qaiiie oTmeNsoTcs mpobenamu.
B cnenymem mpumepe cumtaeMm ¢ momolnbio readdata nadopmauo u3
¢aiina, comeprxkamiero cieayomue Hudps:
45 45 26 458 65 9897 65
454 5656 454 656 5 656 2

> restart;
> fn:="data.num’;
fn = data.num

> readdata(fn,7) ;
[[45., 45., 26., 458., 65., 9897., 65.],
[454., 5656., 454., 656., 5., 656., 2.]]
> readdata (£fn,3);
[[45., 45., 26.], [454., 5656., 454.]]

Ilonyuenue ungpopmayuu 06 omxpoimuix aiiax

> fopen (MyTestFile,WRITE) ;
> open (MyTestFile2 ,WRITE) ;

> iostatus() ;
[2,0,7, [0, MyTestFile , STREAM , FP = 6118408 WRITE , TEXT ],
[1, MyTestFile2 , RAW , FD = 6, WRITE , BINARY 1]]

> fclose (MyTestFile) ;
> close (MyTestFile2);

iostatus BO3BpalIa€T CIUCOK, COCTOS[HII/Iﬁ 110 MCHbBIIEH MEpe U3 TpEX dJIC-
MCHTOB, KOTOPBIC HCCYT I/IH(l)pMaIII/IIO, YKa3aHHYIO B CJ'ICI[yIOHICﬁ Ta6J'II/III€Z

Ne OIINCAHME 3JIEMEHTOB CIIUCKA

1 | uucio OTKpPHITHIX (GaiiioB

2 | 4MCI0 aKTHBHBIX B HACTOSIICE BPEMsI BIOKEHHEIX ‘read” koMaH
3 | Haubounbinee 3HaueHUe cyMMBI iostatus( )[1]+ iostatus( )[2]

I[J'ISI KaXXJ0ro OTKPBITOT'O (baf/'ma IOABJIACTCA ,HOHOJIHI/ITCHLHBIﬁ OJICMCHT
B CHHMCKEC BO3BpaIllaCMbIX 3Ha‘1€HHI>i, KOTOpHﬁ TaKXEC ABIACTCA CIIMCKOM.
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PacmrmppoBka 3HaUYCHUI CIHCKa IMPUBEACHA HHUXKE.

Ne OIINCAHUE JIEMEHTOB CIIUCKA

1 | meckpunrop ¢aiina (BeraaHHBIN fopen, open, pipe, popen)

2 | ums daitna

3 | tun daitna (STREAM, RAW, PIPE, PROCESS nnu DIRECT)

4 | FP=agpec nns STREAM miu PROCESS, FD=uucno B npoTHBHOM

ciyvae (BHYTpeHHEE IpeaCcTaBlIeHue Gaiina)
pexum daiina (READ umun WRITE)
6 | Tun ¢aiina (TEXT unu BINARY)

19}

Ileuamy Ooannvix 6 3a0annom gopmame

®dopMmar 3amaeTcs ¢ MOMOIIBI CHMBOJIOB, 3allUCAaHHBIX TOCIe 3HaKa %.
Omnucanne cUMBOJIOB (hopMaTa MPUBEACHO B TaOJHIIC.
> sscanf ("X=123.4 Y=-27.9 Z=2.3E-5", "X=%f ¥Y=%f
%$n Z=%s’) ;

[123.4,-27.9, 16, 2.3E-5 ]

> sscanf (°123.456E7 123.456E7 , "%g%d.%d %[Ee]
%d”) ;

[.123456 10'°, 123, 456, E, 7]

Cumeonvl cmpoku ghopmamupoeanus

CUMBOJ
®OPMATA OIIUCAHUE

d wm D Henoe 4ucio c/0e3 3Haka

omwm O BOChMepHUYHOE 0€33HAKOBOE YUCIIO0; 3HAUEHHE Ipeobpa-
3yercs B IECSITUIHOE

X wim X nIecTHAJYaTHPUIHOE GE33HaAKOBOE YHCII0; 3HAUCHHE TIpe-
o0Opa3syercs B IeCATHYHOE

e, f,umg YICJIO C [IJIaBarouel 3amsaToi

s CTpOKa

a HEBBIYHCIISIEMOE BBIPaKCHHE

m BBIPAXKCHUE BO BHyTpEeHHEM m-(hopmare

M MaTeMaTHYECKOE BBIPaKEHHE

c CHMBOJ

[-] CIIMCOK OTIPeeNsieT CHMBOJIIBI, KOTOPBIE IPU BCTPEYE BO
BXOJIHBIX TAHHBIX OYAYT BBIJAHBI KAK CTPOKA CHMBOJIOB
(" — UCKJIIOYUTD U3 CIIUCKA)

n KOJIMYECTBO NPOCMOTPEHHBIX CHMBOJIOB
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16.2 Bbie0o0 OaHHbIx 8 ghopmame C, FORTRAN, LaTeX

J1s ynobcTBa MCIONb30BaHUS MOJNYy4eHHBIX B Maple pe3yiasTaTtoB B
JIPYTHX cpelax MpeaycMOTpeHa BO3MOXXHOCTb MPEACTABICHUS JAaHHBIX B
¢dopmare s3pik0B C, FORTRAN u TexcroBoro pepakropa LaTeX. UToOn
MIOJTyYUTh BBIPAXKECHUSA B 3THX (PopMaTax HMCIIOJIB3YIOTCS OJHOMMEHHBIE KO-
MaHJbI.

Hampumep, LaTeX(exp, ‘filename'), rae exp - CIUCOK BBIpAXKECHHH, a
‘filename'-ums daiina, B KOTOPHIH 3alMCHIBACTCS pE3yibTaT.
> latex (Int(x/ (x*2+7) ,x)=int (x/ (x*2+7) ,x),
rez.ltx);

B ¢aitne ¢ umenem rez.ltx, mocine BBITOJHEHUS] 3TOH KOMaH[bI, OyJeT Ha-
XOIUThCA cienyiomas nH(opMaus:

\int \!'{Mrac {x}{{x}"{2}+7}}{dx}=1/2\\In ({x}"{2}+7)

Komanna latex mMoxeTr mepeBoauTh cieaymomue ¢pyHknuu Maple:

@ @@ D Diff Int Limit Log
Sum abs binomial  diff exp  factorial
int limit In logl0 log2 sum

B xomangax C u FORTRAN Takxe MOXHO 3allUCaTh PE3yIbTaThl B
¢aiin. Kpome Toro, B HUX CyIIECTBYIOT BO3MOXXHOCTH ONTHMM3ALUN BBI-
paXeHHH (BBOASTCS BCIOMOTATEIbHBIE NMEPEMEHHBIC), a TaKXe 3aJaHus
TOYHOCTH BBIYMCIEeHUH. Hampumep, ompexenum Marpuiy A:
> A:=array(l..2,1..2,symmetric):

A[l,1]:=1log(2*x) :A[1,2]:=1-3*1log(x) :print(A);

ITepeenem ee B FORTRAN-koza.
> fortran (A,optimized,mode=generic) ;

t3 = 1-3*log(x)
A(1,1) = log(2*x)
A(1,2) =13
A2,1)=13
A(2,2) = undefined

W3 sroro mpuMepa BHAHO, YTO IPH ONTHMH3AIMK OblIa BBElEHa Iepe-
MmenHas t3. I'moGanmpHble MMeHa t0, tl, t2, ... 3ape3epBUPOBAHBI  CIEIHAITb-
HO JUISL MCIIONIb30BaHMS B JTHX LEJSX.

A Tenepp apyroil mpumep:
> readlib (C) :
> C([s=x"3,t=1n(s) ,r=2*Pi*t-sqrt(6) *s*3],
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precision=double) ;
s = x*x*x;
t = log(s);
r = 2.0%0.3141592653589793E1*t-sqrt(6.0)*s*s*s;

Jlnst ompesienieHnss TOYHOCTH HCIIOJIb3YETCs MmapameTp precision=single
uinu precision=double, 4TO 03HaYaeT BHIYMCIICHUE KOHCTAHT C IJIaBafo-
e 3ansiTo ¢ OJAMHAPHON WM JABOWHON TOYHOCTHIO.

Mo ymonuanuto s C-koma ompejesieHa JBOMHAs TOYHOCTh, JJIs
FORTRAN-kona - oguHapHasi TOYHOCTb.

Crnemyer oTMeTUTh, uTO KoManga C JoJpKHA OBITh MOATPYKEHA C ITOMO-
el Gyakiuu  readlib(C).

A3k FORTRAN umeer orpanndeHHOE KoJdudecTBO cTpok (19), koTo-
pble KOHYATCS MO OIIMOKE B TEUCHUE TPAHCISILMH, €CIH MPEBBICAT ero. J{is
OONBIIMX BBIPAXKEHUH, KOTOPBIE MPEBBIMIAIOT ATO OTPaHHYEHHUE, MOANPOT-
pamma FORTRAN aBToMaTHYecKd pa3o0beT BeIpakeHue. ['100anbHbIe
nmeHa s0, sl, s2, ... 3ape3epBUPOBAHBI CIENUAIBHO JJIsI dTON IIEJIH.

Oyukiuu C u fortran MO3BOJAIOT TEMEph MEPEBECTH B KOI 0OoJjice CIIOXK-
HbI€ KOHCTPYKIHHU, TAaKHE KaK MPOIEAYPHI, LIUKIbI U ONEPaTOpPhl BETBIIE-
HHUSL.

> restart:

> f := proc(x::numeric) local i, M; global test;
> M := array(-2..3, sparse, [(l)=-cos(x),
> (2)=x"2]) ;

> for i from -2 to 3 do

> if test then

> print (M[i])

> else

> ERROR ( "Ommbka ) ;

> fi;

> od;

> M;

> end:

> readlib(C): C(f);
void f(x,crea_par)
double x;
double crea_par[6];

{

inti;
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double M[6];

extern int test;

M[0] = 0;
M[1] = 0;
M[2] = 0;
M[3] = -cos(x);
M[4] = x*x;
M[5] = 0;
SJor(i = -2;(i <= 3);i++)
if (tesy)
printf( "%e\n" ,M[i+2]);
else

Sfprintf(stderr, "Owuobxa" );
exit(1);
/
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