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CUMBOMbHBIE BbIYACTEHMS

Maxima — fhyHKUMH 1 onepaTopbl

A H1W4 [ToHATb (KUNocoduIio CIOXHOMO NakeTa — Y>Ke NooBUHA Aena, 0HAKO, Ang TOro, YTobbl yMeTb YKTaTb,
Haf0 X0Ts 6bl 0CBOMTH a30yKy. CerogHs TuxoH TapHABCKMI paccKaXkeT Bam 06 oneparopax (Unm yHKUMAX?)

Maxima.
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Oneparopbi Makcumbl
Mponomkato 3HaKOMUTL Bac C BO3MOXHOCTAMI CBOGOAHON Npo-
rpamMMbl CUMBOIbHbIX Bbl4CEHnin Maxima. Hauny B 370T pas ¢
KpaTkoro pacckasa 00 OCHOBHbIX onepatopax Maxima W HEKoTopbIX WX
CBOICTBAX.
Ha camom fiene B Makcume HET YETKOrO pasrpaninteHus Mexay onepa-
TOpaMu 11 oyHKLMAMU. Bonee TOro, Kax/blil ONepaTop — 370 Ha CaMoM fieNne

(DyHKLNSE:

(%i1) " +7(1,2,3)

(%ol) 6

(412) "% (47 (@,),” /" (¢, d))
(b+a)c

(%o2) y

3/eCb MEHa (yHKUWI-0MEpaTopoB 6epyTcsl B KaBbl4kW NLb NOTOMY,
4T0 COZIEPXKAT CUMBOJIbI, HECTAHAAPTHbIE 151 UMEH (DYHKLMIA. 3TO MOXOXE Ha
paborty B koMaHaHol obonodke Unix, rae, ecnn 8 uMa (haiina BXOAST yrpasis-
f0LLIE CIIMBOTIbI, Bbl MOXETE NGO B3STh 3TO MMS B KaBbIMKNA, M0 KPaHpO-
BaTb KK [Iblil TAKO CUMBON 06PaTHbIM CNalem. B Maxima fonyctimbl Te xe
[1Ba BapyaHTa: Hanpuviep, BMECTO “+" MOXHO ObIN0 Obl Hannearb \+.

[ATaK, BCe BCTPOEHHbIE OMEpaTopbl MaKCUMbl ABASKOTCS (YHKUMSMI,
001ee TOro, Bbl MOXETE HaeNUThb KO (B TOM YUCAE CBOK) COOCTBEHHYH))
(DYHKUWIO ONPedenéHHbIMY CBOIACTBAMM, KOTOPbIE (DAKTUHECKN NPEBPATST eé
B onepatop. oapo6bHee 06 3TOM § pacckaxy B CReaytoLLAX BbiMyCKax.

Takum 06pa3om, pasfefieHne Ha (yHKuAn 1 onepatopsl B Maxima
J0CTaTO4HO YCNOBHO. [locemy B 3TOM pasfiene peyb MoiagT He TONbKo 0
HEKOTOPbIX 0NepaTopax, HO U 0 HECKOMbKIX (DYHKLSIX, KOTOPbIE N0 Npupoae
CBOVX [ENCTBUIA CXO[HbI C Onepatopamu. Haubonee npusbl4HbIE ONeparopb
yKe YOMIUHANICh B NPedblAyLLe CTaTbe: +, —, *, /, ® unn ** (B03BeagHMe
B CTeneHb) 1 MyHKUMo sgrt(x) (kBagpatHbiii kopeHb). CeroaHs Mbl NOroBO-
UM €LLE 0 HECKONbKIAX J0CTATOYHO PACMPOCTPAHEHHBIX.

Toukoit 0603Ha4aeTCH MaTPU4HOE MPON3BEAgHME. B OKyMeHTauuN
YTBEPXKAAETCS, YTO Cama TOYKa Npyu 3TOM [0/KHA ObITb OTAENeHa Npobena-
MU 0T 06011X CBOWX OMEPaHA0B — albbl HE CNYTaTb €€ C TOYKOI [ECHTA4HOI.
Ha camom fiene MHe He ynanoch J06uTbes 0T MakCMbl HeaZleKBaTHON peak-
L 11 B «6ecnpoBeNbHOM>» BapyanTe; YT0 U JIOTU4HO, TaK Kak BCE PaBHO 3TU
[1BE Pa3Hble MNOCTACK TOHKN MOXHO Pa3ninymTb MO KOHTEKCTY: Bedb Lndpel
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JMeHaMV MaTpuL BbiTb He MOrYT. Tak yTo, iymMato, MOXETe CMeNno nucats 1
663 npo6enos.

(%i1) matrix([1,2, 3], [0,a,0],[0,0,b])
123

(%hol) 0alo0
00 b

(%12) matrix([1, 2], [0,a], [0,b])
12

(%02) 0 a
0 b

(%13) %o0l.%
1 3b+2a+2

(%03) | O a?
0 b2

B cnyyae, ecnv 3afjaHHble MaTpLbl He MOryT GbITb NEPEMHOMEHbI 13-32
HeCOBNafatoLLVX pa3mMepHocTeid, Maxima BblfacT coo6LLeHne 06 OLMOKE:

(4i4) %02.%ol

incompatible dimensions - cannot multiply
-- an error. Quitting. To debug this try debugmede(true);

BocknnuarenbHblit 3HaK, CTOALUMIA NOCNE CBOETO aprymeHTa (T.e. nocT-
(DUKCHBIIA ONEpaTop), TPAAMLUMOHHO 0003Ha4aeT (hakTopuan. He MeHee Tpa-
JMLAOHHO, 1BYMS BOCKNALATENbHBIMY 3HAKaM 0603Ha4eH nonydakTopuan
[Mpov3BesgeHIe BCex HeTHbIX (AN YETHOrO OMepaH/a) U HEYeTHbIX “Ce,
MEHbLUMX N0 paBHbIX AaHHOMY, — npum. ped.]. ®yHkuwm abs(x)
signum(x) BO3BPALLAIT, KaK ONATb e HETPYAHO [OrajaTbCs, MOAYMb 1
3HaK 4Yucna. A dyHkumn max(x1,...,xn) 1 min(x1,...,xn) — cooTBeTc-
TBEHHO MaKCUMaNbHOE 1 MUHUMANBHOE W3 3afjaHHbIX H1CEN.

TyT CTOMT OCTAHOBUTHCA HA HECKOSbKIX MOMEHTax. Bo-nepsblx, BCe
(hyHKUWUM 1 onepatopbl Maxima paboTalT He TONbKO C AEACTBUTESNbHBIMM,
HO 1 KOMMIEKCHBIMY YucnamiA. Camu KOMNAEKCHbIE Y1ACNa 3aMNCHIBAKOTCS B
Makcume B anrebpanyeckoit popMe, ¢ MHAMON EANHIALENA, 0603HA4EHHON




yepe3 %i; 10 ecTb B BUAe a+h* %I, rie a u b — COOTBETCTBEHHO JeNCTBY-

TeNbHaa 1 MHMAA 4acTi YKucna.

Tak, thakTopuan 3afiaH B Hanbonee 06LLEM BIAE U NPeCTABNAET COOON,
10 CyT, raMma-yHKLWIo (TouHee, X! = gamma(x+1)), T0 CTb OnpeaenéH
Ha MHOXECTBE BCEX KOMMMEKCHbIX YMCeN, KDOME OTPULATENbHbIX LIEMbIX.
Mpn 3TOM (hakTOpMan 0T HaTypanbHOTO YiCna (11 Hyns) aBTOMATAYEcKM
YNPOLLAETCS [0 HATYPanbHOrO Xe Yncna:

(%i1) 0!;6!; 28!

(%o1) 1
(%02) 720
(%03) 304888344611713860501504000000

To4HO TaK e u MoAyNb onpeueﬂéH AN BCEX KOMMMEKCHBIX HnCen

(HanomHto, 410 la+b*il=sqrt(a®+h?)). MuHuMyMm, MakcuMym 1 3Hak onpefe-

NEHbI, 6CTECTBEHHbIM 00PA30M, TOMLKO At ABACTBUTENbHbIX HACEN, TaK Kak
KOMMMEKCHblE Yncna 06Wero BWAA, Kak W3BECTHO, Mexay Co6oit
HECPABHNMbI.

BTOpOV BaXHbIil MOMEHT: KOraia HEKOTOPast BCTPOBHHasH DYHKUMS K

oneparop Maxima He MOXET NONy4UTb ANS NEPeaaHHOr0 BbIPAXEHUS OfHO-
3Ha4HbIl Pe3ynbraT (BBUAY HEAOCTATOYHOCTY AaHHbIX) — OHA MbITAETCS MaK-

CUMaNbHO YNPOCTUTL 9TO BbIPKEHME. (LINg HEKOTOPbIX (DYHKLMIA Takoe
aBTOYMPOLLGHE PErYMAPYETCA CreUManbHbIMU napaveTpami.) Hanpumep,
ECTIN X HE 3afaH:

(%i1) abs(—z)

(%ol) |z|

(%12) signum(—z)

(%02) —signum(zx)

(%1i3) put(trylevel, 3, maxmin)$
(%i4) max (z,—x)

(%hod) |z|

(%1i5) max (z,z+ 1,z —abs(a))
(h085) z+1

(%i6) max(xz,2x,3x)

(%06) max (3zx,x)

MonobHbIE YMPOLLEHNS, PABHO KaK W «PACKPbITUE» (DAKTOPUANos W

apuGMETNYECKIX OMEpPaTOpOB, HE CYUTAKOTCS BBIMUCTIEHUSIMM, @ CrieaoBa-
TenbHO 0nepatop GNOKMPOBKM BLIMUCNEHWI 1AX He NPEAOTBPALLAET:

(%i1) (8! —413!)

(%o1) 40176

(%12) z: 2% ’(signum(—x))
(%03) —signum(x)

Kak Bbl, BEPOATHO, NOMHWTE, B NPOLLbIA PA3 KDOME YNOMSHYTOTO TOMb-
KO 4TO oneparopa CHOKVIDOBKI/I BbIYUCNEHWIA Mbl NO3HAKOMIAUCH C oneparo-
pPOM MPUCBOBHNS 3HAYEHIIA, WAN, UHAYe, UIMEHOBAHUS BbIDAXEHWN, : . B
Maxima cyLecTBYyIOT v ipyriie OnepaTopbl IMEHOBAHIS, 13 KOTOPbIX HaM Ha
LaHHbIi MOMEHT WHTEDECEH OAWH — OMeparop 3afaHus (yHKUMN.
(0603Ha4aeTcs OH 4epes ==, 1 aHanoruy 371ecb NPOCNEXMBAIOTC HE C A3bl-
kamu Pascal nnn Algol, Kak MOXET NOKa3aTbCs Ha NepBblil B3NS, a C Apy-
UM 0003HA4eHUSAMI Camoii Makcumbl: ¢ OfIHOI CTOPOHbI OMpeaenexine
(OYHKLMN MOXHO BOCTIDUHIMATb KaK YpaBHEHWE (KOTOPOe 0003Ha4aeTcs 3Ha-
KOM =), @ C [ipYroii — OHO POSICTBEHHO Ha3HAYEHMIO UMEHW HEKOTOPOMY
BbIDAKEHWHO (TO €CTb ). To eCTb ONpeaeneHne MyHKLNAM MOXHO B KaKoiA-TO
Mepe CYuTaTb CMOMO30M 3TUX [1BYX BbIDKEHIA — 1 OTTOrO BMOMHE NOMNY-
HO, 4YTO OHO 0003Ha4aeTCcs 060MMM X CUMBONAMK. (B MpoaoKeHue 3Toi
aHanoru mory 06asuTb, 410 B Maxima ectb 1 paclMpeHHbIE BapNaHTl
0MepaTopoB MPUCBOEHNA 1 HA3HAYEHINA (YHKLMM, 0603HA4aEMbIE COOTBETC-
TBEHHO Yepes it 1 :i=.)

1) flz,y)=wsin(y) + W

(%i2) f(1,y); f(z,0)
(%02) siny—+cosy
(o3) L

T
(%i4) integrate(f(z, y),z); integrate(f(z, y),y)
x%siny

2
sin y

(hod) “+log (z)cosy

(%o05) —xCcosy

[lymato, 0CHOBbI PaboThl ¢ DYHKLMSMYM CaMOOYEBIAAHbI MO aHANOrn ¢
MpYBEEHHbIM MPUMEPOM, a NoAPOGHEE 06 3TOM Mbl NOTOBOPUM B Cayt0-
LLX BbINYCKaX.

@OYHKUMA BbIYMCNICHHA BCEro

A ceidac s pacckaxky 0 TOM, 4T0 0bI0 00ELIAHO B MPOLLABIA Pas: O BO3MOX-
HOCTAX YNPaBNATL NMPOLIECCOM BbIMMCIEHNIA BBOAUMBIX BaMIA BbIDXKEHWIA. B
MPOLLTIBIIA Pas, 0 4EM 5 YXKE BCNOMUHAI, 6bIN0 YNIOMSHYTO TOMbKO OAHO Takoe

0 PABOTE B MATEMATU4ECKOM PEXXUME BBOJIA PEJAKTOPA TEXMACS

[NepBoe cnoBo — npo anocTpod, KOTopbIi ncnonbayetcs B Maxima pns 6no-
KMPOBKM BbIMMCIEHNIA. B MaTeMaTU4ECKOM PeXIME NPUBBIYHON KNasuLLEi
BBOAMTCA HECKONIbKO APYroil «anocTpo», 0603Ha4atoLLnil MPON3BOAHY!I0.
MoaTomy ans BBoAa anocTpoa, 6lI0KMPYIOLLET0 BbIYUCTIEHIS, HYXKHO BHYT-
Py MaTeMaTU4eCcKoro Pexxvuma BBOAA CO3AaTb NOJe TEKCTOBOI0 BBOAA — 1 Y)Ke
B HEM BBECTM 06bI4HBINA TEKCTOBbIA anocTpod. 1o ymMmon4aHuio ato genaetcs
KOMGMHaLWen Knasull A-$, 4T0 B 3aBUCMMOCTM OT HACTPOEK TeXmacs MoxeT
paciundposbiBathest Kak Alt+Shift+4 unu Win+Shift+4. Mocne BBoga anoct-
pocha MOXHO C MOMOLLbHO CTPESIKM BNEBO BbIIATY U3 NOAS TEKCTOBOrO BBOAA U
NPOAOMKaTh N0Mb30BaTbCA BCEMI NPEECTAMI BBOAA MaTEMATN4ECKOTO.

11 BTOpOE €NOBO — HACHET BBOAA PA3NN4HbIX CUMBOMIOB, K KOTOPbIM B MaTe-
MaTM4ecKOM pexime 6o B camom TeXmacs npuBsidaHbl HEKOTOPbIE KNaBu-
aTypHble COKpALLEeHWs, T.e. NPU NPOCTOM HaXaTi HA KNaBULLY 06bI4YHbIE

CMMBOIbI HE BBOAATCS, @ BMECTO 3TOT0 MPONUCXOANUT HEKOE iPYroe NPUBA3aH-
HOE K 3TOW KnasuLLe fericTene. Cpeam Takinx nepeHasHa4eHHbIX CUMBOIOB, K
npumepy, — «$» n «\». [ns T0ro, 4T06bI OTMEHUTb CNELManbHOe AENCTBIUE 1
BMECTO HEro NpocTo BBECTW 0603Ha4YeHHbIN Ha KNaBuLLe CUMBOJ, HYXHO
HEenocpeACTBEHHO Nepes 3Toi KnaBuLLei Haxatb Shift+F5.

To e camoe MOXHO CKasaTb 1 MPO KaBbl4KY, K KOTOPOIA YXKe rno6ansHo B
TeXmacs npuBsi3aH no ymon4aHuio BBOA «(UrypHbIX» KaBblyeK. 3[eCh eCTb
7B BapuaHTa: b0 NpeABapuTh BBOJ KaBbl4KM HAXATWEM TOIi Xe camoit
KoMOuHauum Shift+F5; nu6o nomMeHsTb yMonyaTenbHoe NOBELEHNE PeaaKTo-
pa C MoMOLLbl0 NyHKTa MeHl0 Pepaktmposatb —> [lpegnoyteHns —>
Knasnarypa —> ABTOMaTn4eCKue KaBbl4ki —> Hukakux —npasaa, Torha nepes
BBOZIOM KaBbI4KI NPUAETCS, TAK XKe KaKk 1 s anocTpoda, NepexoiuTb BHYT-
P11 MaTeMaT4ecKoro pexmma B TeKCTOBbIIA.
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Kpome [ByX ONMUCaHHbIX B MpOLbIA pa3 WHTepdencos kK Makcume —
wxMaxima w TeXmacs, — ecTb, KaK Y)Ke roBOpufioch, 1 Apyrue BapuanTbl, 0
KOTOPbIX A1 CeiYac n pacckaxy.

HayHEM ¢ KOHCONLHOro MHTepdheiica, LOCTYNHOro No Komavae Maxima;
OH BbIMOMHEH B TPAMLIMOHHOM CTUIe KOMAaHAHOI CTPOKM: HA 3KpaHe Yepe-
Ayl0TCS BBOAWMbIE BaMW KOMaHAbl MU OTBETbl CUCTEMbI Ha HUX (puc. 1).
WHTepdeifc, kak BUANUTE, JOCTATOYHO HE3AMbICNIOBAT, HO TEM HE MEHee Bce
chopmynbl, Aaxe AOCTATOMHO CMOXHbIE, BNOHE YnTabenbHbl. [padnyeckne
BO3MOXHOCTU B YMCTOM KOHCONN HEJOCTYNHbI COBCEM: rpachuKi (oyHKLMIA,
K NpuMepy, MOryT GbITb U306PaXeHbl TONbKO BCE TEMU e TEKCTOBbIMU
cumBonamu. Ecnm xe 3anycTuTb KoHCONbHYt0 Makcumy B X-TepmuHane, To
rpachmkn MoryT 0To6paxarbCs B OTAENbHbIX OKHAX — TaK Xe, Kak 1 B J1l060M
13 rpacpuyecknx NHTepencoB. EAMHCTBEHHbIA PeanbHbIA NAOC KOHCOSb-
HOr0 MHTEpelica — 3T0 MUHUMaNbHbIe TPe60BaHUA K pecypcam. B octanb-
HOM BCE, KaK BUANTE, JOBOJIbHO aCKETUYHO.

Camblii MPUMUTUBHBIA M3 Tpacimyeckux uHTepdericoB, — XMaxima
(pwc. 2). Ha unntoctpaumu BEpXHAS MON0BUHA OKHA — 3TO COOCTBEHHO pa6o-
4as 061acTb, HIKHAS — NOMOLLb. Kpome 3TOr0 OTAENbHOT0 OKHA NOMOLLN
XMaxima npakTU4eckn HMYeM He OTNINYAeTC 0T KOHCOMbHOTO co6para,
ecnu ToT 3anywieH B X. [locemy n TyT BONTO 3afepxKunBaTbesa He Gyaem.

A paccmoTpum cnegylowwmii uHTepdpeiic — Maxima-Emacs. OH, kak
HETPYAHO Aorajatbecs, 3anyckaeT ceccuto Makcumbl B Gychepe LLMPOKO
3BECTHOTO peaakTopa Emacs. B pesynbrate Bbi30Ba B PeAAKTOPE KOMaHAbI
Maxima (M-x Maxima) co3faértca HoBbIi 6ycdhep no umenn *Maxima*, B
KOTOpPOM U 3amyckaetcsi ceccusi. [locne 3Toro CTaHOBATCS AOCTYMHbIMU
[0BOJIbHO MHOTO4UCNEHHbIE KOMaHAbl B3auMogencTensa ¢ Maxima (puc. 3).
pnBA3aB 3T KOMaHAb! K KNaBuiam Ha CBOW BKYC, MPUBEPXKEHLbI 3TOT0
Mera-pefiakTopa CMoryT Nofy4uTh BHYTPU HEro AOBONbHO-TaKM YAO6HbIN 1
6orarbii BO3MOXHOCTAMU MHTEPEAC (HafO CKasaTb, MHOrME KOMaH.bl
npuBA3aHbl K ONpeaenéHHbIM KNaBuilam cpasy, Ho He (hakT, YTo yMmonya-
TeNbHas NPUBS3Ka BCEM NOHPABUTCSA, TeM 60nee, Y4TO peyb 0 TaKux No6uTe-
NISIX HACTPOIKY BCEro 1 BCS NOJ, CBOM KOMOPT, Kak nonb3osarenn Emacs).
K npumepy, Ha knasuy «Tab», KoTopas B pexume Maxima He 3afeicTBo-
BaHa, MOXHO NOBeCUTb koMaHay Maxima-complete — u nony4nTb Ha npu-
BbIYHOM MECTE MOMHOLEHHOE aBTOAOMONHEHME (M0 YMONYaHNI0 3Ta KOMaH-
Aa nopaselueHa Ha M-Tab (Alt-Tab), 470 MHOTM MOXET 6bITb HeYA06HO, Tak
KaK 3Ta KOMOMHALNSA, KaK M3BECTHO, 4acTO ObIBaeT Ha3HA4YeHa Ha Nepekio-
YeHue Mexay okHamu). Mpasfa, aT0T HTEpPAIerc Takxe NULLEH rpadnyec-
KOW OTPUCOBKM (pOPMYN, HO BCe rpaduyeckne BO3MOXHOCTWA Camon
Maxima B HéM, B Cny4ae 3anycka B X-BepCWW pefakTopa, ecTeCTBEHHO,
[O0CTYNHbl. KpoMe TOro, MHTEPECeH OH He CTONbKO caMm Mo Ce6e, CKOMbKO BO
B3aUMOAENCTBUM eLwé C OHUM UHTEPKENCOM, O KOTOPOM YYTb HIXKE.

Cneaytowme aBa untepdeiica — EMaxima v iMaxima — Takxe sIBNSIKOT-
s pexumamu pepaktopa Emacs. MNepeblii — CKOpee He CamMoCTOATENbHbIN
peXnm, a HaACTPOKA Haj PeXUMOM LaTeX, KoTopas HaBepHAKa NoHpa-
BUTCS TEM, KTO UCNONb3yeT Fmacs ans peAakTupoBaHus LaTeX-nokymeH-
T0B. B omnnyne ot pexxuma Maxima, KoTopblil NpefHas3Ha4YeH ang 06bI4HO-
ro W30/MPOBAHHOrO 3anycka NOMHOLEHHOW Maxima-ceccuu, 30ech peyb
MAET 0 BO3MOXHOCTW BCTABNATb OTAENbHbIE KOMaHAbl Maxima u, ectecT-
BEHHO, Pe3ynbTaTbl MX BbIYMCIEHWIA, NPAMO B pelakTupyemblni LaTeX-
DOKYMeHT. [Ing paboTbl 3TOr0 pexxmma noHagobumTCs TakxKe paclinpeHue

Pucynok 1. Konconbnas Maxima.
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Maxima Primer

Pucynok 2. Xmaxima.

tex-site; ans Emacs oHO BXOAUT B NakeT auctex, ana XEmacs21 — B naket
XEmacs21-basesupport. Bbi3biBaeTcs pexxum, kak 06bI4HO, COOTBETCTBEH-
HO ero HassaHmio — KomaHgoit EMaxima-mode (M-x EMaxima-mode).
B03MOXHOCTM 3TOr0 pexuma A0CTaTO4HO 60raThl, NPOYUTaTh O HUX (TOY-
HO TaK Xe Kak 1 0 pexume Maxima) moxHo B Maxima-book, kotopas
BXOAMUT B COCTaB CTAaHAAPTHOM LOKYMEHTAUWN, HaX0AsLUeiics, B 3aBUCK-
MOCTW OT gucTpubytnea, B nakete Maxima unu Maxima-doc. 91a 4YacTb
MOXeT 6biTb TaKXe [OCTYNHA B BUAE OTAENbHOrO (aiina; Hampumep, B
Debian aTo /usr/share/doc/Maxima-doc/EMaximalntro.ps.gz. OctanbHyio
MHGopmaumnto B Maxima-book s Bam yuTaTb He COBETYH — OHA BCE-TaKu
04€eHb ycTapena (o6Hosnena 19 ceHtabps 2004 roga); nyyiie 06paTuTbCA
K info-cTpaHuuam unu html-gokymeHTaumm, KoTopble LOCTYNHbI BCE B TOM
Xe nakete Maxima nu6o Maxima-doc, a NnocneaHss ewe n Ha caiTe npo-
ekTa. K npumepy, B MpoCTeilllemM Cny4ae Bbl MOXETE CO3[aTb AYeiKy
Maxima kombuHaumeit C-c C-0 («0» 0T cppassl «open cell»), BBECTN B Hell
No6yl0 KOMaHgy unu Habop kKomaug Makcumbl B NPOCTON TEKCTOBOW
HOTALWN 1 NOAYYUTb PE3YNbTaT BbIYMCIEHUS 3TOI KOMAaHAbI M60 B 00bIY-
HOM TEKCTOBOM BuAe Haxatnem C-c C-u ¢, nuéo B LaTeX-Buae ¢ Nomo-
wbto C-¢ C-u C (1.e. Ctrl-c Ctrl-u Shift-c). 3aecb «u c» npoucxoaut oT
«update cell»; a cMeXHble KOMaHAbl, FeHepupyloLne BbIBOA B MPOCTON
TeKcToBOW hopme 1 B hopme LaTeX, Bcerfa npuss3aHbl B Emaxim’e k
O[IMHAKOBbIM CTPOYHOIA M 3arNaBHOi 6YKBaM COOTBETCTBEHHO.
MocnegHuin Emacs-uutepdoeic k Maxima — iMaxima — otnvyaetcsa 0T
OCTaNbHbIX PACCMOTPEHHBIX B 3TOT Pa3 CaMOCTOATENbHBIM (2 He NOCPeAc-
TBOM LaTeX-[0KyMeHTa, Kak B EMaxima) rpacu4eckum npefcraneHnem
maTemaruyeckinx oopmyn. CO6CTBEHHO, MMEHHO 1S 3TOMO OH M CO3[aH, 1
eVNHCTBEHHAA ero (DYHKLUMOHANbHOCTb 3aKI04YaeTC UMEHHO B 0TOGpaXxe-
HUK B rpacomyeckom Buae TeX-kofa, reHepupyemoro Maxima. 3T0T pexxum
MOXHO HaCTPOWUTb TakM 06Pa3oM, YTOObI BHYTPW HETO 3aMmycKancs pexnm
Maxima (1.e. Maxima-Emacs), 1 nonb3oBaTbCs BCEMW KOMaHAamu nocnes-

Fie Udt Optons Buften Toom Masmia Compiste iOut Sira He
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Pucynok 3. Maxima-Emacs.



CPeACTBO — ONOKMPOBKA BbIMMCNEHIA. 3[6Ch BCE AOCTATOYHO NPOCTO U A0NON-
HUTENBbHO CTOUT OCTAHOBMUTLCA TONbKO HA OAHOM MOMEHTE. Ecrm aﬂOCTpO(bOM
Mpe/iBapEH BbI30B (YHKLMI (BCTPOBHHON N, MOMb30BATENBCKOI — HECYLLECT-
BEHHO), TO BNOKIPYETCS BbIYUCAEHNE CaMO (DYHKLAM, HO HE €€ apryMEHTOB.
Ecnu xe nocTaBuTb anocTpod nepes BbIPKEHNEM, 3aKMOYEHHBIM B CKOOKM,
TO HEBbIYMCIEHHbIMU OCTAHETCS BCE 3TO BbIDAXEHME LIENKOM, T.€. U BCE BXO-
JSLLVE B HEro (yHKLWK, 1 BCE apryMeHTbI 3TIAX DyHKLWiA. Hanpumep:

(%i1) a:g$b: %$
(%i3) integrate(sin(x),z,a,b)
(%03) v2

2
(%i4) ’integrate(sin(z),z,a,b)
(%o2) [ sinzdz
(%i5) ’(integrate(sin(z),z,a,b))
(%05) integrate(sinz,z,a, b)

B npoTvBOBEC G/I0KMPOBKE BbIMMCNEHNIA, MOXHO TAKXXe NPUHYAUTENBHO

YYEBHUK Maxima

Ecnn roBopuTh 0 s14elikax BBOAa-BbIBOAA, TO 3HAYEHIE AYeNKN BBOA B
Maxima 3akOHOMEPHO COXPaHAETCS 10 ero BbIYUCIEHS (T.€. B HECOBEPLIEH-
HOM (hopME), @ 3Ha4eHne 94elkin BbIBOAA — NOCne (T.e. B COBEPLLEHHON);
OPYrAMUA- CNOBAMI, TYT COXPAHSETCH ECTECTBEHHbIA MOPSAOK «BBOL —>
BbI4ICTIEHIE —> BbIBO».

%oi5

'(integrate(sin (z), z, a, b))
"%015

integrate(sin (z), z,a, b)
"("%15)

V2

2

Kak BnauTe, oneparopbl BbIMUCNEHNS 1 GIOKUPOBKM BbIYUCTEHII M-
10T HakonuTenbHbI apchexT. O apyrol CTOPOHE 3T0ro 3thdeKTa Mbl NOroBO-
PUM HyTb HIDKE.

Oneparop, 0603Ha4eHHbI ABYMS anocTpochamu, SIBSIETCS CUHOHIMOM
K (yHKuMn ev(sbipaxerine). Cama (DyHKLWS eV NpefocTaBnseT ropasao
00nee WIMPOKNEe BOIMOXHOCTY, HEXENM NPOCTOE MPUHYANTENbHOE BblYMCE-
HIE 33[aHHOTO BbIPAKEHIS: OHA MOXET NPUHIMATL MPON3BOMBLHOE YMCI0
APrYMEHTOB, NEPBbIii 13 KOTOPbIX — BbIYUCISIEMOE BbIPKEHNE, @ 0CTallbHbIE

ChiT)
(%o7)
(%i8)
(%08)
(%i9)

(%09)

BbIYMCINTL 1I000E BbIDAKEHNE — AN 3TOr0 TOXE CYLLECTBYET ONepatop, — CMeunarnbHbIE ONLMK, KOTOPLIE KaK pa3 1 BANAIOT Ha TO, Kak UMEHHO OyaeT

COCTOSILLMIA N3 ABYX anocTpodoB:
(%i6) "%

o \/E
(%086) -

B tepmuHonorum Maxima HesbMMCnEHHan (OpMa BbIPaXeEH!S Ha3blBa-
e1cs «noun form», BbIYNCIEHHAA — «verh form». COXpaHAs TMHIBUCTUYEC-
Kile napannenu, Ha pycckuit 9 Obl 3T0 NEPEBEN KaK «HECOBEPLUEHHAA (op-
Ma» 1 «COBEPLIEHHASA (hOpMa».

MPOM3BOANTLCS BbIMMCIEHME. TOYHO TaK e, Kak [BOVHOI anocTpod —
COKpALLEHVE NS eV 663 IONOMHUTENbHBIX OMUMIA, €CTb LU 6onee ynpoLLEH-
Has 3anmcb QYHKLMNA eV C ONUMAMU: B 3TOM CIly4ae BMECTO UMEHI (DyHKLMN
11 CKOOOK BOOOLLIE HIYEro MNcaTb He HyXHO; T.6. «ev(Bbipaxxenue, onyl,
onu2, ...)» MOXHO 3anucarb NpocTo Kak «BbipaXKexue, onul, onu2,

MepBas 113 TakiX ONUWIA CBSI3aHa C aBTOYNPOLLEHMEM. [M06anbHO aBTo-
YNpOLLEHINe PErynupyeTcs nepeknioyarenem simp (o1 «simplification» —
YMPOLLEHIE), 1 IO yMONY2HMIO OHO BKITHOYEHO; B M0G0 MOMEHT €ro MOXHO
BbIKIIO4MTb, YCTAHOBINB 3HA4EHIE Nepekntoyarens B false. Onums dyHKumm
€V, OAHOUMEHHAA 3TOMY NepeKNtoyaTento, No3BOMSET BKIOYUTL YMPOLLEHIE
ANA [JAHHOTO KOHKPETHOMO BbIMMCTIEHNA — BHE 3aBUCUMOCTY OT TOrO, BKJIO-
HEHO MMM BbIKKOYEHO OHO TNO6ANBHO:

>>

WHTEP®EIACHI K MAXIMA (T

HEro M UX KnasnaTypHbIMK NpuBA3Kamu. T.e. dhakTuyeckn pexum iMaxima
B TAaKOM BapuaHTe MOXHO paccMaTpuBaTb Kak rpacuyeckuii nHTepdenc
yXe Hag Maxima-Emacs; IMEHHO 3TO MOXET A06aBUTb LONOSHUTENbHOM
NpuMBMeKaTeNnbHOCTM NocneHeMy. B 0Tnudme OT BCeX PacCMOTPEHHbIX
Bbile MHTEpeiicoB, iMaxima — CTOPOHHWIA NPOEKT, pa3pabaTbiBaemblii
OTAeNbHO; Ha4MHas CO BTOPOW NOMOBUHBI NPOLLNOro roga iMaxim’o 3aHu-
MaeTCs HOBbIA ABTOP, U HA AaHHbIA MOMEHT NPOEKT aKTUBHO Pa3BMBAETCH.
[N ero ycTaHoBKiM Bam MOHAFOGUTCA AOMONMHUTENBHO YCTAHOBUTb MakeT
bregn, oTeevatoLLMit 33 NEPEHOC CTPOK B MaTeMaTU4eckux (opmynax B
copmate LaTeX. VIHCTpyKumto no yctaHoBke camon ilaxima w breqn Bbl
MOXXETE HAlTK Ha caiTe NPOeKTa (aapec CM. BO BPE3KE).

Kpome BCeX paccMOTPEeHHbIX, CYyLIECTBYHOT elwé fABa WHTepdenca K
Makcume: Symaxx n Kayali. Ho y4nTbiBasi, 470 06a NpoekTa J0BOIbHO AaB-
HO He MOAAIOT NPU3HAKOB XU3HN (Kayali HaxoauTCA Ha cTaaum anba-sep-
cun, nocnegHee 06HOBNEHME KOTOPOW BbILWAO 6 ntoHs 2005 rofa; a Symaxx
He 06HoBNANCs ¢ 17 gekabps 2001 roga), T0 OHW He JOCTOHbI 6OMbLUEro,
4eM NpocTo yNoMUHaHWe. Kpome TOro, CyLLEeCTBYIOT NOMHOLEHHblIe Web- 1
telnet-untepdeliics k Maxima, 6narofaps KOTopbIM Bbl MOXeTe N0pa6oTaTs
C Helo, He UMest fiaxe eé y cebs Ha KomnbloTepe, NpsAMO Yepe3 VHTepHeT.

Kak Buante, cnocobHocTb Maxima B3aMMOJeiACTBOBATb C BHELIHUMM
MHTEPhecamm NCNonb3yeTcs JOCTATO4HO LIMPOKO — ECTb U3 YEro BbIGpaTh
TOT MHTEPDEIAC, KOTOPbIN Jy4LLe BCEr0 NOLOMAET MMEHHO BaM.

0JIXEHME)

Ceorxods s L BRI TE

bagin|=azima|
Lrt ol glel.

put
s _la]1"Ib1lllg
vend (maxTma

9157 0,17 Madl  (EMaxlma)==L3=+CXl==Allmseee e e e

PucyHok 4. flueiika Makcumbl BBEleHHAA M BbIYMCIIEHHAsA B
Emacs-pexume Emaxima.
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YYEBHUK Maxima

ALIPECA

B UHTEPHETE

Caiit npoekta Maxima: http://
maxima.sourceforge.net/

Caiit iMaxima: http://members3.
jcom.home.ne.jp/imaxima/
Cavir Kayali: http://kayali.sf.net/
Caiit Symaxx: http://symaxx.sf.

net
Web-uttepderic k Makcume: http://

www.et.byu.edu/~koj/maxima.
html
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(%i1) simp: false$

v [1.2\(3 4\ 122!
(%hi2) (§+§) (54‘3),@,\/2?_
, 1 2\/3 4

(%ho2) (54’5) (E—Fg)

. 122!

(%03) ﬁ

(%o04) Vz?

(%15) %02, simp; %03, simp; %04, simp
(tho8)

(%06) 500127116029962220800
(ho7) x|

TyT HyxHo oTMeTuTb ewé, 41o Bbi30B kill(all) He BoccTaHaBnMBaeT
YMOSYATeSIbHble 3HAYEHNS MEPEKNIOYATENelt; T.6. eCM Mbl, K MPUMEDY,
N3MEHNNM 3HA4EHINE NEPEKTIOYATENS SIMp, Kak B MpUMEpe BbilLe, TO Ans
TOr0, 4TOObI BEPHYTBCS K N3HA4AbHOMY NOPSAKY BELLEN, YCTaHOBIEHHOMY
cpady nocne 3anycka Maxima, Ham HyHo He Tonbko caenatb kill(all), Ho
11 BPYYHYHO HasHaunTb simp:true.

Onupst diff NPUHYANTENBHO PACKDBIBAET BCE MPOU3BOAHBIE U MOMHbIE
andhepeHunanst; a onuns derivlist(x, y, ..., v) — NpoU3BOAHbIE OTHOCK-
TESbHO NEPEMEHHBIX, 3a/1aHHbIX B KA4ECTBE € apryMEHTOB, @ TAKXKE NOMHbIE
ANchepeHLIMans (Tak Kak OHI He 3aBUCST HI OT KaKMX NEPEMEHHBIX):

(%i1)
(%i2)

frdiff(w™, w) + ’diff( %,:r, 1,y, 1)$
ev(f,derivlist(z, y))

4 n_1
dw 2

ev(f, derivlist(y, v, w))

d 1 n—1
35(5)+”w

ev(f,diff)

(ho2)
(513)
(ho3)

(%i4)

nwn—l

(hod)

Kak BuauTe, ecin U3 Heckonbkix nepemertbx u3 diff 8 derivlist()
3a/iaHbl He BCE, TO PACKPbIBAETCS NPOM3BOAHAS TONBKO MO 3a/iaHHbIM Nepe-
MEHHbIM; 3T0 1 MOHSTHO, Tak Kak BbipaxeHus diff(f, x, 1, y, 1), diff(diff(f,
x), y) n diff(diff(f, y), x) maremarndeckn 3xkBuBaneHTHbI [0 KpaiiHei
Mepe, Anst «X0pOLWX> YHKUMA, — npum.pedl. Ecnn xe aprymeHT onumn
derivlist() BooOLle He SBNSETCS NepemeHHoin AndhepeHLMpoBaHKs, OH
MPOCTO UrHOPUPYETCS.

Onuns nouns packpbIBaeT BOOGLLE BCE HECOBEPLUEHHbIE (DOPMbI — U
MPOM3BOIHbIE B TOM YUCTE:

(%i5) ev(f,nouns)'

(%05) nw™~1— 1

3_‘,-2
Onung float npeobpa3oBbIBAET BCE PALMOHANBHBIE Y1ACNA B KOHEYHYIO
LECATUYHYIO 3aNKCh; ONUKMA nUMer BKM4aeT onuwto float u, kpome Toro,
MPUBOANT K [ECHTHHOMY BIAZY MHOTIE MaTemarnyeckne (yHKLUMM oT Yic-
NOBbIX APryMEHTOB:
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(%i1) cos(1)
(%o1) cosl
(%i2) %,numer

(%02) 0.54030230586814

Onups noeval 611oKVpYeT cam 3Tan BbIMICTIEHNS KaK TaKOBOW; T.. 66
MOXHO MCMONb30BATL ANA TOT0, YTOObI NPUMEHUTL K BbIDAXEHUI) APYrie
OnUMN ChyHKLMIA 8V, HE MepesbIdncnss ero. pu 3TOM ONATb-TakN HyXHO
NOHVMATb Pa3HILY MEXAY BbIYVCNEHNEM 1 YNPOLLEHEM:

(%i1) cos( %) noeval

v2
2
: . iy
(%i2) simp: false$ ev(cos(z))

(%o1)

(%03) cos (%)

Takiim 06pa3om, Mbl MOXEM NPUHYAUTENBHO YNPOCTUTb BbIPAXEHNE, He
NepeBbIYNCHSS ero.

Onuys eval — HanpoTiB, NPOBOAUT AONOMHUTENLHO eLLE OfIMH NPOLECC
BbI4MCNIEHNS. 3[€Cb CTOMT NOrOBOPUTL NOAPOGHEE O HAKOMATENBHOM
3(h(heKTe BLIMMCIEHNS, KOTOPLIV 5 Y)XXe [EMOHCTPUPOBAN BbILE. Tak Kak B
Makcume 3HaueHUsMI CUMBOMOB MOrYT BbICTYNaTb CaMble Pa3Ho00pasHble
BbIDKEHWSI, TO B 3TV BbIDKEHNS TOXE MOTYT BXOAUTb HEKOTOPbIE CUMBOTbI,
KOTOPbIE TOXE MOTYT UMETb CBOW 3HAYEHNS; U TaKas LIeN04Ka «BAOKEHHbIX
3Ha4EHNI» MOXET NPOAOIKATLCS CKOMb YrOAHO ry60Ko. OAKH BbI30B (YH-
Kumi ev (6e3 onuui eval) 0nyckaeTcs No 3TOM Leno4Ke B ryOUHY Ha 0auH
YPOBEHb:

(%i1) yxz"8$n:k+m$k:2 p$p: 38
(%i5) y

(%oBb) zx™

(%16) ev(y)
(%o6) zmtk
(%1i7) ev(ev(y))
(%o7) z2Ptm
(%18) ev(y),eval
(%o8) zmt6

HanomHto, 4to 3aech ev(y), eval SBNseTcs COKpaLiEHHON 3annchio OT
ev(ev(y), eval), Takum 06pA30M BbI4ICIIEHNE B 3TOM BbIPKEHM NPOBO-
UTCS TPWKABI. Kpome TOro, Xo4y 00patiTh Bale BHMaHWE Ha NOpsAoK
Ha3Ha4eHst BbIPAKEHNIA CUMBONAM; 3€Ch CYLLECTBEHHO, YTO HA MOMEHT
3a1aHNS KBKO0r0 BbIPKEHNS BXOASLLMIA B HEFO CUMBON ELLE He Obin onpe-
1ENéH — HaYe B BbIDAXEHNE aBTOMATWYECKIA NOACTABASNCS HE CaM CUMBOS,



a €ro 3HayeHue. Takiim 06pa3om, eciin Obl Mbl MPOU3BEM 3TN e HasHaue-
HIS B 00PATHOM MOPSAAKE, TO 3HAYEHNEM CMBONA Y CTano Obl X™E — 6e30
BCSAKIX NPUHYANTENBHbIX BbIYUCAEHNA.

B nponomkeHie pasroBopa 0 HaKoNUTENLHOM 3DEDEKTE 1 «LIen0YHbIX»
BbIMUCNEHMSX NPUAETCS KCTaTv nepekntoyarens infeval. OH 3acTasnser ev
MIEPEBBIMNCIATL BbIDAKEHIE [0 TeX M0P, N0KA OHO HE NEPECTAHET N3MEHSTb-
CS NP NOCNEAYIOLMX BbIYUCAEHNAX. B 4aCTHOCTY, 3TOT Nepekmtyarenn
MOXHO 1CNONb30BATb 11 ANA TOr0, YT0ObI Pa3bnokupoBarb ONOKMPOBKY
BbIMUCEHII N0BOIA FyOUHbI BNOXEHNS:

(%i1) °(C(((integrate(z?,2,0,1)))))
(%o1) ’(f("(integrate(mz,:r,o,1))))
(%12) ev(%, infeval)

%02) L

(%02) 3

B mpyrux cuTyaumsix ucnonb3oBaTb 3TOT NEPeKntoyatent Cheayet ¢
OCTOPOXHOCTBIO: He 3a0bIBAIATE, 4TO OH MOXET NPUBECTI K 3ALMKNVBAHWK.

0 [pyrux KOHCTAHTHbIX OMUMSX 1 NEPeKNtYaTensx yHKLMNA ev MOXHO
y3Hatb U3 ? ev u ? evflag, a Mbl HaBepHSIKA ELLE PaCCMOTPIM MHOTWE 113
HIX NO3)Xe, KOraa OHu bynyT 6ONee aKTyanbHbl B KOHTEKCTE NOBECTBOBAHMS.

Kpome KOHCTAHTHbIX 3HAYEHUA ECTb ELE HECKONbKO BWO0B OMLMIA.
MepBblii 13 HUX — 3TO UMEHa CneunanbHbIX (YHKLWIA, KOTOPbIE 3aHUMALOTCS
YNPOLLIEHNEM U NPE00Pa30BAHNEM MATEMATUHECKIX BbIDKEHUIA. Byay4n
YMOMAHYTA N0 UMEHY B KA4ECTBE ONLWM, Takast (OYHKLIS MPOCTO NPUMEHSIET-
C$t K BbIYMCNIAEMOMY BbIDXEHWO. Hanpumep, Bbipaxcenue, fullratsimp —
370 70 e camoe, 410 u fullratsimp(ev(Bbipaxenue)). [onHbIiA cNMCOK
TaKnx OyHKUWIA Bbl MOXeETE HaiTi B ? evfun.

Ecnn B Ka4eCcTBe ONUM BBECTIA M 100N APYroi (YHKLUMNA, HE Meto-
Lt cBoiicTBa evfun, T0 BCE HECOBEPLUEHHbIE BXOXAEHWUS 3TON (DYHKUMN
0OyayT 3aMeHeHb! COBEPLUEHHBIMM, T.€. MPUHYLAUTENBHO BbIMUCIIEHbI.

TakxKe B Ka4eCTBE OMUMN MOXHO 33AaTb HAa3HA4eHUe CUMBONA MW (yH-
KUNV; BCE TaKne HA3HA4eHUs [EVCTBYIOT NOKANbHO B MPedenax Bblncnse-
MOrO BbIP@XEHNS, 1 BCE NOACTAHOBKI NPOU3BOAATCS NapanyesbHo:

(%i1) z4+y+2z,z:1,2:a, 522
(%o1) zz+a+1

Onuyst NoACTaHOBKI CAMBONA IOMYCTUMA He TOMbKO B BIZE Onepatopa
MPUCBOEHUSA, HO 1 B BIAZE PABEHCTBA; CAENAHO 3T0, B YaCTHOCTW, ANs TOrO,
4T00bI B KA4ECTBE NOACTAHOBOK MOXHO ObINI0 UCNONb30BATH PELLEHUS, Hail-
NeHHble yHKUNel solve:

(%i1) ev(y®,solve(z®+3x2+3z+1))
(hot) =
Y

BoT 1 BCE Ha ceroaHs. B cneayrowwmit pa3 Mbl Ha4HEM C YXE YNOMSHY-
ThIX BCKOMb3b (DYHKLWIA MO YPOLLEHIO 1 NPE0b-
Pa30BaHIt0 BbipaxeHui. IA

YEPES
MECSIL

Mbl ynpocTm cebe XnsHb npu

MOMOLLY COOTBETCTBYIOLLMX COYHKLINIA

Maxima

YYEBHUK Maxima

W3MEPEHUE

(oxon4anue. Hayano Ha ctp. 68-70)

PucyHok 4. ps3 BbIBOAUT Tabnuiy npoueccoB B 04eHb HarnNAAHoi thopme.

KOTOprI?I TaKXKe MOXET ObITb MCMOMb30BaAH Kak
HacTonbHast cpefa. MoCTPOEHHbIA MO KIMEHT-
CepBepHoil cxeme (0J06HO X-Ccepsepy), cep-
BEP S3d 3anyCKAETC Ha KOMMbIOTEPE N0b30-
BATENA 11 OKILAET 3aNPOCOB OT KNMEHTOB Ha
BbIBOZ COAEPXKMMOT0 MPUIOXEHIA, KOTOPbIE
JOMKHbI ObITb MPE06PA30BaHbI HA CEPBEPE.

BbiBof MHthopmaLuK 0
npoLeccax

Linux siBNSIETCS MHOr03ada4Hoii CUCTEMON, B
KOTOPO/ OZHOBPEMEHHO BbIMOMHAOTCS COTHA
npoLeccoB. [ns ux BblBOAA MHKOPMALUK O
3aMyLLUeHHbIX  Npoueccax — TpaauunoHHO
ICMOMb3YHOTCH YTUAUTLI S 1 top WA Kakoii-
160 rpacdhmeckuii UHCTPYMEHT. YTunuta ps3
(CM. cebinKy 7) BbIBOAWT TabnuiLly NPOLIECCOB B
BUE ONOKOB HA BPALLAILIEMCS [ANCKE
(Puc. 4), nopobHo Tomy, kak TDFSB nokasbl-
BaeT (hainosyto cuctemy. lepemelanch npu
MOMOLLM KNaBUATYPbl, MOXHO PacCMOTPETb
1Mt POLIECCA, ECAW MOAOIATYH K BbIGPAHHOMY
cTonbLy «C APYroil CTOPOHbI», TO BYAET NoKa-
3aH Homep PID. BbicoTa co06LLAeT, CKOMbKO
NamsTh 3aHIMAeT NPOLIECC, A LIBET — CKOJbKO
OH MOTPeOssieT  PecypcoB  MpoLeccopa.

NONE3HBIE CCbUIKK

[loatomy, 3anycTu yTWAUTY, CPasy MOXHO
YBINOETb KaKOW M3 MPOLECCOB CaMbli «Kaf-
Hblii». OTHOCUTENbHbIE MPOMOPLMN BbIBOAK-
MOr0 N300P@XEHIS 1 HANPABEHIAS BPALLEHIS
MOXHO M3MEHATb MU MOMOLLM Mblwm. [ns
370r0, HE0OXOAMMO, NPULEPKAB KHOMKY MblLLIN
[ABraTb ee BHN3/BEPX (MponopuyiA) nn Bpa-
BO/BNEBO (BpalleHue). Kpome Toro, MOXHO
1CMONb30BaTh NPeAYCTaHOBNEHHbIA PeXiM
BbIBOAA MH(OPMALWKM, AOCTYMHbIA NO KNaBi-
wam F1-F6. MpakTn4eckn aHanornyHble BO3-
MOXHOCTV MPESOCTABASET W Apyras yTanura
GLload (cm. ccbinky 8). B KomaHaHoi CTpoke
Wnu Mo LIENYKY NPaBoA KHOMKOW B KOHTEKC-
THOM MEHID MOXHO AOMONHUTENBHO BbIBECTH
[Jary, BpeMS, METKY 11 BHELIHWI BIAA.

370 Janeko He BCe MPOeKThI. Tak, Hampu-
vep glbiff BbIBEAET KpYTALLNIACS PUCYHOK NP
MOCTYNEHNA NOYTOBOrO COOBLLEHMS MONYHEH-
HOro NocpeacTBoMm fetchmail.

/HCTPYMEHTOB, BbIBOASALLAX MH(OPMa-
L0 B TPEXMEPHOM BWAE, MPEAOCTATONHO U
noatomy B Linux ye CEroaHs MoXHo mpef-
CTaBUTb, KaKk BO3MOXHO OyayT BbIFNAZETb
pabo4ne CTONbl MONb30BATENEN OyAYLLEro.
LXF |

1. Caiit npoekTa 3D-Desktop — http://desk3d.sourceforge.net/

2. Caiit npoekTta Metisse -htt

:/finsitu.Iri.fr/~chapuis/metisse

3. Cait npoekTa fsv — http://fsv.sourceforge.net

4. Caiit npoekta TDFSB — http://www.determinate.net/webdata/seg/tdfsh.html

5. buénuoteka Nucleo —

http://insitu.lri.fr/~chapuis/software/metisse/nucleo-0.1-20041216.tar.hz2

6. Caiit Window Manager Icons — http://wm-icons.sourceforge.net/

7. Caiit npoekta ps3 — http://user.tninet.se/~uhu537u/ps3.html
8. Ytunura Glload — http://reality.exsgi.org/eile/misc/glload-0.4.2.tar.gz
9. Caiit FileGityMap — http://thisiselliot.homeip.net

10. Caiit s3d — http://s3d.berlios.de/

11. Caiit True3D*Shell — http://www.sixtyfourbit.org/3dshell.htm
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