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. (41| Ha Hocy BCTynuTeNbHbIe 9K3ameHbl? CnpsaTanHbii nof naptoii KIMK ¢ Linux MoXeT okasaTtbecs Kyaa
nonesHee camoi U3OLLPEHHON Wwnaprankn! Bnpoyem, OH MOXET COCNYXUTb J06PYH0 CNYXOY N NPUHUMAIOLLEN
CTOPOHeE, a TaKXXe BCeM, KOMY npuxoauTcs MHoro cyutatb. Kak? Cnpocute y Tuxona TapHasckoro!
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Maxcuma B HayKe H 06pa3oBaHuK

Cpenv maremariyeckoro M0 AN aHanUTUHECKNX (CUMBOMBHBIX)

BbI4MCNEHIA Hanbonee LMPOKO M3BECTHO KomMMepyeckoe (Maple,
Mathematica); 3T0 04eHb MOLLHbIA WHCTPYMEHT [NS Y4EHOro AN npeno-
[aBaTENs, acmupaHTa WM CTyAEHTA, MO3BOMSOLAA ABTOMATU3NPOBaTh
Hanbonee PYTUHHYIO W TPEBYHOLLYHO MOBBILLIEHHOMO BHUMAHWS 4aCcTb PaboTel,
OMepUPYHOLLIAI NPY 3TOM AHANMTUYECKOIA 3aNMCHIO AHHBIX, T.€. (DaKTNYECKN
MatemMaTieckiMin oopmynamu. Takyko NporpaMmy MOXHO Ha3BaTb Cpeaoit
MPOrpaMMUPOBAHIAS, C TOW PA3HMLEN, YTO B KA4ECTBE 3NEMEHTOB f3blka
MpOrpaMMIPOBaHNS BbICTYNAIOT MPUBbIYHBIE YENOBEKY MaTemMaTuyeckue
0603Ha4eHNs.

Mporpamma, KoTopas CTana Temoit CTaTbi, PaBoTaeT Ha TEX e MPUHLK-
Max v NPESOCTABASET NOXOKNIA (DYHKLUMOHAN; CaMOe pajuKanbHOe ee 0Tu-
411e — TO, YTO OHA HE SABNSIETCH HU KOMMEDYECKON, HW 3aKPbITOR. [pyrumu
C0BamMu, peyb MAET O CBOGOAHONM nporpamme. Ha camom Aene ucnomnb3o-
BaHue cBoboaHoro M0 6onee ecTeCTBEHHO ANs (DyHAAMEHTanbHOM HayKi,
HEXeNN KOMMEDHECKOr0, TaK Kak MOenb, KOTopas MCMonb3yetcst B CBO-
60aHoM 10 — 370 MOAENb OTKPBITOCTY W 06LLIEAOCTYNHOCTY BCEX HAPABOTOK.
(04eBUaHO, 3TN Xe CBOIACTBA MPUCYLLNA U PE3yNbTaTaM Hay4HOR AesTenb-
HoCTU. Mcnonb3yst Takyl CXOXECTb MOAX0A0B, MOXHO (DaKTU4ecKW pac-
CMATPMBATL PACLUMPEHMS (DYHKLIMOHANA CBOBOAHBIX NPOrpaMm Win 4onosn-
HUTENbHbIE BMGNOTEKM, KOTOPbIE MOTYT CO3AaBaThCs 1S CBOUX HYX[ B
MPOLLECCE HAYHHbIX UCCMIENOBAHMIA, KaK HEOTHEMNEMYH) YaCTb PE3yMbTaToB
TaKUX WCCNEAO0BaHMIA. V1 3TN pesynbratbl MOryT MCMOMb30BATCS 11 PACIpo-
CTPaHATLCH HA YCMOTPEHWE NONb30BATENs 63 OINAAKN HA OrpaHNyEHus,
Hanaraemble nUeH3MsMU rcxoatoro M0. B cny4ae xe kommepyeckoro M0,
KOTOPOE HAXOAUTCS B COOCTBEHHOCTY €r0 NPOU3BOAMUTENS, TaKOr0 Pofa CBO-
60/l 3HAYUTENBHO OrPaHNHEHDI, HAYMHAS OT HEBOMOXKHOCTI CBOBOAHO (M
3aKOHHO) nepefiaBaTb camo Takoe 10 BMeCTe ¢ HapaboTkamin 1 BNNOTb [0
BO3MOXHbIX NATEHTHBIX UCKOB OT KOMNaHUM-pa3pabotymka 10 B cny4ae pac-
MPOCTPAHEHNS CAMOLIENbHbIX JONONHUTENbHBIX GUONNOTEK K HEMY.

C Apyroid CTOPOHbI, OCHOBHOE HanpaBlieHue, KPOMe Hay4HbIX paspabo-
TOK, A Takue NporpaMmbl BOCTPEOOBAHbI — 3T0 BbICLIEE 06pa30BaHIE; a
1CIONb30BaHNE ANS Y4eOHbIX HYX/ MMEHHO cBo6oAHOro M0 — 310 peans-
Hast BO3MOXHOCTb 1 NS BY3a, U 151 CTY/JEHTOB 11 NPENOfaBaTeneil MeTh B
CBOEM PacnopshKeHni neranbHble komau Takoro M0 6e3 6ombLumx, 11 aaxke
CKOMb-HMOYAIb CYLLECTBEHHbIX, IEHEXHbIX 3aTpar.

371a CTaThl OTKPbIBAET LMKM, NOCBSLLEHHbIA CBOOOAHON Nporpamme
AHANUTYECKNX BblYMCTEHMA Maxima. 3TuM UMKNOM § MOCTaparoch faTb
BaM Haunbomee NOMHOE BNEYATIEHME O MPOrpaMMe: OH BYIET MOCBALLEH Kak
MPUHLMNAM 1 0CHOBaM paboTsl ¢ Maxima, Tak 11 0M1CaHMI 6oNee LWMPOKKMX
€€ BO3MOXHOCTEI 1 MPAKTUHECKUM NMPUMEDAM.

www.linuxformat.ru

Mapy cnos o nporpamme

Ha fnanHblii MoMeHT Maxima Bbinyckaetcs noa Age nnatchopmsl: Unix-cos-
MECTUMble CUCTeMbI, T.e. Linux n *BSD, 1 MS Windows. 1, koHe4Ho xe, 6yay
BECT peyb 0 Linux-Bepcui.

Cama no cebe Maxima — KOHCONbHas NporpavMma, 1 BCe MaTemMaryeckue
(hOPMYTIbl OTPUCOBBIBAET OObIYHBIMU TEKCTOBBLIMM CUMBONAMKU. B atom ecTb
KaK MuHUMYM [1Ba nntoca. G 0fIHOIA CTOPOHBI, camy Maxima MOXHO UCMonb30-
BaTb KaK 9/1p0, HaCTPaBas MoBEPX Hee rpachnyeckite MHTepdeich! Ha noboi
BKYC. VX Ha CErofHsILIHMA [ieHb CYLLECTBYET HEMANO; B 3TOT Pa3 1 OCTAHOB-
TKCb Ha [IBYX CaMbIX MOMYNSIPHbIX (CM. BPE3ky) — 1 Hanbomnee HarnaaHbIx v
YA06HbIX B PaboTe, @ 06 OCTaNbHbIX MOFOBOPUM B CIIEAYIOLLAX BbIMYCKaX; OHM
TOXE NO-CBOEMY WHTEPECHI, XOTA 60NIEe CrIeUMtN4HbI.

C [pyroii CTOPOHbI, Cama no cebe, 6e3 Kakux-nmbo MHTEPEENCHbIX Haf-
cTpoek, Maxima HeTpeboBaTeNbHa K Xenesy v MOXET paboTaTh Ha Takux
KOMbHOTEPAX, KOTOPbIE CEYAC M 33 KOMMBIOTEPLI YXKE HUKTO HE CHUTAET (310
MOXET 0Ka3aTbCsl aKTyarnbHbIM, K MPUMEpY, AN By3a WK HayyHoi nabopa-
TOPUN, Y KOTOPbIX JEHEr Ha OGHOBNEHIE Mapka MALLH CKOPEE BCErO HeT, a
noTpebHOCTb B M0 ANS CUMBOMBHBIX BLIMUCIEHMI BOSHIKHYTH MOXET).

meHa yHKLNIA 1 nepemeHHbIX B Makcume YyBCTBUTENbHbI K PErucTpy,
TO €CTb NPOMCHbIE U CTPOYHbIE BYKBBI B HUX pa3nnyaroTcs. A0 He OyaeT B
HOBUHKY IO6OMY, KTO Yxxe Men Aeno ¢ POSIX-CoBMECTUMBIMY crcTEMaMu
W C TaKAMU 13bIKaMK MPOrpaMMUPOBaHKS, Kak, ckaxem, G unn Perl. Yio6Ho
370 U C TOYKM 3PEHNS MATEMATIKE, ALNSt KOTOPOTO TOXE MPUBBIYHO, YTO 3arfas-
HbIMW 11 CTPOYHBIMIA BYKBaMU MOTYT 0003HA4ATHCSA Pa3Hble OGBEKTHI (Hampu-
MEp, MHOXECTBA 11 MX 3NEMEHTbI, COOTBETCTBEHHO).

[Ins T0ro, 4T00bI HAa4aTb paboTatb C NPOrPaMMOiL, Bam NOHAAOBUTCS
nakeT Maxima; ecnin B CTaHZAPTHbIX PENO3UTAPUAX BALLErO AMCTPUOYTMBA
€r0 He OKXETCS, TO B3STb €r0 MOXHO Ha CaifTe NPOEKTa, afpec KoToporo
MPYBEJEH BO BPE3KE.

[MprHUMNBI PABOTHI C NPOrPAMMON HE 3aBUCAT OT TOO, KaKOW UHTEPCDENC
K Heil Bbl BbIOEPETE, NO3TOMY 5 NOCTAPACh MAKCUMANBHO a6CTParnpoBaTLCs
0T KOHKPETHOrO MHTEPeiica, OrpaHnymBasich Nnlib HEOONbLIMMIA KOMMEHTA-
pUSIMIA B TeX CNy4asx, KOrfia OHI BeayT Ce6st Mo-pasHomy.

Ha faHHblii MOMEHT MocnegHsst Bepcust MporpaMmbl — 5.9.3, UMEHHO
0 Heii 5 1 Bydy rOBOPUTH; €CNM B BALLEM AWCTPUBYTIBE MOKA NPUCYTCTBYET
bonee cTapas BEpCHs, Bbl B MPUHLIAME MOXETE MCMOMb30BATh E€: U aKTyasbHast
eLLe HECKOMbKO MecsLeB Hasan 5.9.2, 1 BbIlLEALIAA B KOHLIE NPOLLTIONO roAa
5.9.1 He MEKOT C HbIHELUHEN NPUHLMNNANBHBIX PA3ANHIAN.

lipuctynaem K paéore

Mocne 3anycka Maxima-ceccuu Mbl BUAUM nepeg co60ii Takue CTPOKIA:
Maxima restarted.

(%i1)




Mepsast — 370 COOOLLEHIE O TOM, YTO AP0 MakCUMbI TONBKO YTO 3anyc-
TUNOCH (BMECTO Hee, B 3aBUCIMOCTY OT BEPCIM U KOHKPETHOI COOPKIA, MOXET
BbIBOAWTLCS KpaTKas MHGOpMaLVs 0 Nporpamme); BTopas — NpurmaLleHie
K BBOAY NEPBOA KOMaHAbl. KomaHaa B Makcume — 310 nto6ast KOMOUHALMs
MaTeMaTu4ecknX BbIDAKEHWI 11 BCTPOEHHbIX (DYHKLWIA, 3aBeplUeHHas, B
MPOCTEMLLIEM Cyyae, TO4KOA ¢ 3ansToiA. Mocne BBOAA KOMaHbl U HaXaTus
«Enter» Maxima BbiBefieT pe3ynbrar 11 6yaeT 0Xuaatb CReayoLLei KOMaHab!:

‘Maxima restarted
(6410 (1/2+ 13+ 1/0/(1/5+1/6+1/8)

13
a9

[Ins apuchmeTiyeckux [ENCTBUA UCNONb3YHOTCH TPAAULIMOHHbIE 0603-
HaueHUs: —, +, *, /; ** wm N anq Bo3BeAeHNs B CTeneHb, sqr() ana keas-
PATHOr0 KOPHSI.

[anee 5 4acto 6yny nonb3oBaThCs ANS HArMSAHOCTA YMOMSHYTBIM BO
BPE3Ke MaTeMaTu4eckiM PeXxMMoM BBOAA pefaktopa /eXmacs. K npumepy,
MPUBELEHHIA BbILLE KOZ BbITNAAEN Obl TaK:

1,1,1

(1) 2737,
5TsT3
130

ECnv ns Kakux-To 0603Ha eHui GYeT HEOUEBINHO, KaK 3amucarb WX B
CTPOKY, 5 GYIly MOSICHATH 3T MO X0y U3NOXEHNS.

Kak BuauTe, kaxaas s4eiika IMeeT CBOK METKY; 3Ta MeTKa — 3aKNt4eH-
HOE B CKOOKY UMst ek, S14elikv BBOZA UMEHYHOTCS Kak Yol ¢ HOMEpOM (i
0T input — BBOAL), A4€iKIN BbIBOAA — KaK %0 C COOTBETCTBYIOLMM HOMEPOM
(0 ot output — BbiBOA). GO 3HaKA % HAYMHAKOTCS BCE BCTPOEHHbIE CNYXEO-
HbIE IMEHa: 4TObI, C OAHOIA CTOPOHBI CAENaTh X JOCTATOYHO KOPOTKMMM 1
YH0GHBIMI B MCMONIb30BAHUM, @ C [PYTON — M30EXaTb BOMOXHbIX Hakfa-
J0K C NO0JIb30BATENBCKUMM IMEHAMU, KOTOPbIE TOXE 4acTo YOOOHO Aenatb
KopoTkumu. bnarogapst Takomy eauHO06pa3nio BaM He MpUAETCs 3anomu-
HaTb, KaK 4acTo ObIBAET B JPYrUX CUCTEMAX, KaKUE W13 TakuX KOPOTKMX 1
YOOGHbIX UMEH 3apE3ePBMPOBaHbI NPOrPAMMON, @ Kakue Bbl MOXKETE 1CMOMb-
30BaTb A9 CBOUX HyXA. K npumepy, BHYTPEHHUMI nMeHaMn %e 11 Yopi
0003Ha4eHb! 00LEM3BECTHBIE MATEMATIHECKE NOCTOAHHBIE; @ Yepe3 %E C
HOMEPOM 0003HA4atOTCA KOHCTAHTbI, UCMONb3YEMbIE MPU UHTErPUPOBAHNIA,
LNst KOTOPbIX UCMOb30BAHINE OYKBbI «C» TPAANLMOHHO B MATEMATHKE.

Mpu BBOZE Mbl MOXEM 06paLLaTbCs K M060I 13 NpeablayLIMX SHeeK
1o ee VMEHW, NOACTaBNAS €ro B Niobble BbIpaxeHns. Kpome Toro nocnes-
HAR fYelika BbIBOJA 0003HA4aeTcsl Yepe3 %, a MOCMedHss s4eitka BBO-
[a— 4epe3 _. IT0 N03BONSAET 06pALLATLCS K NOCNESHEMY PE3YNbTaTy, He
OTBIEKASACH Ha TO, KAKOB €ro HOMEP.

(%i2) % %;

(%02) 3

3nech %+47/59 — 10 Xe camoe, 4T0 %01+47/59.
BbiBog pe3ynbTara BbIMUCIIEHNS HE BCET/IA HYXEH Ha 3KpaHe; ero MoX-
HO 3aryLINTh, 3aBEPLUMB KOMAH/Y CUMBONOM $ BMECTO ;. 3armylLeHHblil

FPAGUYECKUE UHTEP®ENCHI K MAKCUME

C TOYKM 3peHNs O3HAKOMMEHWs ¢ camoil Maxima HamGonbLUMiA HTepec
NPeACTaBNAOT ABa MHTEpCeiica.

MepBbIit — 3T0 0TAEMbHAA CAMOCTOATENbHAA rpadhuyeckas nporpaMmma no
umenn wxMaxima (puc. 1). OHa, kak n cama Maxima, nomumo Linux/*BSD
cyuiecTsyet ewe u B Bepcun ans MS Windows. B wxMaxima Bbl BBOAUTE
popmynbl B TEKCTOBOM Bife, @ BbIBOA MakcuMbl 0TO6paxaetcs rpaduyec-
KU, NMPUBbIYHBIMI MaTeMaTMyeckumu cumsonami. Kpome Toro, 60bLLOi
yNop 34ecb CAENaH Ha ya06CTBO BBOAA: KOMAHAHAA CTPOKA OTAeNeHa 0T OKHa
BBO/A-BbIBOAA, @ JOMOMHUTENbHbIE KHOMKW 1 CUCTEMA MEHI0 MO3BONSHOT
BBOANUTL KOMaHbI He TOMbKO B TEKCTOBOM, HO M B ANaNOrOBOM pexume. Tak
Ha3blBaeMOe «aBTOAOMONHEHNE» B KOMAHGHONW CTPOKE Ha Camom fJene C
TaK0BbIM MMEET NNLLb TO CXOACTBO, YTO BbI3bIBAETCA KNasuLLen «Tab». Beger
e OHO Ce6f, K COXaneHWto, BCEro NULb Kak yMHas UCTOPUS KOMaHE, T.e.
BbI3bIBAET Ty KOMaHAY 113 Y>Ke BBEAEHHDIX B 3TOW CECCUN, KOTOPAs HaYMHAET-
sl C 33flaHHbIX B KOMaHAHON CTPOKE CUMBOJIOB, HO HE [JONOMHSAET 40 UMeH
KOMaHJ 1 Ux napameTpoB. Takum 06pa3om, aTOT UHTepdIeiic Hanbonee yao-
6eH B TOM CNy4ae, KOrAa Bam HY)XXHO MHOTO BbIYUCASATb 11 BUAETb PE3ynbTaTbl
Ha 3KpaHe; W eLle, BO3MOXHO, B TOM Cily4ae, €CNv Bbl HE 04eHb NHO6UTE
BBOANTb BCE KOMaHLb! C Knasuarypbl. Kpome Toro, wxMaxima npegoctasns-
€T YA06HbIA MHTepMeNnc K LOKYMEHTauM No CUCTEME; XOTS, TaK Kak AOKY-
MeHTauns nocrasnsetcs B chopmare html, BMECTO 3TOro MOXHO MCNONb30-
BaTb 06bI4HbIA 6pay3ep.

fle Edt Macma Eguations Mgebra Cocubes Sirplfy Blottrg Numeric Heb

BTOpOii AOCTAaTO4HO MHTEPECHBLIN UHTepdieic K Maxima — 3T0 AONONHM-
TesbHbIi PEXUM B pefakTope TeXmacs. XoTa 3T0T peAakTop UMeeT obLiee
VCTOPUYECKOE MPOLLOE C LUMPOKO W3BECTHbIM Emacs, 4T0 ABCTBYET U3
Ha3BaHWs, HO MPaKTUYECKOro CXOACTBA MeXAy HUMU Mano. TeXmacs paspa-
6aTbiBaeTCA ANS BU3YaNbHOTO PedakTMPOBAHWNA TEKCTOB Hay4HOM TeMaTUKM,
npn KOTOPOM Bbl BUANUTE HA 3KPaHEe PEAAKTMPYEMbIA TEKCT NPaKTUYecKu B
TOM )Xe BUAE, B KOTOPOM OH OYAeT pacneyataH. B 4acTHOCTM, OH MMEeT Tak
Ha3blBaeMblil MaTEMATM4YECKMIA PEXIM BBOAA, 04eHb YA0OHbIA Ans paboTbl ¢
CaMbIMU Pa3HO06PA3HbIMU (DOPMYNami, 1 yMEET UMNOPTUPOBATL/3KCMOPTH-
posatb TekcT B LaTeX n XML/HTML. imeHHO BO3MOXHOCTAMM N0 paboTe ¢
thopmynamu nonb3yetcs Maxima, Bbi3BaHHas U3 TeXmacs'a. dakTuyecku,
thopmy”nbl 0TO6PaXAIOTCA B NPUBLIYHON MATEMATUHECKON HOTaLUWW, HO Npu
3TOM X MOXHO PeAaKTMpOBaTb 1 KOMWUPOBATh B [pyrie JOKYMEHTbI HANoA0-
61ne 06bIKHOBEHHOrO TekcTa. Maxima-ceccuss BbI3bIBAeTCA W3 MEHIO:
«BcTaButb—>Ceccuns—>Maxima», npu 3TOM MOABASETCA AOMOMHUTENbHOE
MEHI0 ¢ KomMaHaamu Makcumbl. Mocne 3anycka Cecciit MOXHO YKe BHYTpU
Hee NepeiiTin B MaTeMaT4ecKmii PeXxim BBOAA (MEHI0 PEXMMOB BBOJA BbI3bl-
BAETCA NEPBOIA KHOMKOW Ha NaHen BBOAA) 11 NpW BBOJE TAKXKe UCMONb30BaTh
3M1EMEHTbl MaTeMaTUyeckol HoTaumu (puc. 2). JT0T uHTepcpeic GyneT
Hanbonee yao6eH Tem, KTO XO4ET NCMOMb30BaTb PE3YNbTaThl BbIYMCIEHMIA B
CBOWX TEKCTAX M NKOOUT pefakTpoBaTh UX B BU3YaNbHOM PeXUME.
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wxMaxing ©.6.5 http://wxnaxina.sourceforge.net
Maxima §.0.3 https//maxina,sourcetorge.nat

Using Lisp GNU Common Lisp (GCL) GCL 2.6.7 (axa GlL)

D15Eributed uncer the GHU Public License. 56¢ the file COPYING.
Dedicated To the menory of Willism Schelter
This 1s & developsent werslon of Maxisa. The function bug reparti)

provides bug reporting information
I541) matrix([1,1/2,1/3], [a,872,80, [x,1,x°2/2[ 01

| =
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Welcome 1o wxMaxrna Raacy for utss mput

s
Maxima 5.9.3 http://saxims.sourceforge.noet

Ueing Ligp GNU Common Lisp (GCL) GCL 2.6.7 (aka GCL)

Distributed under the GNU Public License. See the file COPYING.
Dedicated to the memory of William Schelter.

This is a development wersiom of Maxima. The function bug report{)
provides btug reporting infermaticnm.
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PucyHok 1. wxMaxima.

PucyHok 2.Maxima-ceccus B pegaktope 7eXmacs.

www.linuxformat.ru
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XWBAS MATEMATUKA

0 CyLecTBOBaHNM TaK Ha3blBaeMblX «XuBbIx CD-ancTpubytneos» (LiveCD)
Linux, cnoco6HbIx 3arpyxarbcs M paboTatb NPIMO C KOMNAKT-ANCKA, CrblLUa-
7N B Halle Bpems noyTh Bce. OMH M3 cambiX MOMYNAPHbIX Cpeau 3Toii 6pa-
TN — BUCcTPNGYTUB Knoppix, 0CHOBaHHbIA Ha Debian, — B 0c060M NpeAcTaB-
NIeHN TOXeE, A AYMAl0, He HYXAAeTcs. A BOT CPeay Cneuuani3upoBaHHbIX
LiveCD-aucTpn6yTMBOB, 0CHOBAHHbIX YX€ Ha Knoppix'e (KOTOPbIX NocneaHee
BpeMS TOXe, NPU3HATLCS, PasBesoCb HeMano) MHe nonancs OANH 04eHb
MHTEPECHBIA 3K3EMNAAP, Y3HATb O KOTOPOM MOXHO pa3Be YTO CAyyaitHo. A
LMCTPMOYTUB 3TOT AENCTBUTENbHO WHTEPECEH, MOTOMY Kak MpefocTasnseT
BO3MOXHOCTb MO3HAKOMUTBCS «XKIMBbEM>», 6€3 YCTaHOBKM, C MHOrO4MCIEH-
HbIMM 1 Pa3HO06PA3HbIMM NPOrpaMMamm BECbMa NOME3HOTO U B TO XKe BPems
He CIIULLIKOM LUNPOKO U3BECTHOTO NPOUNA — KOMMbIOTEPHON MaTeMaTKoW.
Ha3biBaeTcs OH — COOTBETCTBEHHO CBOEIA Npodheccun — Knoppix-math.
OcHOBaH 3TOT AMCTPMOYTWB, €CAM TFOBOPUTb TOYHO, HE Ha CamoM
Knoppix’e, a Ha Knoppix-ja, T.e. ero siNoHcKom BapumaHTe. He 60/Tech, ANOH-
CKMiA A3bIK Y4NTb HE NPUAETCS — AHIMIMACKIIA BapnaHT WHTepdhenca Takxe
NPUCYTCTBYET (XOTA HE MCKMHOYEHO, YTO UMEHHO MPOUCXOXAEHWNE BMHOW
Manow nonynspHocT aucTpubyTusa B Espone).
Camylo CBEXYI0 Ha [jaHHblil MOMEHT aHrN0A3bI4HY0 MH(OPMALMIO O
ZMCTPUBYTMBE MOXHO HaiiTi MO 3TOMY aApecy:
http://geom.math.metro-u.ac.jp/wiki/index.shp?KNOPPIX/Math/English
B yactHocTu, B pasgene Download ecTb cCbINKW HA NATb 3epkan,
cofepxalumx 06pasbl KOMNAKT-AUCKOB. Ka4aTb COBETYID MOCAEAHION
ANOHCKYI0 BEPCUIO — aHINNACKAs y)Ke NOPAAKOM yCTapena, a aHrnossbiy-
HbIA UHTEPAENC, KaK A YXKe roBOpwWA, U B SNOHCKOW NpucyTcTByeT. [ns
TOro, 4T06bl ero BbIGPATh, BCEr0 NULLIbL HAL0 BBECTW NpK 3arpy3ke knoppix
lang=en unu, 4T06bl NONY4UTH B CMNCKE JOCTYMHbIX PACKNALOK KNaBnaty-
pbl pycckyto, knoppix lang=ru (uHTepdeiic npu 3ToM TaKxe 6yAeT aHrmmii-
ckuit). MocneaHas Bepcus BbiNyLUeHa B (hespane 3T0ro roga 1 0CHoBaHa
Ha Knoppix 4.0.2. TpAaMble CCbINKA HA 06pa3 AMCKA W ero KOHTPOMbHYO
CyMMY Ha OZHOM M3 3epKan:

Pe3ynbTar Npu 3TOM BCE PABHO BbIMUCTISIETCS; KaK BUAUTE, B 3TOM NpUMepe
A4eitki %01 1 %02 J0CTYMHbI, XOTS 11 HE MOKa3aHb! (k f4elike %02 06pa-
LLieHNE WAET Yepe3 cuMBON %, CMbICT KOTOPOr0 PacluMpOBaH BbILLE):

(%2i1) v2+3%
(%i2) 22+ 1%
(%i3) % — %ol;

(%03) V2 -2

Kaxayto cnepylowlyo KOMaHay He 06s13aTeNbHO NUcaTb C HOBOIA
CTPOKM; €CNK BBECTU HECKONBKO KOMaH/ B OfIHY CTPOYKY, KX A0/ N3 HX
BCE PaBHO OyaeT COOTBETCTBOBATL CBOE MMS siueiiku. K npumepy, 3aech B
CTPOKe nocne MeTkn %i1 BeeaeHbl f4eitkin 0T %il 10 %id; B aueiike %i3
nenonb3yotes %il 1 %i2 (0603HaYeHHas Kak _ — npeablayLLni BBOA):

(%i1) asin % $acos % %114+ ; %ol + %;
(%02) 5
(%03) 5
(%%ot) 2T

B wxMaxima v TeXmacs nocneaHio0 Wnn eNuHCTBEHHYI0 KOMaHay B
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[uck copepxut 6onee TpUaLaTK Matemartyeckux nporpamm, cpean
KOTOPbIX Takue u3BecTHble, kak Maxima, GNUplot, Octave, Yorick, GNU R,
TeXmacs. Kpome TOro, npucyTCTBYIOT 1 S3bIKI NporpaMmmupoBaxus Python,
Ruby n Tcl/tk; n, koHe4HO xe, TeX.

Momumo MO maremaTnyeckoro npodouns, ecTb Ha AUCKE U Nporpam-
Mbl 06Lero HazHadvenus: OpenOffice.org, Kate n KWrite; xpdf, Kuickshow n
ImageMagic; Mozilla Firefox n Konqueror. T.e. Bce Ans NONHOLEHHOr0 pabo-
yero mecta. 1 Bce aT0 MoXeT paboTaTb B 06pamieHum nio6oro U3 Tpagnuum-
OHHoiA yxxe ansi Knoppix’a Tpoiiku: KDE, lcelWM w Fluxbox.

B03M0XHO, Bbl 3aX0TUTE BOCMOMb30BATLCA 3TUM LiveCD, 4T06bI NO3HA-
KOMUTBLCA C NPOrpPamMMOil CUMBOSIbHBIX Bbl4NCAEHMIA Maxima, unkn cTaTei
0 KOTOPOI HA4MHAETCSA B 3TOM HOMEpE, U KaKUM-IN60 rpadu4eckum UHTep-
(hercom K Hel — MHOTMe N3 HUX TOXE JOCTYMHbI HA AUCKe.

0 Tox
Puby Pesasrgemts Beasars Cooes Mados Soomer Joywest Hus Hom Hoerpywesns Oosses
ODAWSeAX ABRRLRAR@ O4 002D

ERIZ @% insm 7

Maxisa restarted,

plot3arsbnlg) 7, — 3,2 ar.3)
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Knoppix-math: TeKCTOBbIA peaakTop TeXmacs ¢

3anyLeHHol B HeM ceccueil Maxima, nporpamma
ana paboTbl ¢ rpathuyeckumMu NPpUMMUTUBAMY kSEg
1 Gnuplot, oTo6paxarowuit TpeXMepHbIiA rpacuk.

CTPOKE MOXHO HE CHabXaTb 3aBEPLUAMLLNM CUMBOIOM — 3T0 CPAOOTAET Tak
e, KaK ecn Gbl OHa 6bINa 3aBEpLUEHa ; , T.6. BbIBOA 3arNylLeH He byaer. B
JanbHeiLwLnX npumepax s 4acto byay onyckaTb 3 . ECrn Bbl BbIGepeTe Apyroii
HTEp(heiic, He 3a0biBailTe ee 406aBNsTh.

ToMIMO MCMONb30BAHNS UMEH SHEEK, Mbl, ECTECTBEHHO, MOXEM 11 CamiA
[aBaTb MMeHa Mo0bIM BbIPXEHNAM. T10-ApyroMy MOXHO CKa3aTb, 4YTO Mbl
MPUCBANBAEM 3HAYEHINSt MEPEMEHHBIM, C TOW PA3HWLIER, 4TO B BUE 3HAYe-
HISI Takoil NEPeMEHHON MOXET BbICTynaTh Mto60e MaTemaTiiYeckoe Bbipa-
XeHue. [lenaetcs a0 ¢ NOMOLLbIO ABOET04MS — 3HaK PaBEHCTBA OCTABEH
YPaBHEHMSIM, KOTOPbIE, Y4IUTbIBAS OBLLI MATEMATUHECKII KOHTEKCT 3anuch,
MpOLLEe U NPUBbIYHEE TaK YWTAKOTCS. U K TOMY Xe, Tak Kak OCHOBHON KOHeK
MaKCUMbl — CUMBOMbHAS 3aNNCh W aHANUTUHECKIE BbIYUCTIEHIS, YDaBHEHIAS
J0CTAT04HO 4aCTO UCNONb3YHOTCS. Hanpumep:

(%i1) equation:z®—x =0%
(%1i2) solve(equation)

(%02) [r= l,z=1,z=0]

B KaKoM-TO CMbICTIE JBOBTOYME [aXe HArNSIHEE B TAKOM KOHTEKCTE, YeM
3HaK PaBeHCTBA: 3T0 MOXHO MOHUMATb TaK, YTO Mbl 33/a6M HEKOE 0003Haue-
HYe, a 3aTeM 4Yepe3 JBOETOHME PACLIM(DPOBLIBAEM, YTO UMEHHO OHO 0603Ha-
4aer. T10CT1e TOr0, KaK BbIDAXKEHIE NOMMEHOBAHO, Mbl B 10601 MOMEHT MOXEM
BbI3BATb €0 N0 MEHN:

(%13) diff(equation, z)

(%o03) 322 —-1=0



Jlio60oe UMt MOXHO O4UCTUTL OT NPUCBOEHHOMO €My BBIDKEHNS (DyH-
kupeir Kill(), n 0cB060AMTL 3aHUMAEMYHO 3TAM BbIDXEHWEM NamsTs. [ng
3T0r0 Hy)XHo npocTo Haopats kill(name), roe name — UMA YHUHTOXAEMOMO
BbIDKEHNS; MPUHEM 3TO MOXET ObiTb KaK UMSI, Ha3HA4YEHHOE BaMM, TaK 1
10627 A4eiika BBOAA W BBIBOAA. TOYHO TaK e MOXHO 04MCTITL PA3OM BCH
namsiTb 1 0cBo6oawTL Bee UmeHa, Beeas Kill(all). B atom cnyyae oumcTstes
B TOM YuCNe 11 BCE 4eiiKI1 BBOAA-BbIBOAA, 11 VX HYMEPaLNs ONsiTb HAYHETCS
C eauHNLbI. B fanbHeiLem, eciv no KOHTEKCTY OyneT UMETbCA B BUAY NOTI-
4YECKOe NPOAOKEHVE NPesblayLLX CTPOK BBOAA-BbIBOAA, 1 Oyay NPOAOMKATh
HyMepaLyio (3TM NPUEMOM 51 Y)Ke BOCTIONb30BANCA BbILLE). KOraa e HoBblil
«CEaHC» OY[IET HIKAK HE CBA3aH C NPEabIAYLMM, Oyay HA4MHaTb HyMEpALo
3aHOBO; 3T0 OyAET KOCBEHHbIM YKasaHiem caenatb «Kill(all)», ecnv Bbi byne-
Te Habupatb npumepsl B Maxima, TaK Kak uMeHa nepeMeHHbIX 1 S4eeK B Takix
«CBaHCAX>» MOryT NOBTOPSATLCS.

[locTyn K JoKymeHTauun MaKkcumbl

B npumepax Bbile Mbl BOCNONb30BANUCH ABYMS BCTPOEHHBIMI (DyHKUMS-
M. Kak HeTpyaHo 0rafathes U3 KOHTEKCTa, solve — 310 (hyHKUWS peLue-
Hust ypasHeHus, a diff — dyHkuws auddepeHumpoBanis. MpakTyecku
BeCb (yHKUMOHan Maxima peanu3oBaH Yepe3 Takue BCTPOEHHblE (yHK-
. OyHKUMA B Maxima MOXET UMeTb NEPeMeHHOE YMCNO apryMeHTOB.
Hanpumep, dyHKLus solve, KOTOpyto Mbl UCTIONb30BANM C OfiHUM apryMeH-
TOM, YalLle BbI3bIBAETCS C IBYMS aprymeHTami. MepBbili 3ajjaeT ypaBHeHue
NN YHKUMIO, Ybln KOPHU HAZO HaiiTyi; BTOPOW — NepeMeHHYI0, 0THOCUTENb-
HO KOTOPOI HY)XHO PeLLaTh ypasHeHue:

(%i1) %—I—aw=a2$
(%12) solve(%, a)
2
(%02) a:'r——l_l,a,:O
T
(%13) solve(%il, z)
N /24
(%03) | z=— a —24—a’$: a —24+a,

Ecnn dhopmyna, 3anarowiast peliaemoe YpasHEHe, COAEPXMUT TONbKO
OAWH CUMBON, KaK B MpedbIayLLEM MPUMEpE, TO BTOPOA apryMeHT MOXHO
ONyCTWUTb, TaK KaK BbIGOP, OTHOCUTENBHO Hero HyHO peLIaTb ypaBHEHWe, Bee
PaBHO O[IHO3HAYEH.

Bropas (yHKUMS 13 HaLwnx HoBbIX 3HaKoMbIX — diff — Takke Moxet npu-
HIMATb OZVH apryMeHT; B 3TOM CMy4ae OHa HaxoauT AucdepeHuman 3anax-
HOTO BbIPAXEHNS:

(%i1) diﬁ"(:c Y+ %)

(Gho1) 2+ ) del(y) + (- ) del()
Yepes del(x) v del(y) 3aecb 0603Ha4eHbl A depeHLmMans cooTeeT-
CTBYHOLLX CYMBOIOB.

[N Kaxaoii BCTPOEHHOM (YHKUMN €CTb OMMCaHUE B JOKYMEHTALWMM MO
Maxima. OHo COLEPXIT CBELEHNS O TOM, Kakne apryMeHTbI 1 B KakuX BapuaH-
Tax NPUHUMAET (OYHKLIAR, @ TAKXKE OM1CaHNe ee IEICTBIS B PasHbIX Cy4asx
11 KOHKPETHbIE NPUMEPbI NPUMEHeHNs. Ho, KOHE4HO, UCKATb OM1CaHIE KX 0N
HYXHOI (OyHKUWMK B html-g0KymeHTaumn i info-cTpaHuuax He Beerga ynoo-
Ho, Tem B0ofee, YTO HyXHa 3Ta MH(OPMALYS, KaK NPaBmo, NPSIMO B MPOLIECCE
pabotbl. [Moatomy B Maxima ectb cneunanbHan chyHkums — describe(), —
KOTOpast BblfAeT MH(OPMALMIO U3 JOKYMEHTAUMN N0 KOHKDETHBIM CIIOBaM.
bBonee Toro, cneuansbHo Ans yno6eTBa NONY4eHINs CNPaBO4HON MHAOPMaLK

YYEBHUK Maxima

4YTO TAKOE CUMBOJIbHbIE BbIYUCIIEHUA

TaK KaK B aTOM LWKe CTaTei peyb NowheT 0 marema-
TMYECKOI nporpamMme iR CUMBOMbHbIX BbIYUCTEHNIA,
[N Ha4ana napy cnoB 0 TOM, 4TO U3 ce6s npeacTaBNs-
10T 3T CaMble CUMBOMbHbIE WK, KaK WX eLLe Ha3blBa-
10T, aHANUTUYECKINE BbIYUCNEHNS, B OTANYNE OT 4uC-
NEHHbIX pac4eToB. KoMnblOTEpPbI, KaK M3BECTHO, One-
PUPYIOT € Yncnamu (LienbiMu 1 C NNaBatoLLei 3anaTon).
K npumepy, peLueHns ypaBHeHnst MOXHO NOAY4NTb Kak
-0.41421356 n 2.41421356, a 3x=1 — Kak 0.33333333.
A Befib X0TeN0Ch 6bl YBUAETL HE NPUOAVIKEHHYIO Lnd)-
POBYI0 3anMCb, a TOYHYKO BEAMYUHY, T.e. B MEPBOM
cny4ae 1 Bo BTOPOM. C 3TOro NpocTeiLLero npumepa u
HaYMHAETCA pas3HNLA MeXAy YUCIEHHBIMU 1 CUMBOMb-

HbIMI BblYUCneHnamMn. Ho kpome 3Toro, ecTb eLe
3a[ja41, KOTOPbIE BOOOLLE HEBO3MOXHO PELINTb YUC-
NEHHO. Hanpumep, napameTpuyeckue ypaBHeHus, rae B
BUAE PELUEHNS HYXXHO BbIPa3UTb HEU3BECTHOE Yepes
napameTp; UNN HaxoX[eHue NpOn3BOAHONA OT (yHK-
UMKM; fa NpakTU4ecku N6yl AOCTATO4HO 06LLYH
3a/ja4y MOXHO PELIUTb TOMbKO B CUMBOMbHOM BUE.
MoaToMy HeyauBMTENbHO, 4TO M ANS TaKOro Knacca
3aa4y NOSABUANCH KOMMbKOTEPHbIE NPOrPaMMbl, ONepu-
pyloLme yxe He TOMbKO YMCnami, a NoyTH MoGbiIMK
MaTemMaTu4ecKMMin 06beKTamin, 0T BEKTOPOB A0 TEH30-
poB, OT (DYHKUMA A0 MHTErpo-AutdepeHLmnanbHbIX
YPaBHEHWA W T.4.

CYLLECTBYET COKPALLEHHAS BEPCUS BbI30BA 3TOA (HyHKUMA: ? name BMECTO
describe(name). 3ecb ? — 310 1M ONEPATOPA, M APTYMEHT HYXHO OT/e-
N9Tb OT HEro NPoGeoM (BbIpXEHNE ?name 1Cnonb3yeTcs Ans Bbi30Ba PyH-
kuym Lisp ¢ umeHem name). OyHkuna deseribe v oneparop ? BblaoT cnu-
COK TeX Pa3ienoB NOMOLLY 11 MeH (DYHKLAY, KOTOpblE COAEPXAT 3afjaHHbIi
TEKCT, M0CAE YEro NPeAnaratoT BBECTU HOMEP TOr0 Pa3fiena Ui om1caxis Toil

hyHKLN, KOTOPbIE BbI XOTUTE MOCMOTPETb:
(%#iB) Tdiff

(maxima.info)Differentiation.
Definitions for Differentiation.
Differential Equations.

covdiff :Definitions for itensor.
diff <1>

W0~ M W = O

: extdiffl :Definitions for itensor.
10: idiff :Definitions for itemsor.

11: liediff :Definitions for itensor.
poisdiff :Definitions for Special Functions.

;Definitions for itensor.
diff :Definitions for Differentiation.
evundiff :Definitions for itensor.

Definitions for Differential Equations.
antidiff :Definitions for Differentiation.

13: ratdiff :Definitions for Polynomials.

14: rediff :Definitions for itensor.
: setdifference

:Definitions for Sets.

16: symmdifference :Definitions for Sets.

17: undiff :Definitions for itensor.

Enter space-separated numbers,

HEMHOI0 UICTOPUK

‘all® or ‘none’: |

>>

McTopus npoekTa, M3BECTHOrO HbIHE MOA WMEHEM
Maxima, Ha4anach elle B KOHUe 60-X rofos B NereH-
napHom MIT (Massachusetts Institute of Technology —
Maccadycetcknit TexHonorndecknit MIHCTMTyT), KOrpa
B pamKax CyLLEeCTBOBABLUEr0 B T€ r0/fjbl 60/IbLIOI0 Npo-
ekTa MAC Hayanacb pa6oTa Haf, nporpamMmmoii CUMBOMb-
HbIX BbIMUCIEHWIA, KOTOpas nony4una ums Macsyma (ot
MAC SYmbolic MAnipulation). Apxutektypa cuctembl
6bia paspa6oTaHa K uosno 1968 r., HenocpeacTBEHHO
nporpaMmMupoBaHine Havyanock B utone 1969. B kavecTse
A3blka ANS pa3paboTku cucTembl 6bin Bbi6paH Lisp,
1 UCTOPMS MOKa3ana, HacKONMbKO 3TO Obln MpaBWib-
Hblii BbIGOP: 13 CYLLECTBYIOLNX B TO BPEMS f3bIKOB
NPOrpaMMMPOBAHNA OH EAMHCTBEHHbIA NPOAOMKaeT
pa3BMBaTLCA M Ceiyac — CMycTA NOYTW NofBeKa nocne
cTapTa npoekTa. puHUMMBI, NONOXEHHbIE B OCHOBY
NpoeKTa, no3fHee OblN 3aUMCTBOBAHbI Haubonee
aKTUBHO Pa3BUBAOLLMMUCSH HbIHE KOMMEPYECKUMM
nporpammamu — Mathematica v Maple; Takum 06pasom,
Macsyma thakTnyecku crana pofjoHa4anbHUKOM BCEro
HanpasfeHns NPorpamMmm CUMBONbHON MaTeEMaTUKK.

EcTecTBeHHO, Macsyma 6bina 3akpbITbiM KOMMepYec-

www.linuxformat.ru

KWM NPOEKTOM; ero (PHaHCMPOBaN rOCYAAPCTBEHHbIE
1 4aCTHbIE OpraHu3aumu, Cpeam KOTopbIX Gbinn BOLIEA-
wee B ucroputo ARPA (Advanced Research Projects
Agency; nomuute ARPAnet— npepfok wHTepHeTa?),
JHepreTnyeckuii u 060poHHbIA [lenaptamenTsl CLUA
(Departments of Energy & Defence, DOE and DOD).
[POEKT aKTMBHO Pa3BKBANCA, @ OPraHM3aumm, KOHTPO-
NUpyIOLLME ero, MeHANUChb He pas, Kak 3To BCerpa
6bIBAET C [ONTOXMBYLLMMI 32KPbITHIMI NpoeKkTamu. B
1982 romy npodbeccop Yunbam Llentep (William
Schelter) Hayan pa3pabarbiBaTb CBOKO BEPCUIO HA OCHO-
BE 3TOr0 e Koda, noa HaseaHwem Maxima. B 1998
ropy Lentepy ynanoch nonysuts o1 DOE npaBa Ha
ny6nukaumto Koga no nuuensnn GPL. NMepBoHa4anbHbIi
npoekT Macsyma npekpatun CBOe CyLUeCTBOBaHUe
B 1999 rogy. Yunbsam LLientep npogomxan 3aHumatbcs
paspabotkoit Maxima BnnoTb 4o cBoeit cmeptn B 2001
rogy. Ho, 4to xapaktepHo ans otkpbitoro M0, npoekt
He ymep BMeCTe CO CBOWUM aBTOPOM W KypaTtopoM.
Cef4ac NpoeKT NpOA0MKaeT aKTMBHO Pa3BUBATLCS, W
y4acTue B HEM SIBMAAETCS NyYLLei BUUTHON KapTO4Koi
AN MaTemMaTkoB ¥ NPOrPaMMMCTOB BCEro MUpa.
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YYEBHUK Maxima

LEHWE NPO

Ecnu y Bac Bo3HMKAM npo6nemsl ¢ 3anyckom Maxima-
ceccuun u3 TeXmacs, 06paTiuTe BHUMaHe Ha To, KTO Y Bac
B CMCTeMe BbICTyNaeT nof umeHem /bin/sh. [eno B Tom,
4TO MHULMANM3AUMA BCEX Pa3HOO6Pa3HbIX CECCUI pea-
nn3osaHa B TeXmacs'e 4yepe3 shell-ckpuntbl, BbI3biBae-
Mble MMEHHO ¢ nomoLubto /bin/sh. /1 B ckpunTe, oTBEYA-
foLLiem 3a ceccuto Maxima, ncnosnbayetcs BO3MOXHOCTb,
KOTOpast He CTaHAAPTU3NPOBaHA Kak 06f13aTenbHas ans
/bin/sh, Ho npucytcTByeT B ero amynauun bash.
Ipyrumn cnosamu, ecnu y Bac /hin/sh asnsetcs He
ccbinkoil Ha /hin/bash, a 4eM-To apyruM, TO UMEHHO 3TO
MOXET MOCAYXMTb MPU4NHONA HEBO3MOXHOCTM OTKPbITh

Maxima-ceccuio (k npumepy, B Debian 1 0CHOBaHHbIX Ha
Hem aucTpubyTusax kpome bash ccobinky /bin/sh Ha
cebst MOXET 3aX0TeTb NOCTaBUTh ele U 6onee nerkui
dash; B 3T0M Crly4ae BOCCTaHOBUTb CTATYC-KBO MOXHO C
nomoysto dpkg-reconfigure dash). Ecnu caenatb /bin/
sh ccbinkoii Ha /bin/bash He npeacTasnseTcs BO3MOX-
HbIM, MOXeTe nonpo6oBatb nomeHsTb #!/bin/sh Ha #!/
bin/bash 8 daine /usr/lib/texmacs/TeXmacs/bin/
maxima_detect. 1 Hanucan 06 atoii npo6neme paspa-
60T4MKaM TeXmacs, HO eLle He MOAY4us HUKAKOA WX
peakuun, Tak 4T0 He MOry noka ckasatb, OYAeT nu
ucnpasneHa aTa HeopaboTka B 6nKanLLMX BEPCUsX.

<<

AQIPECA B

WHTEPHETE

Caiit npoekTa Maxima: htp://

Caiit wxMaxima: hitp://wxmaxima.
sourceforge.net/

Caiit peaaktopa TeXmacs:

http:

Web

'www.texmacs.or
-uHTEpderic k Makcume:

hitp://www.et byu.edu/~koj/
maxima.html
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Korzja Bbl BbiGepeTe pasaen, OyAeT BblAaHo ero COAEPKIMOE:

‘all’ or ‘none*: 7

Enter space-separated numbers,
Info from file /usr/share/info/maxima.info:
-- Function: diff (<expr>, <x_1», <n_1>, ...
-- Function: diff (<expr>, <x>, <n>)
== Function: diff (<expr>», <x»)
-- Function: diff (<expr>)
Returns the derivative or differential of <expr> with respect to
some or all variables in <expr>.

, <x_m», <n_m>»)

‘diff (<expr>, <x>, <n>)' returns the <n>’'th derivative of <expr>
with respect to <z>.

‘diff (<expr>, <x_1>, <n_1>, ..., <x_@>, <n_m>)’ returns the mixed
partial derivative of <expr> with respect to <x_1>, ..., <x_m>,

It is equivalent to ‘diff (... (diff (<expr>, <xm>, <o.m>) ...},
<x_1>, <n_13)7.

‘diff (<expr>, <x>)' returns the first derivative of <expr> with
respect to the variable <x>.

CALHE Fravmesl ) vatrneme tha sakal A ffavantial af favees  chab da

Ecnu oing cnosa, koTopoe Bbl BBE/M nocne ? wiv deseribe, HailagHo
€[VHCTBEHHOE COBMAZEHWE, Ero On1caHne OyLET NokasaHo cpasy.

Kpome cnpaBki, N0 MHOTUM (DyHKUMAM Maxima ecTb NpuMepbl MX
11CNoNb30BaHus. Mpumep MOXHO 3arpy3utb (yHkumelt example(). Bbi3os
370/ (DYHKUWMM O3 apryMeHTa 0T06pA3WT CMIMCOK BCEX UMEH JOCTYMHbIX Npu-
MepOB; BbI30B Bi1a example(name) 3arpy3uT B TeKyLLYHO CECCUIO 11 BbINOM-
HUT yKa3aHHblit aitn npumepa:

(ET)
(£17) wotve (anin Ccomi3eedn e iz} 13,23
"sulve’ is malog arc-ieig functiom o get a solutica,
Sems solutieas vill b leat,

e tim=1
(2430 wripolveit s

£ —1

7]

oy )'- .

T

OcHoBHbIE MPUHLMNDI

To, 410 Makcuma Hanmcaxa Ha Lisp, 4enoBeky, 3HaKOMOMY C 3TUM S3bIKOM,
CTAHOBWTCS NOHSTHO YXE B Havane paboTsl ¢ NporpamMmoii. [1eicTBUTENbHO,
B Makcume 4eTKO NPOCNEXMBABTCS «MCMOBCKAN> NPUHLMN PaboThl C AaH-
HbIMI1, KOTOPbII OKa3bIBAETCS 04eHb KCTaTi B KOHTEKCTE CUMBOSIbHON MaTe-
MATUKW 1 aHANMTUYECKNX BbIYUCAEHNIA. [leno B TOM, 410 B Lisp, N0 60Mb-
LIOMY CYETY, HET Pa3feneHns Ha 0ObEKTbI U JaHHbIE: MMEHA NEPEMERHbIX
11 BLIDKEHUS MOTYT MCNONb30BATLCS NPAKTUHECKM B OAHOM 11 TOM XE KOH-
TekcTe. B Maxima xe 370 CBOICTBO Pa3BUTO ELLE CUNbHEE: (aKTUHECK, Mbl
MOXEM 1CNONb30BaTh /000 CUMBON BHE 3aBWUCUMOCTY OT TOM0, NPUCBOEHO
T eMy KaK0e-TO BbIPAXEHHe. 10 YMON4aHWI0 CUMBOJI, CBA3AHHBIIA C N00bIM
BbIDAKEHVEM, OYNET NPEACTABNSTH 3T0 BLIDDKEHUE; CUMBOJI, HE CBA3AHHbIIA
HI ¢ Yem, ByaeT NpeacTaBNATb Camoro cebs, TPAKTYEMOro ONsTb-TakN Kak
BbIPAXEHUE. [1osicHUM Ha npumepe:

www.linuxformat.ru

(%i1) ab
(%ol) ab

(%i2) a:z+y$bz—yd
(%i4) ab

(hod) (w—y)(y+z)

113 3700 CNEMyer, B YACTHOCTI, 4TO B BbIPAXKEHWE aBTOMATUHECKM MOA-
CTaBNAETCA 3HA4EHNE BXOLALLIEr0 B HETO CIMBOIIA TONbKO B TOM Cy4ae, eCni
370 3Ha4eHue Obino MPUMNCaHO CUMBOTY 1O OMPEAESIEHIS BbIPDKEHNS:

vig) z: Ly L
(%i5) = 2$y‘ 3$
($i7) ecxz—y$
(%1i8) abjac

(%08) (x—y)(y+mx)
(tho9) L12

ECnM HEKOTOPIV CUMBON YXKe MMEET Kak0e-TO 3HaueHue, MOXEM N Mbl
MICMONb30BATb B BLIDKEHUM CaM 3TOT CMBOF, @ HE €ro 3HaueHine? KoHeuHo.
Cpenatb 310 MOXHO C MOMOLLBK) 3HAka anocTpodha — BBEfIEHHbIA Nepen
NtoGbIM CMBOMOM UM BIDXEHIEM, OH NPEIOTBPALLAET €r0 BbIYUCTEHNE:

(%i10) b+y

1

(%010) 3

—ytz+

(%i11) b+ 'y
(%o11) =
(%i12) (b+w)
(%o12) y+b

Pesynbrar BbipaxeHust %i12 6bin Obl aHANOMM4EH U B TOM CIly4ae, eciu
Obl B 11 Yy He UMEN Ha TOT MOMEHT HIKAKIX 3HAYEHMI; TaKiMM 06PasoM, Mbl
MOXEM CMENO 6NI0KMPOBATb BbIMMCIIEHIE CUMBONA, AXe HE 3anOMuHast (Mn
He 3Hast), NPUCBOEHbI W 1M BOOGILLIE KaKINE-TO BbIPAKEHIAS.

To4HO Tak XXe MOXHO NOCTYNUTL C N0BOIA BCTPOEHHON (yHKUMEN, eciin
Mbl XOTUM He BbINOMHUTb €€, a UCTONb30BaTh B CBOEM MATEMAT4ECKOM KOH-
TekcTe. Hanpumep, yxe ynomsHyTast (yHKUMS AnddepeHLIMpOBaHIS MOXET
NPUroANTLC HaM NS 0003HA4eHN NPOU3BOAHON B AU(EPEHLINANBEHOM
YPABHEHIIA; B 3TOM Cly4ae, KOHEYHO, BbIYUCAATH €€ He Hafo:

(%i1) °diff(y,x)—y
, d
(%hol) =YY

Bnarogaps onucaHHbIM 0COGeHHOCTAM paboTa B Makcume, ¢ 0aHON
CTOPOHbI, CTAHOBUTCS BO MHOrOM MOXOXEA Ha TPAAMLMOHHYIO <«Py4Hyt0»
paboTy C Matematyeckumu opmMynami, YTo NpakTUYecKn CBOANT Ha HET
MCUXOMOrv4eckIi 6apbep B Havane paboTbl ¢ nporpam-

Moi. C Zipyroi CTOPOHI, AKE HA 3TOM HaYanb-

HOM 3Tare Bbl (DAKTUHECKN U30ABNEHBI OT | |
Hanbonee PYTUHHON Py4HOV PaboTbl,
BPOAE OTCNEXMBAHNS TEKyLNX 3Ha-

YeHWi CUMBOSOB, 1 MOXETE MOSHO-

CTbH0 COCPEJOTOHUTBCS Ha Camoit

3a/a4e.

KOHE4Ho, BROKMpOBKA BbIHIAC-

TIEHWIA — 3TO HE MHCTBEHHbIIA Cro- >
co6 BMMATb Ha TO, Kak Makcuma —
OyaeT BbI4UCAATL TO UIW MHOE Bblpa- -
KEHME; 3TUM MPOLIECCOM MOXHO Yrpas-

NATb 10BOJbHO r6K0. A

MECSL

Mbl norosopum 06 aTux

neperiaem yxe
1 K NPaKTUYECKUM
- npumepam. »
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BO3MOXHOCTAX NOAPOGHO, a TaKXKe
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