MATLAB

MATLAB (cokpalleHune oT aHrn. «Matrix Laboratory», B pPyCCKOM A3bIKe
npounsHocuTcs kak MaTnab) — naket npyknagHbIX Nporpamm Ans
pelleHna 3agad TeXHUYECKUX BbIYUCNEHUN U OQHOUMEHHbIN A3bIK
nporpamMMmnpoBaHmns, UCNOofb3yeMbl B 3TOM

nakete. MATLAB ncrnonb3ytoT 6onee 1 000 000 NHXEHEPHbIX U
Hay4HbIX pabOTHUKOB, OH paboTaeT Ha DOSbLLUNHCTBE

COBPEMEHHbIX OnepaunoHHbIX CUcTeMax, BKodaga Linux, Mac

OS, Solaris (Ha4ynHasa c Bepcum R2010b

nogaepxka Solaris npekpatleHa) n Microsoft Windows.



icTopua

MATLAB KaK s13blK NporpaMmmMmmpoBaHns bein paspabotaH Knueom Moynepom (aHrn. Cleve
Moler) B KOHUE 1970-X rogoB Korga OH 6bi1 AekaHOM doakyrnbTeTa KOMMbIOTEPHbIX HaYK

B YHuBepcuteTe Hoto-Mekcuko. Llenbto pa3paboTku cnykmna 3agada Aatb CTyOeHTam
drakynsTeTa BO3MOXHOCTb UCMOMNb30BaHNA NMPOrpamMmMHbIX

GmbnuoTek Linpack u EISPACK 6e3 HeobxoamnmocTu nsyyeHns doptpaHa. Bckope HOBbIN
S3blK PacrnpoCTpaHUICAa cpean Apyrux yHMBepcuTeToB U 6bin ¢ 60nbLLIMM MHTEPECOM
BCTPEYEH YYEHBLIMU, paboTarommMmmn B 06nacTtu npuknagHon matematumkn. o cnx nop B
NHTEepHETE MOXHO HanTK Bepcuio 1982 roaga, HanucaHHyto Ha dopTpaHe,
pacnpoOCTPaHAEMYIO C OTKPbITbIM UCXOAHbIM KogoM. HxeHep koH JInTtn (aHrn. John N.
(Jack) Little) nO3HAKOMWUIICS C 3TUM SA3bIKOM BO BpemMmsi Bu3nTa Knnea Moynepa

B CTaHadopackum yHnsepcuteT B 1983 roay. [NoHsAB, YTO HOBbIN A3bIK 0bnagaeT 6onbLnMm
KOMMEpPYECKNM NoTeHUMANom, oH oobeanHmnca ¢ Knneom Moynepom n CTmeom
BaHreptom (aHrn. Steve Bangert). COBMECTHbIMU YCUNUSMU OHM nepenncany MATLAB

Ha C 1 ocHoBanu B 1984 komnaHuto The MathWorks anst gansHenwWwero passutus. 9Tu
nepenncaHHble Ha C 6ubnuoTtekn gonroe BpeMs 6b15in N3BECTHLI Nog MeHem JACKPAC.
[MepBoHa4anbHO MATLAB npeagHasHa4varncs angd npoekTMpoBaHNsa CUCTEM yrpaBreHns
(ocHOBHas crieuyuansbHoCcTb [koHa JInttna), Ho BLICTPO 3aBOEBan NONYNAPHOCTb BO
MHOMMX APYrMX Hay4YHbIX N MHXEHEPHbIX obnacTax. OH Takke LUMPOKO NCMNOoSb30Barcs 1 B
obpasoBaHuK, B YaCTHOCTU, ANsi NpenogaBaHust IMHENHOW anrebpbl N YNCNEHHbIX
METOOB.



A3bik MATLAB

A3bIk MATLAB ABISETCA BbICOKOYPOBHEBbLIM MHTEPNPETUPYEMBIM A3bIKOM
nporpaMmMmnpoOBaHUA, BKITOYAOLWMM OCHOBaHHbIE HA MaTpuLax CTPYKTYpbI
OaHHbIX, LLMPOKNW CNEKTP PYHKLMN, NHTETPUPOBAHHYIO Cpeay pa3paboTkuy,
0OBbEKTHO-OPNEHTNPOBAHHbLIE BO3MOXHOCTU N MHTEPMENCHI K MporpaMmmanm,
HanMcaHHbIM Ha Apyrnx A3blikax NporpaMmmMmnpoBaHus.

[Mporpammel, HanncaHHble HA MATLAB, ObiBatoT ABYX TUNOB — DYHKLINU U
CKpUNTbl. PYHKLUNN UMEIOT BXOAHbIE N BbIXOAHbIE apryMeHThl, a Takke
cobCcTBEHHOE paboyee NPOCTPAHCTBO AS1A XPaHEHUSI NPOMEXYTOYHbIX
pe3ynbTaToB BblYMCIEHNN U NEPEMEHHBLIX. CKpUNTbI XK€ NCMOSb3YIOT obuiee
paboyee NpocTpaHcTBO. Kak CKpUnThl, Tak M OYHKLNW HE KOMIMUIUPYIOTCS B
MaLLUWHHBIW KOO N COXPaHSATCA B BUAE TEKCTOBLIX dpannos. CylecTsyeT
Takke BO3MOXXHOCTb COXPaHATb Tak Ha3blBaeMble pre-parsed NporpaMmmbl —
dOYHKLNM 1 CKpUNTLI, 00paboTaHHbIE B BUA, YAOOHbLIW A5 MaLLUMHHOIO
ncnonHeHus. B oblem cnyyae Takne nporpamMmmbl BbINOMHAKOTCSA ObiCTpee
0ObIYHbIX, 0COBEHHO eCcnn PYHKUUS COOEPXKNT KOMaHAbl MOCTPOEHUS
rpadomkoB.

OcHOBHOM 0COBEHHOCTBLIO A3blKa MATLAB ABSISIKOTCS €ro LUMPOKNe
BO3MOXHOCTM Mo paboTe ¢ maTpuuamu, KoTopble co3gaTenn a3bika Bblpasuiu
B NTO3YHre «aymaun BEKTOPHO» (aHrn. Think vectorized).



[‘padhukun

* [Mporpamma MATLAB MOXET co3aaBaTh

TPEXMEPHYI0 rpadonKy C NOMOLLbIO PYHKLUN surf,
nlnt2 MMt mech

[X,Y] = meshgrid(-8:.5:8); R =

sqri(X.*2 + Y.*2); Z = sin(R)./R;

Z(R==0) = 1; mesh(X,Y,2); 5 [padouk sinc-pyHKLNUN, HAPUCOBaHHbIN
OTOT KO co3aacT KapkacHbin 3D ¢ nomoLLbio MATLAB

rpacpuk sinc-pyHKunvE K
R



[ IlpuMmeHeHune

MaTtemaTuka n BbluucneHmst MATLAB npenoctaBnseT norb3oBaTtento 6osnbLioe
KONNYECTBO (HECKOMbKO COTEH) dDYHKLUMI AN aHanu3a gaHHbIX, NOKpbIBatoLLne
npakTU4yeckn Bce obnacTtumaremMaTukn, B YaCTHOCTH:

MaTpuubl n NnMHenHas anrebpa — anredpa maTpuu, IMHENHbIE
ypaBHEHUs, COBCTBEHHbIE 3HAYEHNS 1 BEKTOPA, CUHIYNSPHOCTN, dhakTopusauns
MaTpuy 1 gpyrue.

MHOro4neHbl U UHTEPNONALMS — KOPHU MHOFOYNEHOB, onepauUumn Haa MHOro4YneHamm
N ux ouddepeHLMpoBaHNe, MHTEPNONSALINS U SKCTPaNONsLUMsS KPUBLIX U Apyrue.

MaTtemaTtnyeckasi cTaTUCTUKa U aHanus3 JaHHbIX — CTaTUCTUYECKNE
doyHKLMN, CTaTUCTMYECKasa perpeccusi, uudpoBast dunsrpaums, dbbicTpoe
npeobpasoBaHue Pypbe 1 apyrme.

Ob6paboTka gaHHbIX — HAabop cneunanbHbIX PYHKLNKW, BKITHoYad

NOCTPOEHMne rpapunkos, ONTUMMU3ALMIO, MOUCK HYITEN, YACIIEHHOE NHTErpupoBaHue (B
KBagparypax) n gpyrue.

OudpdepeHumanbHble ypaBHEHUA — pelleHne anddepeHumnarnbHbIX

n andbpepeHumansHo-anredbpanyeckux ypaBHeHUN, andpdoepeHUManbHbIX ypaBHEHUI
C 3anasgblBaHWEM, YPaBHEHUN C OrPaHNYEHNAMN, YypaBHEHUN B HaCTHbIX
NPON3BOAHLIX N Opyrue.

PaspexeHHble MaTpuLbl — crieyuanbHbIi Knacc AaHHbIX naketa MATLAB,
NCNONb3YOLLNNCS B CNELNann3npoBaHHbIX MPUITOXEHUSAX.

LlenoyncneHHasa apndmeTrka — BbINOSHEHWE Ornepaumn LLenovmncrieHHoun
apndmeTnku B cpene MATLAB.



Pa3paboTtka anroputmoB MATLAB npegocTaBndeT yaobHble cpeacTsa ansi pa3paboTku
anropMTMOB, BKIO4asi BbICOKOYPOBHEBLIE C UCMOMNb30BaHNEM KOHLIENUUA OOBbEKTHO-
OPUEHTUPOBAHHOIO NpPorpaMmMmpoBaHnst. B HEM nmetoTca Bce Heobxoanmble

cpeacTBa UHTErPUPOBaHHOM cpeabl pa3paboTkuy, BKIOYas oTnagyunk n npodannep.
dyHKUMKM ansa padoTbl ¢ UenbiMyu TMnaMmn AaHHbIX obneryator

co3gaHue anropuTMOB ANt MUKPOKOHTPOSIEPOB U APYIrMX NPUMNOXEHWUI, rae 3TO
Heobxoanmo.

Busyanusauusa paHHbIX B coctaBe naketa MATLAB nmeeTcs 605bLLIoe KONMYECTBO
OYHKUNI 4519 NOCTPOEHUSA rpadonKoB, B TOM YMCNE TPEXMEPHbIX, BU3yanbHOro aHanmsa
OaHHbIX N CO34aHNS aHUMUPOBAHHbLIX POSINKOB.

BcTpoeHHas cpena pa3paboTku No3BonsdeT co3gaBaTh rpadonyeckme nHTepgencsl
Nnosfib3oBaTens ¢ pasfiM4yHbIMU SNEMEHTaMM YrpaBieHUS, TAKUMWU Kak KHOMKK, Nongd
BBOAA M OPYTUMMU.

He3aBucumesblie npunoxeHus lNporpammel MATLAB, Kak KOHCOMbHbIE, TAK U C
rpadomyecknm nHTepgencom nosb3oBatend, MoryT 6biTb cCO6paHbl C NMOMOLLLIO
KOMMNOHEHTbl MATLAB Compiler B He3aBUCUMble OT MATLAB MCMOJTHAEMbIE NPUNOXKEHUSA
NN QuHaMmnyeckme BmbnuoTekun, ong 3anycka KOTopbIX Ha APYrMx KOMMboTepax,
ogHako, TpebyeTcs yctaHoBKa cBOOOAHO pacnpocTpaHaemMomn cpeabl MATLAB Compiler
Runtime (MCR).

BHewHue uHtepgencol [Naketr MATLAB BKtOYaET pasfnyHblie MHTEPdIENCHI OS5
Nosly4eHus 4ocTyna K BHELLUHUM nognporpamMmmam, HanmcaHHbIM Ha apYyrmx a3blkax
nporpaMmMmMpoBaHnS, AaHHbIM, KITMEHTAM 1 cepBepam, obLaroLLmMMes Yepes
TexHonorunm Component Object Model unmn Dynamic Data Exchange, a Takxke
nepndepumnHbIM YCTPOUCTBAM, KOTOPbIE B3aUMOLENCTBYIOT HanpsaMyto ¢ MATLAB.
MHorne 13 aTux BO3MOXHOCTEN N3BECTHbLI NoA4 Ha3BaHnem MATLAB API.



MIHTepecCcHble haKThl

Ecnun B KOMaHAHOW CTPOKe HaneyaTtaTk «why» (movemy), MATLAB OTBETUT Ha 3TOT
Bonpoc. OTBETbI BbIOMpPAOTCS N3 OrpaHUYEHHOr0 MHOXECTBa OTBETOB CryYalHbIM
o6pa3om BCSKUIA pas, Koraa BBOAUTCA 9Ta KoMaHaa.

B MATLAB BCTpO€eHa nporpaMmma BUpTyanbHOW MaLlUHBbI vrcar.

AnbTepHaTUBHbIE NMaKeTh

CyLuecTByeT 60sbLIOE KONIMYECTBO NPOrpamMMHbIX NAaKETOB AS1s peLleHns 3aaaq
YnucneHHoro aHanusa. MHorme 13 Taknx NakeToB SIBAAITCA CBOOOAHbLIM NPOrpaMMHbIM
obecneyeHneM.



