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E.B.Urouuna
ITporpamMHbie CcpeacTBa MATEMATUYECKOTO MOIAEJIUPOBaHUSA: ydeOHOE MOCOo-
oue. — Ege: EI'Y um. . A. Bynuuna, 2019. — .. c.

ITocobue ocBAIEHO BOTIPOCAM MIPUMEHEHHST COBPEMEHHOTO MPOTPAMMHOTO cpeacTia Scilab
JIJTIsl TPOBEJIEHNST MATEMATUIECKOTO MOJIETUPOBAHNS U aHAJIN3a PEAJTbHBIX CUTYAIIHI U TPOIIECCOB.
B mem pmambl Teopernueckme oCHOBBI paborel B cucreme Scilab: ryiaBHoe MeHio cucrembl, pabo-
Ta ¢ apupMeTHIeCKUMI BhIPAKEHUSIMHU, MHOTOUJIEHAMU, MATPUYHBIM alllapaToM U MacCHBAMHU,
mocTpoenne Tpad)UKOB W YUCACHHOE WHTErPUPOBAHUE, MPEICTABACHBI BO3MOXKHOCTH ITPOTPAM-
mupoBanusd. [lpemioKen KoMILIeKC 33 aHuil JJisi BBIIOJIHEHUsT JabOPaTOPHBIX PaboT, a TaKKe
IPWBEICHB! IPUMEPHI TPOTPAMMHON Peaim3aIuy MaTeMaTUuIeCKOTO MOJIEIMPOBAHIS HEKOTOPBIX
PEATBHBIX CUCTEM.

IIpeanasnaveno gnas  crymeraToB Hanpasienud nogroroBku (01.03.02 Ilpuxnannas
MaTeMaTHKa U WHPOPMATUKA, TAKKE JaHHOe Tocobne OyaeT WHTEePEeCHO U MOJIE3HO CTYAEHTAM
IT-wanpasnennit: 09.03.01 Uudopmarnka n Boraucautenbras Texuuka, 09.03.02 Muadopmariu-
OHHBIE CHUCTEMbI W TEXHOJIOTUHU, 3 TaKXKe ACHUPAHTAM U MTPENOJABATE s IM BBIETEPEINCICHHBIX
HAaIPaBJ/IEHUI TOITOTOBKY.



Copgep>xaHue

53 TC0a (53 5 57 (P

Hacts 1. Teoperudeckue OCHOBBI paboThl B cucteme Scilab ...............

Tema 1. 3rakoMCTBO ¢ cucTeMoii Scilab u ee BOSMOXKHOCTSIMA . . . . . . . . . . . .
Tema 2. MaTpuunble olepaTophl JIUHEAHON aaredphbl . . .« . « o« o o o v v v o o ..
Tewma 3. Ilocrpoenue rpacduxosB dpyHKIUN 01HON TEpeMEHHON 1 TPAdUKOB TPEXMED-
HBIX HMOBEPXHOCTEM . . . . . . . . . . . . . . o oo oo
Tema 4. OcHOBBI TTpOrpaMMUpOBanust B cucteme Scilab . . . . . .. o000 . L.
Tewma 5. [Ipumepsr permenns 33089 HA MACCUBDBL . . . . . « o« « o o o o o o o oo . .
Tema 6. UncmeHHOE HHTETPHUPOBAHTE . .« .« o v o v oo v v e e e e e e e e e o
Tema 7. Tlpumepsbl MaTEMATHIECKOTO MOJSIUPOBAHNS PEATHHBIX CUTYAIUN U TPOIIEC-
COB B NpOrpaMMHOI cpese Scilab . . . . . . . oo o oo

Hacts 2. JIaDOPATOPHBIM MPAKTUKYM &t vvtveneenreeentassacassnsesanssnas

Jlaboparopuast pabora Nel. Apucdmeruyeckue Bbipazkenust B Scilab . . . . . . . ..
Jlaboparopuas pabora Ne2. @opmarHbIil BBIBOJ B KOMAHJIHOE OKHO . . . . . . . . .
Jlaboparopuas pabora Ne3. IlocTtpoenne u odopmierne rpadukos QyHKITHI

Jlaboparopuast pabora Ned. YcioBHBIE OTIEPATOPHI U OTIEPATOP MUKJIA C YCJIOBUEM .
Jlaboparopuas pabora Ne5. Pabora ¢ uuciaoBeiMu MaccuBamu B Scilab . . . . . ..
Jlaboparopras pabota Ne6. Ilukaer ¢ mapaMeTrpoM u 00paboTKa MACCHBOB . . . . .

JIMTEPATYPA t vttt tiiteeetsnteeessoteeessatsssssatsssssasssssasssnssanssnss

15

20
33
47
02

29

63

63
64
67
70
74
7

81



BBenenune

BaskHO# 0CO6EHHOCTBIO MaTEMATHIECKUX MOJIEJIEl, CO3IaBAeMbIX B HACTOSIIEE BPeMSsI, siB-
JIAETCA MX KOMILIEKCHOCTD, CBSI3aHHAS CO CIA0KHOCTBHIO MOIEIMPYEMBIX 00BEKTOB W IIPOIIECCOB.
DTO MPUBOIUT K YCJIOKHEHUFO MOJETN U HEOOXOIUMOCTH COBMECTHOTO MCIIOJB30BAHUS HECKO/Ib-
KHX T€OPHUi W3 pasHbIX 00/1acTell 3HAHUS, IPUMEHEHNT COBPEMEHHDBIX BBIYNCINTEILHBIX METOIOB
1 BBI-UNCJIUTEILHON TEXHUKU, IPUKJIQAHBIX TTAKETOB JJId IMTOJTYYEHUA U aHAJIN3d PE3YJIbTaTOB MO-
IesMpoBaHusd. B ciaydae co:KHBIX 00BbEKTOB YIOBAETBOPATH BCEM IIPEAbABIIEMBIM TPEOOBAHIAM
B OJHOIN MOMe n OOBIYHO HEBO3MOXKHO. [IpuxonmTcst co3maBaTh Meblit CIIEKTP MOJeel 0HOTO 1
TOrO K€ 00beKTa (B HEKOTOPBIX CIyYasx — HEPAPXUIECKYI0 COBOKYITHOCTDH «BJIOYKEHHBIX» OJTHA
B APYTyI0 Mojeseit), Kax/aa u3 Koropbix Hanbosiee 3bhEKTUBHO PeniaeT BO3JI0KEHHbIE Ha HEe
zagaun. HeobxomumMocTh MaccoOBOTO IOCTPOEHHS Mojie el Tpebyer pa3paboTKu HEKOTOPOH COBO-
KYIHOCTH IIPABHU U TOAXO0H0B, KOTOPHIE TIO3BOIIIN OBl CHU3UTH 3aTPAThI Ha Pa3paboTKy Momeaeit
U YMEHBITUTH BEPOATHOCTDH MOABJIECHUA TPYAHO YCTPAHUMBIX BIIOCJICIACTBUN OH_[I/I6OK. HO,HO6HyIO
COBOKYIHOCTD IPABIJI MOXKHO OBLIO ObI HA3BATHh TEXHOJOTHEH CO3TaHNsT MATEMATHICCKIX MOIe-
JIei.

IIpomnece mocrpoennst 0001 MaTEMATHIECKON MOIEJH MOXKHO IPEACTABATEL IOCJICI0BA-
TeJIbHOCTBIO BBIIOJTHEHUS CIIe/yIomuX sranos |1]:

1. Obcnenopanue 06beKTa MOJIEIMPOBaHUS U (POPMYJIUPOBKA TEXHUIECKOTO 3a/IaHUs Ha Pa3-
paborky Momenu (Comep:KaTe/bHAs TOCTAHOBKA 32,1441 );

2. KonnenryaibHag n MaTeMaTUIeCKad MOCTAHOBKA 33Ia9H;
3. KadecrBennblil aHa/u3 1 NpOBEPKA KOPPEKTHOCTU MO/IEIH;
4. Bribop u o6ocHOBaHNE BRIOOPA METOIOB PEIIEHUS 33 a4,
5. Tlouck permennst;

6. Pazpaborka aaropurMa perieHns W MCCIeIOBAHNE €r0 CBONCTB, peasn3alnud ajiropuTMa B
BHUJIE TTPOTPAMM;

7. IlpakTudieckoe UCIOIBL30BAHNE TTOCTPOEHHOM MOJIEIH.

Pazpaborka u ucnoib30BaHNe HATEKHOTO 1 HPGHEKTUBHOTO TPOTPAMMHOTO 00eCedeH st
SBJSIETCS TaKXKe CJOYKHBIM U BAYKHBIM, KaK W BCE BBIIIENEPETNCIEHHOE, ITAIOM CO3aHUsI Ma-
TEeMATUYIECKON MOJe n. YCIeNrHoe pelrenne JAHHONW 33a9u BO3MOXKHO JIUIb TPH YBEPEHHOM
BJIAJIEHUN COBPEMEHHLIMU AJTOPUTMUTIECKUMU sI3BIKAMU W TEXHOJOTHAMHI TPOTPAMMUPOBAHUSI,
BHAHUN BO3MOXKHOCTEH BBIYUCIUTEIHLHON TEXHUKW, MMEIOIMIETOCH MPOTPAMMHOTO 00ECIedeHN s,
0cOBEHHOCTEl Pean3aIuil MeTO/IOB BEIYUCAUTETBHON MaTeMAaTHKH.

B nociienmee Bpemsa jia mpoBeeHNS MATEMATHIECKOTO MOICINPOBAHNA PEATBHBIX IIPO-
[IECCOB U CUTYaINil aKTUBHO UCITIOJIB3YETCS MAKET MPUKJIAIHBIX MATEMATHIECKUX IporpaMm Scilab,
KOTODBIT OTHOCKTCs1 K Tpymie “open source” (OTKpbIThIM GecriaTabiv uctoaankam ). Scilab nme-
eT BHYTPEHHU aJTOPUTMITIECKNN ST3BIK, OTHOCAIINMCA K I3BIKaM ITPOTPAMMIPOBAHNS BBICOKOTO
YPOBHSI, 1 MOXKET OBITH UCIIOIB30BAH /I 00pabOTKM CUTHAJIOB, CTATUCTUYIECKOTO AHATM3A JAH-
HBIX, MOJCJINPOBaHUA B TUAPOINHAMUKE, YUCAECHHOMN OIITUMM3all U MOACJIMPOBAHUN JUHAMU-
YEeCKUX CUCTEM, & TAKKe JIJIsi BBITIOJHEHUS] CUMBOJIMYECKUX, IPAMDUUIECKUX U BBIUUCIATETHHBIX
manunyaanuit [2-4|. Scilab siBaistercst Haubosiee MOTHON aJbTEPHATHBON KATEropun OYeHb IOy~
JISIPHO#T B MUpe mporpaMMbl npuk/a abix makeros (I1I1IT) MATLAB. Ha ocHoBe 1 ¢ OMOIIBIO
MAaTPUYIHBIX BBIUNCJEHUNR 1 aBTOMATUYIECKOTO YhpaBJeHUA TaMATHIO MHOTHUE YN CJIOBBIC HpO6.HeMbI
MOTYT OBITh BBIPAKEHBI B COKPAIIEHHOM KOJIMYECTBE CTPOK IIPOIPAMMHOr0 KOJa, 10 CPABHEHUEO
C aHAJIOTUYIHBIMU DEIMICHUAMN C MCIIOJB30BAHUECM TPAAUIMOHHBIX A3BIKOB IIPOTPAMMUPDOBAHNAL,
rakux Kak Fortran, C win C+-+. D10 snaer mo/jb30BaTENSIM BO3MOMXKHOCTH OBICTPO ITOCTPOUTH



MOJEN IS PALA MaTeMATHIeCKUX mpobeM. Scilab-mmakeT comep:kuT OUOAMOTEKN OTEPAIHi BbI-
COKOT'0 YPOBH$, TAKUX KAK KOPPEJSIUT U METOIbI CJIOKHON MHOTOMEPHON apudMETUKH W T.]1.

Cunrakcuc Scilab mogoben cuarakcucy MATLAB [5]: Scilab comepxkuT ucxomubiit Ko
KOHBEPTOPA /I OKa3aHUs TIOMOTIIH ripu mpeobpaszosannn koga u3 MATLAB B Scilab u Hao6opor.
Scilab, kak 970 6BLIO OTMEUEHO BBIIIE MPEIOCTABIACTCS B OeCIUTaTHON (open source) JIMIEH3WH.
Baaromaps 0TKpBITOMY HCXOZHOMY KOy MPOTPAMMHOTO 0OecIedenns, MHOTHE TPOQECCUOHATb-
HbIE [0JIb30BATE/ I UMEIT BO3MOXKHOCTBL JIJIs BHeCeHUs cBoux pazpaborok B Buje I[IIIII s
WHTErparnun ux B OCHOBHYIO mporpammy. Scilab pacnpocrpansierca mox GPL — comectumocTs
CeCILL smumensumn.

ITocobue oCBAIEHO BOIIPOCAM IPUMEHEHHUsI COBPEMEHHOIO IPOTPAMMHOI0 cpejicTa Scilab
JJIA TPOBEACHU A MaTEeMaTUYIECKOTO MOJCTINPOBAHNA N aHaJIN3a PeaJIbHBIX CI/ITyaJ_[I/Iﬁ " ITPOIEeCCOB.
B mepBoii yacT OMUCHIBAIOTCS TEOPETHYECKIE OCHOBBI paboThl B cucTeMme Scilab: rmaBroe MeHro
CHUCTEMBI, pa60Ta C apI/ICbMeTI/ILIeCKI/IMI/I BBIPDAZKEHUAMMN, MHOTOYJIECHAMW, MATPUYIHBIM allllapaTOM 1
MacCUBaMM, OCTPOeHNe rPpapUKOB U YUCJIEHHOE NHTETPUPOBAHNE, BOZMOXKHOCTH ITPOIPAMMUPO-
BaHUs. B mocobmu mpuBeIeHO MHOXKECTBO TTPUMEPOB, O0IErIaOIINX BOCTIPUSATHE TEOPETHIECKOTO
MaTepuaJa U MOJTAITHOCTD TPOBEJIEHNs] MATEMATHYIECKOTO MOJIEUPOBAHUS PEATBHBIX CUTYAIIH
U mporeccoB. Bropas gacts mocobus mpeicTaB/ieHa KOMILIEKCOM 33 aHui s BBITOJTHEHUS Jia-
6opaTopHBIX pabor. OTMETUM, YTO HOMEP PabOThl COOTBETCTBYET HOMEDY TEMbI, TI03TOMY IIEPE
BBITIOJTHEHUEM 3a,ZLaHI/Iﬁ AJIA CaMOCTOATE/IBHOTO PeIIeHud CaeayeT n3y4uThb HeO6XO,ZLI/IMbII>'I TEeOpEe-
Tudeckuit Marepuas. s 6osee MOJTHOrO U JIEMKOT'O BOCHPUSTUSI TEPMUHOJIOTUU JIAHHOTO yueb-
HOrO 110CO0UsI, PEKOMEH/IYeTCsl LIpejiBapuTe/ibHoe u3ydenue pabors [1].

Ipennazmavero st CTyIeHTOB Hampasaerus moaroroku 01.03.02 Ilpukxsadnas mame-
MATMUKG U uHOpMaMuUKG, TaK:XKe TaHHoe mocobue OyaeT WHTepecHo u moJesHo cryaentam 1T-
wanpasiennii: 09.03.01 Ungpopmamura u swvucsumensvras mexrnuka, 09.08.02 Ungopmayuon-
HBIE CUCTEMBL U TNETHOAOZUL.



Yactes 1. TeopeTrnueckue ocCHOBBI padoOThI B cucrteMe Scilab

Tema 1. 3HakomMcTBO ¢ cucreMoii Scilab u ee Bo3MoXkHOCTIMU

Scilab — MorHast MHTEPAKTUBHAST CHCTEMa, ABTOMATU3AIINN WHKEHEPHBIX, HAYTHBIX U Ma-
TEMATUIECKUX PACIETOB, TOCTPOEHHASA HA PACIIMPEHHOM TPEJICTABICHUN U TPUMEHEHUN MAaTPUY-
HBIX OII€PALMHA.

C 1994 roga pacnpocTpaHsieTcs B BUJE UCXOTHBIX KOJ0B depe3 uaTepHeT. Ceftgac Scilab
nogmepxkuBaerca kommanueit Scilab Consortium, cosmamuoii 8 2003 roy. Scilab ncmonp3yer sa3bIK
IPOrPaMMUPOBAHUS BHICOKOI'O YPOBHS JIJIs OPIaHU3AIUN TEXHUYECKUX BBIYUCJIEHN U 1TO3BOJIS-
er paboTaTh ¢ 3/MeMeHTapHbIMU ¥ crenuaababivu dbyakiuavu (Beccens, Heiimana, uarerpanb-
Hble (DYHKIINK), UMEET MOIIHBIE CPEJCTBA pabOThl ¢ MATPUIAMHE, TOJTHHOMAMH (B TOM UHCIE U
CHMBOJIBHO), IPOU3BO/IUTH YUC/IEHHBIE BLIYUC/ICHUS (HAIPUMED, YUCIEHHOE MHTErPUPOBAHUE) U
pellenre 3a1a4 JUHEHHONR aaredphl, ONTUMHU3AIUN U CUMYJISIIUN, B €M0 COCTaB BXOJSIT MOIITHBIE
crarucruydeckre MYHKIUU, & TAKZKE CPEACTBA JjIsl IOCTPOEHUs 1 paboThl ¢ rpaduramu.

ITepeuncanM HEKOTOPHIE BOZMOYKHOCTH CUCTEMBI.

e B obaacmu Mamemamuueckur 8uuucieHul:

— MaTpUYHBbIC, BEKTOPHBIE, JOIMYCCKHUE, YCAOBHBIC OIIEPATOPDL;
— CHMBOJIbHBIEC BBIYMCJICHUS;

— MOJWHOMUA/IBHBIE U PAMUOHAIbHBIE (DYHKITHN;

— 3JIEMEHTAPHBIC W CIIEeNUAIbHbIE (DYHKITNH;

— TOJMHOMMAIbHAA apudMeTnKa.
e B obsactn peanmsainmy IuCIEHHBIX METOLOB:

— perrenne quddepeHnnaabHBIX YPaBHEHUIH;

— YHCJICHHOE MHTCI'PUPOBAHUEC,

— [IOMCK KOpHeH HeJMHEHHbIX aJIredParnvIecKux ypaBHEHU;
— omrruMusanuda PyHKIUH HECKOJIbKUX MePEeMEHHBIX;

— OJHOMEpHAd W MHOTOMEpPHAd MHTEPIOJIAIINI;

— pelrenne 3329 MaTEMATHIECKON CTATUCTHKH.
e B obsactu mporpamMmupoBaHus:

— caoite 500 BCTPOEHHBIX MaTeMaTUIecKux (OyHKITH;

— unarepdeiic k Fortran, Tcl/Tk, C, C++, Java, LabView.
e B obsiacTu BU3yasm3alliy pe3y/IbTaToOB PACUeTOB U rpaduKu:

— BO3MOXKHOCTH CO3JIaHUS U PEJAKTUPOBAHUS JBYXMEPHBIX U TPEXMEPHBIX I'padUKOB;

— IIpOBEICHHUE BU3YaJILHOI'O aHaJIN3a JaHHDbIX.

O6paboTka curaaos
o Ilapanmenpuas padora

o Crarucruka

Pabora ¢ koMmnbioTepHO#t anrebpoii



Scilab nmeer cxoxuit ¢ MATLAB ga3bk mporpaMMUpOBaHus, B COCTABE MMEETCST YTU-
JINTA, TTO3BOJIAIONIAS KOHBEPTHPOBATH jJoKyMenThl Matlab 7 Scilab. Ilporpamma gocrymaa st
Pa3JIMIHBbIX onmepannoHubix cucreM, Bkaodas GNU/Linux u Microsoft Windows.

Orianst 0T HEKOTOPBIX KOMMEPUECKUX TTPOTPAMM:

e Becrrarnocrs

e Masenbkuii pazmep (quctpubyrns 3anumaer Menee 120M6 mporus Gosiee uem IByXTHTra-
6aiitaoro makera MATLAB) Scilab cocrour u3 3-x wacreii:

® UHTEPIPETaTOp
e Gubsmoreka dynkuuit (Scilab-npoueypsr)

e Oubsmorexka Fortran u C nporenyp
I'nasroe 0okHO NpozpammmHozo naxema

T'maBHOE OKHO TporpaMMbl COCTOUT M3:

1. ObospeBarens Qaitaos — cayxarmmii s oTobpaxkenus: u paboTel ¢ daitmavu. B ciayaae
€CJIM MBI B IIPOrPAaMMHOM KOJIE€ MCIIOIb3yeM M1/ paboThl (pailibl, TO TYT MBI MOXKEM OTCJIe-
KUBATHh UX U3MEHCHHUEC CO BDEMCHEM.

B (|cusesy. | &
HazsaHue N
e -~
[7] da.bat
D JXmaximarc
D .python_history
.appletviewer
-5 virtualBox VMs

- _]:| Searches
-[L2) Saved Games
-D RiderProjects

E OneDrive

g _]:| Music

g _]:| maxima

{5 Links

{5 IdeaProjects
i) iCloudDrive:
-] Favorites

- _]:| Evernote

- _]:| Dropbox
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2. Komannmnoe OKHO — COyKUT Jjis 0OTOOparkeHus MPOIECCOB PAbOTHI MPOTPAMMHOTO KOJA,
MIOMCKOB OTMHUOOK, TOATPY3KU JOMOJHUTEIBHBIX MOJYJeH, a Tak:Ke MpPOBEJCHUS JOMOTHU-
TEeTbHBIX BLIYUCIEHUN U OTOOparKeHuii TpedyeMbiX HAM 3HAUEHUH TOCIE BHIYUCICHU.




3. Ob6ospeBaTe b TEPEMEHHBIX — 0TOOpaXKAET TMepEeMEHHbIE U WH(MOPMAIWIO 0 HUX, KOTOPHIE

ObLIn BBEIEHBI B IIPOTPaMMHOM KOJE€ M 3aHCCEHBI B IMTaMATH KOMITBIOTEPDA.

Haz... Pas... Tun Bu...
fH|dem... |  1x1|4wen...| global

4. YKypuan komang — 0oTobparkaeT KOMaHIbI KOTOPBIE MBI UCIIOIB30BAIN B KOMAHIHOM OKHE
B OTIpeJIeJIeHHBIN 1eHb W BpeMsl.
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5. Ilanens HHCTPYMEHTOB — 0TOOpazKaeT HanboJiee BayKHbIE HHCTPYMEHTHI J1isi pabOoThI € MPO-
TPAaMMHBIM TTaKeTOM

5.1

5.2

9.3

5.4

5.5

5.6

0.7

5.8
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L «SciNotes» — BCTpOEHHBIE TEKCTOBBIN PEaKTOP B MPOTPAMMHEBIN TTAKET, KOTOPBIH
IpegHasHaveH 171 HAallMCaHUd [IPOTPAMMHOIO KOJa U IIPOBEACHUA BLIYUC/ICHUH.

= «OTKpHITH (bailT» - OTKPBHIBAET HEOOXOMUMBIN HAM IJIsT PAOOTHI aii.

o

o «Bripesarb» - byHKINA 9BISETCST aHAJIOTHYHOM cTangapTHOi dhyrKiun Windows
«Bripesarby. Bripezaer gacth TeKCTa M3 KOMAHIHOTO OKHA.

B «Kommmposarb» - (hyHKIUS KOMUPYET U3 KOMAHIBI HEOOXOIUMBIH HaM TEKCT.

O «BcraButh» - pyukiua Becrasager w3 Oydepa obMeHa TEKCT KOTOPBIN MBI paHee
KOITUPOBAJTH.

' «OumeTETHL KOMAHIHOE OKHO» - OYMIIAeT KOMaHIHOE OKHO, HO COXPaHSeT BCe
MOJTyIeHHbIe PE3YILTATHI B TAMSITH.

=1 «IlegaTh» - OTHpaBIseT NPUHTEPY JaHHBIE N3 KOMAaHIHOIO OKHA, KOTOPBIE OYIyT
Halle9aTaHbI.

= «YTpaBieHne MOTYIIMIy - MOAYTH «Atomsy - 9TO HOTOTHUTETHHBIE BOZMOKHO-
CTY POTPAMMHOTO [MaKeTa, HAlMCAHHBIE CTOPOHHUMHU Pa3pabOTINKAMHU.



5.9 «XCO0S» - 3TO BCTPOEHHAs rpadriecKast HHTEPAKTUBHAS CPeIa, B OCHOBE KOTOPOH
JIEZKUT BJI0UHOE MOJIETUPOBAHNE CUCTEM B 00JACTH MEXAHWKY, THAPABIUKH, JJTEKTPO-
HUKH, & TAK¥Ke CHCTEM MaCCOBOTO OBCTYKUBAHUS.

<
5.10 o «Hacrpoiiku Scilaby - 0KHO HaCTPOEK TMPOrPAMMHOTO TTAKETa

5.11 o «lIpumepnl» - TpUMeEPHI UCIOIBL30BAHNA TPOTPAMMHOTO TTAaKeTa, I TPOBEeIeHN
BBIYUC/ICHU, OT Pa3pabOTINKOB.

5.12 @' «CrpaBka» - CIpaBovYHAS CHCTEMa 110 TPOTPAMMHOMY ITTAKETYy W BCTPOEHHOMY
S3BIKY TTPOTPAMMHUPOBAHUS.

Hamnucanusa kona B Scilab npoucxomur B SciNotes, paccmorpum ero 6o.iee nogpobuo. I[pu
3allyCKe TEKCTOBOI'O PEIAKTOPa MBI YBUIMM:

B Eeumesnnsit gokyment 1 - SciNotes
ok

Pain Moooka Gopwmar Hacrpolikw Okno Boncannrs Cnpaoka
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BesbmAnHE aooymerT 1 3

TekcTOBBIN peTaKTOp UMEET:
1. Oxno BBOjA, /y1d HAbOpa IPOrPAMMHOTO KO/IA.

2. Habop mHCTPYyMEHTOB, /i PA0OTHI C IPOrPAMMHBIM KOZOM.

CEREE s e 002 >D R % ©

2.1 E‘ «HoBslity - co3aer HOBBIN OE3BIMAHHBIN JOKYMEHT B TEKCTOBOM PEIAKTOPE.
2.2 (= «OTKPBITE» - OTKPBIBAET paHee CO3IaHHbIi daila

2.3 - «Open» - OTKPBIBAET CUCTEMHYIO MAIKY IIPOUPAMMHOTO MaKeTa C MOAYISAMU U
CTaHJIAPTHBIMU (DYHKIIMIMEU U JIA€T BO3MOXKHOCTD IIPOCMOTPETH KAK OHM HAINUCAHBI U
MMOCMOTPETh WX TECTUPOBAHUS.

2.4 E «CoxpaHuTh» - COXpaHsieT MPOrPAMMHBIN KO/, B (aiijie ¢ paciimpeHuem .Sci.

2.5 Iﬁ «CoxpaHnUTh KaK» - COXPaHseT IPOrPAMMHBIN KO/ B YKA3aHHBIH HAMM KaTaJor.



2.6 =l «lleuarsb» - oTHpaBIdeT IPUHTEPY JaHHbIe U3 OKHA IPOIPAMMHOIO KOJIa, KOTOpbIe
OyyT HANIEYATAHBI.

2.7 «Hazan» - orMensger mocaegune n3MeHEHNUs

2.8 &

<<HOBTOpI/ITb>> - IIOBTOPAET TOJIBKO YTO OTMECHEHHbIC N3MCHCHU A

2.9 9% (Brpesarh» - GyHKIHA SBASCTCA AHAJOTHYHOM cTangapTaoil dynxmmr Windows
«BpIpe3aTby». Bripe3saeT 9acTh TeKCTa U3 KOMaHIHOTO OKHA.

2.10 «KommmposaTb» - GyHKIMS KOMUPyeT U3 KOMAHIbI HEOOXOINMBIH HaM TEKCT.

2.11 B «BcraButhy - dyrkius Berapiger u3 6ydepa o6MeHa TEKCT KOTOPBIH MBI paHee
KOIIMPOBAJIN.

& N

2.12 ' «Haiiru/3amenurss - QyHKIMS HOUCKA OLPEJIEJIEHHOTO CJI0BA UJIU [IPEJIJIOKEHUSI
B KOJE W MMEIOIIadA BO3MOXKHOCTH 3aMEHUTH BCE 9TU CJIOBa WJIN TIPEIJIOZKEHUA, MJIN
TOJILKO JIUIIb OJIHO OTIPE/IEJIEHHOE MeCTO.

2.13 ﬁ_ «Ilomaropplit TOUCK» - B IPOrpaMMUPOBAHUN UMEHYEMBIN KaK «OTJIQTIUK», I10-
IITATOBBIHA TOUCK OTIPEIETEHHBIX OIMUOOK B XOJE.

2.14 > «BBIMOTHATE» - 3aITyCK ITPOrpaMMHOTO Ko/1a.

2.15 T «COXpaHUTh U BHITIOJHUTEY - BHAYAJIE TPOU3BOJAUT COXPAHEHUsI, TOCTE YEr0 MPO-
HCXOJIAT BBITIOJTHEHNS.

2.16 e «COXpaHUTh U BBINOJHUTb BCE» - BHA4aJje COXpaHSET BCE OTKPBLIThIE (hailJibl,
[IOCJIe 9ero MPOM3BOAUT WX BBIIOJIHEHNUE.

2.17 &% «Hacrpoiiku Scilaby - 0KHO HacTpoeK IpOrpaMMHOTO IIaKeTa

218 @

= «CmpaBkay - COpaBOYHasl CUCTEMa TI0 IIPOIPAMMHOMY ITAKETy U BCTPOEHHOMY
SI3BIKY TPOTPAMMHIPOBAHMS.

Paboma c Scilab s peoicume duanoza

Ceanc pabore! ¢ ¢ Scilab mo axnasornn ¢ Matlab 6yzem naseBaTh ceccreii (session). B
CeCCUM MMEIOTCS CTPOKM BBOA, BBIBOIA U coobimennit 06 ommbkax. Bxomgsime B ceccrto ompese-
JIEHUSI TIepeMeHHBIX U (DYHKIHI, paciosioyKeHHbie B pabodeli 06acTi MaMsTH, MOYKHO 3alUCATh
Ha IMCK, UCTTOTBL3ysd KoMamay save. Komanma load mozBosnger cantarh ¢ AucKa JanHbie pabodeit
obsractu. PparMeHThl cecCui MOXKHO 0DOPMUTHL B BUJIe JHEBHUKA C ITOMOIIbIO KoMaH/ bl diary.

OcnoBroe okHO cucrembl Scilab — 910 komansHoe okao (Command Window). B Hem
MO2KHO BBOJIUTH KOMaHJIbl, U B Hero Scilab BEIBOAUT pe3y/ibTaT BHIIOTHEHUS STUX KOMAHJ U CBOU
cirykebubie coobienuns. OIUCTUTh KOMAHIHOE OKHO MOXKHO, HaXKaB KJasuiry F2.

Cucrema Scilab mo3BoJisteT Jif00ble BHIYUCIEHUS BHITIOJHATH B MHTEPAKTUBHOM PEKUME.
Pa6oTta ¢ cucremoit B 3TOM cIydae peasim3yeTcs M0 MPUHIHUITY <337/ BOTPOC — HOJYYU OTBETY.
IMonp30BaTe b HAOMPAET HA KJIaBUATYPE BLIUYUCISIEMOE BhIparkeHue, pegakTupyer (nmpu HeoOxo-
JIMMOCTH) €T0 W 3aBepIaeT BBOJ HaxkaTueM Kiasuiu Enter.

ECHI/I CuCTeMa roTOBa K BBOAY AAHHBIX, B KOMaHJIHOM OKHE MOAB/JIACTCA CUMBOJI —> B Ha-
yaJjie CTPOKU. JaHHble BBOJST € TIOMOIIBIO TTPOCTEHRINEro CTPOYHOr0 peakTopa. st 6/I0KupoBKH
BBIBOIa PE3YJIbTATA BBIUMUCJIEHINA HEKOTOPOT'O BBIPAXKEHUSA MMOCJIC HET'O HY2KHO ITOCTABUTD | (TOqu
¢ 3amsaToit). Ecim ve yKazaTh UMsI IepEeMEHHOM, KOTOPOil HAaI0 MPUCBOUTH 3HAYEHUE DPE3YIIbTATA
BBIUMCIIeHNH, TO Scilab mpucBouT 9T0# nepeMenHoit uMst ans. B kadecrse 3HAKA MPUCBANBAHUS
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B CHCTEMe WCIOJIhb3yeTCsl 3HAK paBeHCTBa —. Berpoennble yHKIuM (HAIpUMep, Sin) BBOISIT
CTPOYHBIMN 6yKBaMI/I " YKa3bIBAIOT X dAPTYMEHTHI B KPYTJIBIX CKO6K&X. PeSyﬂbTaT BBIYUCJIEHUN
BBIBOJIUTCSI B CTPOKAX BBIBOJA (6e3 3Haka —>). Ilepemennsie a m A B cpene Scilab — 310 pasHbre
mepeMeHHBIE.

ITpumepwi:

—> v=[12 3 4]

v =

1.2.3. 4.

— m=|1, 2; 3, 4]

m =

1. 2.

3. 4.

—> sin(v)

ans =

0.8414750 0.9092974 0.1411200 -0.7568025

—> 3*v

ans =

3.6.9. 12.

Jpe zanucu sBekropa v=|1 2 3 4] u v=[1, 2, 3, 4] sBig0OTCH MICHTUIHBIMHA.

B mexoTOpBIX caydadx BBOAMMOE MATEMATHYECKOE BLIPAYKEHWE MOMKET HEe YMECTHThCS
B 0fHO# CcTpoKe. JacThb BBIPAXKEHUS MOXKHO TEPEHECTH HA HOBYIO CTPOKY C TTOMOINBIO 3HAKA
JIBOETOYNE, HATIPUMED:

—> §=142+1/3+..

+4

S =

7.3333333
Mamemamuuecrkue swvipascerus 8 Scilab

MareMaTuvueCcKue BBIPAXKEHUS COCTOAT U3 HUKCE/I, KOHCTAHT, MEPEMEHHBIX, OIEPATOPOB,
dyHKIMI 1 cren3uakos. ducia MOTyT OBITH IEIBIME, TPOOHBIME, C (DUKCHPOBAHHON W TLJIABA0-
meit Toukoit. Ilpumepsr: -3 2.453 123.12e-3. Iocreanee uncio — sto 123.12%¥1073, 1.e. 0,12312.
s pazgenenuns 1MeJiolf U JeCATUIHON YacTU 9UCJIA UCTIOJIb3yeTCd TOUKa. Yncia MoryT
OBITH BEIECTBEHHBIMU U KOMILIeKCHBIMU. Kpowme Toro, B Scilab cyrmiecTByior Tak Ha3bIBacMbIe
CHUCTEeMHBIE IIEPEMEHHBIC 1 CUMBOJIBHBIC KOHCTAHTDBI:

e %i — mummag enpununa (%i=v/—1);
o %pi — uncao 7=3,1415927;

o Y%e — uncio exp=2,71828184;

%eps — 2.22d-16;

e %inf — smavenme MamMHHON GECKOHETHOCTH;

e ans — nepeMeHHas, XPaHsdIasa PE3YIbTAT MOCTeIHEH ONepany;

e %mnan — ykazaHue Ha HEYNCIOBOI XapaKTep JaHHBIX (not-a-number).

ITpumepui:
->1/0

' —error 27
division by zero

—0/0
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' — error 27

division by zero

CucreMHbIe IepeMEHHbIe HeJIb3sI IePeolpeIeuTh, HAlpUMeEp, TlepeMeHHoil Y%eps Helb3st
OIPUCBOUTH APYTO€ 3HAYECHNE:

—>%eps = 0.1

I'—error 13

redefining permanent variable

CuMBOJIbHAST KOHCTAHTA — 9TO IEMOYKA CMMBOJIOB, 3aK/II0UEHHAsT B anocTpodbl, Ha-
npumep, ‘Hello’.

B Scilab HarisiiHOCTb OLUCAHUSI CJIOXKHBIX BbIPAXKEHUI JIOCTUIAETCH C HOMOIIHIO TEKCTO-
BBIX KOMMEHTAPUWEB, KOTOPHIE BBOJAAT C TTOMOIIHIO CUMBOJIOB //

ITepemennas B Scilab MoxkeT mMers uMs, copepsKallee CKOJIbKO YIOITHO CHMBOJIOB, HO
CUCTEMa 3allOMUHAECT U I/I,Z[eHTI/I(l)I/H_U/IpyeT TOJIBKO TI€PBbHIE 24 CUMBOJIA. I/IMH JOJIZKHO HAUMHATHCA
¢ BYKBBI M MOKET COEPKATH OYKBBI, MMUMPHI 1 CUMBOJ TTOTICPKUBAHAST .

B mamsaTu koMIbOTEpa TIepeMeHHbIe 3aHUMAIOT OMPEeJIETIEHHOe MEeCTO, Ha3biBaeMoe pabo-
quM npocrpancreoMm (Workspace). s odnctky pabodero mpocTpaHCTBa HCTIOIB3YIOT (DYHK-
muio clear:

e clear — yunuToXxKeHME OMpPEeICHN BCEX TTePEMEHHBIX;
e clear x — ynuuTOXEHUE OMPEACICHU TIEPEMEHHOMN X;

e clear a, b, ¢ — yuuuaToxeHve onpeaeeHN HECKOJBKAX TEPEMEHHBIX.

ITpumepos:
->v=[12345|;

—> clear v

=V

- - error 4

undefined variable : v

Onepamoput. Pynruuu. Popmamuposarrnsiii 6v1600

BoabmwmacTBO Onepanuii B Scilab SiBAFOTCH MATPUIHBIMEU OMTEPATTUAMIE, 8 COOTBETCTBYFO-
M€ UM OIEepPATOPhl OTHOCATCA K MAaTPUUIHBIM olleparopam. Hampumep, ¢ IOMOIIBIO OIEepaToOpoOB
YMHOXKEHU A * n aeJieHud / BBIYUC/IAIOT IPOU3BECACHUE W YaCTHOC 0T JC/JI€HUAd ABYX MaCCUBOB
(BekTOpoB MM Marpul). EcTh pan cmenomepaTopos, HAIPUMED, OMEPATOP \ HUCIOJB3YIOT s
JIeJICHUs! CLIPaBa HAJIeBO, a oueparopbl .* u ./ — Jyisl 1109JIEMEHTHOIO YMHOXKEHUSI U JIeJIeHUSs]
MaCCHUBOB.

ITpumepnt:

—> v1=[2 4 6 8]; v2=[1, 4, 12, 24]; p=v1/v2, t=v1.*v2, r=vl./v2, h=v1.\v2

p =

0.3826323

t =

216 72 192

r —

2.1.0.50.3333333

h =

0.51.2 3.

S (2F1 1441 6*1248%24) /(172+12°24+47°2424°2)

ans =

0.3826323

Ob6parure BHUMAaHUE HA PE3YJIBTAT ONEPATIUN:
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—>x=[123456];y=1/x

y =

0.0109890

0.0219780

0.0329670

0.0439560

0.0549451

0.0659341

B mammowm ciaydae BRIUUCISIIOTCS He BEJTHIWHBI, 0OOpATHBIE 3 IEMEHTaM BEKTOPA X, & KaxK-
JIBII 9JIEMEHT BEKTOPA X JIEJINTC HA CYMMY KB3JIPATOB BCEX DJIEMEHTOB BEKTOPA. Pesymabrar xe
oneparun y=x"(-1) maer o, 9T0 HAJO:

—>x=[123456];y=x"(-1)

y =

1. 0.5 0.3333333 0.25 0.2 0.1666667

OyHKIUH — 9TO UMEIOIIIe YHUKAIBHBIE UMEHa, TOIPOTPAMMBI, BBITIOJIHSIONINE OTIPe/Ie-
JIEHHBIE TMPeoOpas3oBaHmst HAJ CBOUMN apryMEHTAMH W TIPU 3TOM BO3BPAIIAOIINE PE3YIbTATHI
9TUX MPEoOPAZOBAHNII.

Oyuxrun (Makpockl) B Scilab moxoku Ha Te, UTO BCTpEUAOTCHA B JIPYIHUX S3BIKAX MPO-
rpaMmMmuposanud. OyHKIUM MOTYT MMETh apryMEeHT, CAMU ABJIATHCA apryMEHTOM Apyroil (pyHK-
A, OBITH WICHOM CIUCKA, YIaCTBOBATH B OMEPAIUAX CPABHEHWsI, BBI3BIBATHCSA PEKYPCHUBHO.
Oyukius HavnHaeTca co ¢aoBa function u zakanunsaerca ciosom endfunction.

TTepBas cTrpoka pyHKITUN MOXKET OBITH CJIeYIOIIeH:

function var=my name(x1,...,xk),

rJle var - uMs TePeMeHHOM, a X1 - BXOJIHbIE TIepeMeHHbIE.

Huske mpuseen npumMep pyHKIUH, BLIYUCTAONEH CYMMY TOTOKUTETHHBIX 9JIEMEHTOR
B MaCCHBE V.

function g=£f(v)
s=0; n=length(v);
for i=1:n

if v(i)>0 then
s=s+v(i);

end

end

g=s;

endfunction

Hnsg ncronpzoBannsa 3Toi (DYHKINHE ee HY:KHO CHavasla COXPAHHUTH Ha JUCKe B daiiie c
umenem f.sci, somonnurs mynkr mento Execute/Load into Scilab, a 3arem Bp3BaTh €€:

> x=[125-37-9 12; t=1f(x)

t =

27

Ecmn dbysknnsg noazKHa BO3BpAIaTh HECKOJbKO 3HAUEHHil, TO ee HaJ0 ONpeleIuTb B
dopmare:

function|[y1, y2, ...] = func(x1,x2,...)
......................... Tesio (pyHKIUN
endfunction

3nech y1, y2, ... — COUCOK BBIXOJHBIX apTYMEHTOB, X1, X2, ... — CIIMCOK BXOIHBIX APTYMEHTOB,
func — nmsa eyuxImMN.

OyuKIMIO cpecTBaMu makera Scilab MOXKHO cO37aTh TaK:

C momornio komauae!l deff.
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IIpumep. Cozmaaum B pemakTope (yHKIHNIO ¢ nuMeHeM fun aByx aprymenToB t u Yy,
Pe3yABTATOM KOTOPOit OymeT TpexMepHbIil BEKTOP, IEPBBIH 3JIeMEHT KOTOPOr0 paBeH t+y, BTOpoit
9JIEMEHT paBeH t-y, a TpeTuii sneMenT pasen t*y.

deff(’[w]|=fun(t,y)’,|

w(l)=t+y;
'w(2)= t-y;; 'w(3)= t*y;’]) //Bsr3oBem a1y dyHKIMIO
gq=fun(b,7)

B MaTemMaTniecKux BhIDAKEHHUSIX YACTO BCTPEUAETCS ONEPATOD : (JIBOETOYME), UMEOIuii
caexyoomuii popMat:

Hauganeroe 3Hauenme: [llar: Koneunoe 3Hauenme

Ecnu Iar ne ykazaw, TO CIUTAETCs, 9TO OH PaBeH 1.

ITpumepwt:

—> 1:3

ans =

1. 2. 3.

—> j=10:-2:2

j —

10. 8. 6. 4. 2.

—> x=1:.2:1.4, sin(x)

—

1.1.214

ans =

0.8415470 0.9320391 0.9854497

ECJTI/I B MAaTEMaTUYCCKOM BBIDAZKCHUU JOITYIIECHA O]_T_H/I6Ka njm IpeannucCbiBaeMble BbIYHUC-
JIeHUsI HEKOpPPEKTHbI, Scilab BBIBOAUT B KOMaHHOE OKHO COOTBETCTBYOIInE coobrenus. s
BO3BpaIICHUA K PDaHee Ha6paHHbIM CTPOKaM C HEJIbIO UX KOPPEKTUPOBKU KUCIIOJAB3YIOT KJIaBUIIN

ITo ymomuanuto Scilab mpencrapsseT pe3yabTaT BBHIUUCACHUN ¢ 8 3HAYAINM IU(pPAMH.
Jtst ToTo, 9TOOBI KOHTPOJMPOBATH KOJNIECTBO BHIBOANMBIX PA3PSII0B UNCIA Ha, MTEYATH, MOYKHO
HCIIOJIB30BATHL KOMaHIy printf ¢ 3agamuabiM dpopMaTom.

IIpumepni:

—>¢=678.5556696777888899 // Byner manewgarano 8 mudp

C =

678.55567

—>printf(“%4.8(” c)

678.55566968

Awnayoruunbiit pesyabrar gagyt komanasl printf(“%1.8f7.c¢), printf(“%5.8f”,c)

—>printf(“%4.11” c)

678.6

—>d=56.6789

—>printf(‘%3.6f",d) // 6 3HaKOB MOCKTE 3AIATOM

56.678900

—>¢c=678.55566969;d=56.6789;

—>printf("%4.3f %4.1 ¢,d)

678.556 56.7

Jlnst 3aBepierust paboThl ¢ CUCTEMO MOXKHO MCIO0JIL30BaTh KoMan bl Quit u Exit.
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Tema 2. MaTpudyHble onepaTopbl JUHEHHOH ajaredpbl
Ocnosovt pedaxmuposanus u omaadxu sci-gatinos

Hnst vabopa, pelak THPOBaHUsI, OTVIAIKU U 3AIyCKa SCi-(DaNIOB CIYKUT CIIeNUaIbHBIN pe-
JIAKTOP, KOTOPBIH MOYKHO BBI3BATH W3 KOMaHAHON cTpokm (komanmaa scipad();), mbo komanmoii
Editor (kmomka SciNotes B maroit Bepcun). g 3amycka daitia ero HeOOXOIUMO MPEIBAPH-
TeJIBHO 3alUCaTh HA JINCK, UCIIOJIB3yd KoMaHy Save As B mento File pegakropa. Ilocne s3amucu
daiina Ha guck ero Hajo 3arpy3uTh B cpeay Scilab komanmoii penakropa Execute/Load into
Scilab wm u3 rmaroro mento Scilab BrizBaTh KoMaHy Exec u ykazaTh uMs baiiyia-CclieHapus.

C 1oMOIIBI0 PeTaKTOPa, B YACTHOCTH, MOYKHO YCTAHABJUBATEL B TeKcTe (hailia crennab-
HBIE METKH — TOYKHU TMPEPBIBAHIS.

Onepamops, u Gynryuu

HeKOTOpre CIieuaJIibHbBIC CUMBOJIBI:

a(: , j) — j-it croaber MaTpuUIlH a;

a(i,:) - i-a crpoka Marpuis ; a(j : k) — 91€eMeHTb aj, Aji1,y -, ag; A ) — 3a0HUCHIBaA-
€T BCe 9JIEMEHTBI MaCCBa a B Buje crogbia; a(m , 1) =| | — yaaasger w3 MaTpuibl CTpoKy m; a’
~ TPAHCIOHWPOBAHHASA MATPHIA a; a.” — TPaHCIOHUpoBaHue MaccuBa; prod(a) — mpoussenenue
seMeHTOB MaccuBa; prod(a, dim) — npousseenue ssemenToB cTos610B (dim—=1) wim cTpok
(dim=2) ; sum(a) — cymma ssementos maccusa; sum(a, dim) - cymma s/1eMeHTOB 10161108
(dim=1) wm crpox (dim=2).

MampuuHnsie onepauul, AuHEUHOT ar2ebpbl

e det(a) — Bo3BpaImaeT onpemeUTENb KBAJAPATHON MATPUIIBI &;
e rank(a) — Bo3BpaIaeT paHT MATPHUIIHI;

e norm(a) — BO3BPAIIACT HOPMY MATPHIIHI a;

e b—orth(a) — Bo3spammaer opToHOpMAIBHBIH OA3UC MATPHUIILI &;
e inv(a) — BosBpammaer MaTpuily, 00pPATHYIO MATPHUIIE &;

e spec(a) — BO3BpAIAET BEKTOP COOCTBEHHBIX 3HAYEHUI MATDUIIHI A.

IIpumepni:
299 4
1 -2 -3 0 3 2
2-3128
IIycte d= .c=[2 3 8 7l,x=1 0 2
48 3 -5
-1 1 1 -1 4 1 3
126 4

Beraucauts: onpegennTess MaTpuiibl d; paHD MATPUIIBL C; OOPATHYIO MATPHUILY K MATPUIIE

Pemenmne:

B xomamanom oKHE B CTPOKAX BBOJA HabWpaem:
—>d=[2994;2-3128;483-5;126 4];
—>c=[1,-2,-3,0;2,3,8, 7;-1,1,1,-1|;x=[321; 1 0 2; 4 1 3];
—> xl=det(d), x2=rank(c), x3=inv(x)

B crpokax BbiBOzA m1OJTyaeM:
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x1

147.

X2 =
2.

x3 =
-0.4 -1. 0.8
1. 1. -1.
0.2 1. -0.4

Pewernue cucmem AUHEUHDLT YPABHEHUT

IIpumep: permuTh CUCTEMY JIMHEHHBIX YPaBHEHWIT

201+ x9+ 24 =8

1 —3x9 +2x3+ 44 =9
—5x1 — w3 — Txy = —5
1 — 6xy + 223 + 624 =0

Perrenre BO3MOXKHO OJHUM U3 CHOCODOB (S1, S2, S3 WJIH S4 — CM. IIPUBEJCHHYIO HUXKE
nporpammy ).

--> a=[2, 1, 0, 1; 1, -3, 2, 4; -5, 0, -1, -7; 1, -6, 2, 6]; b=[89 -5 0];
--> sl1=b/a’, s2=a\b’, s3=b*a’~(-1), sd=b*inv(a’)
sl =
8.1481481 - 1.5185185 11.703704 - 6.7777778
s2 =

8.1481481
- 1.5185185

11.703704
- 6.7777778
s3 =

8.1481481 - 1.5185185 11.703704 - 6.7777778
s4 =

8.1481481 - 1.5185185 11.703704 - 6.7777778

Permmth cucremy muHelHBIX ypaBHeHmit Bua af — b = 0 MOXKHO ¢ mOMOTIBIO (dhyHKIIE linsolve :
linsolve(a,b). B mamem npumepe:

a=[21 1’ Or 1; 1’ _3’ 21 4; _5’ Or _11 _7; 1’ _6’ 2; 6];
b=[8; 9 ;-5 ;0]; x=linsolve(a,-b)

x =
8.1481481
- 1.5185185
11.703704
- 6.777T7T778

Ecsn cucrema ypaBHeHnit umeer 6€CUUCIEHHOE MHOYKECTBO PEIEHUH, TO BBIBOIUTCS OHO
W3 HUX:

a=[2, 1; 4, 2]; b=[-7; -14 ];x=linsolve(a,b)
x =
2.8
1.4
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Ecnm cucrema me nMmeeT pereHmii:

a=[2, 1; 4, 2]; b=[-7; -13 ];x=1linsolve(a,b)
WARNING:Conflicting linear constraints!
X =

(]
Buiwucaenue xKopreti noAuHOMA

Oyukiwst roots(c) Bo3BpaIaeT BEKTOP-CTOI0CI] U3 KOPHEll MOJHHOMA C.
IIpumep: pemruts ypasuenue 7x° + 12z + 23 = 0

--> x=[7, 0, 12, 23]; d=roots(x)
d =
0.5564046 + 1.62574421
0.5564046 - 1.6257442i
- 1.1128093

Ipumenanue: Kosdpduyuernmov, nosurnoma caedyem 66odumsv 6 nopsadke yoweanus cmeneneti ne-
pemennotl . Ecau 6 ypasHeHuu omcymemeyem caazaemoe, co0epircauee, Hanpumep, 2, mo 6 eexmope
KoapPuyuenmos na coomeememaeyrouem mecme Hado esecmu 0.

Pewenue neaunelinvr ypasnenut euda f(xr)=0

Vpasrerust ObIBAIOT aarebpamdecKuMy U TPAHCIEH IeHTHRIMEA. AJTe0panviecKuM HA3BIBAIOT yPaB-
HEHHE BUIA A +a1x+a2x2 +...4+ay,z" = 0. Ecin ypaBHEeHNE HEIL34A CBECTH K aaredpandaecKoMy
3aMEeHOIl IePeMEHHBIX, TO er0 Ha3bIBAIOT TPAHCIEeHAeHTHEIM. [IpuMep: 23 sine — logz — 24 = 0
nst pertenusi ypaBHeHU, B TOM YHCJe TPAHCIEHIEHTHBIX, B Scilab npumensitor ¢yHk-
muto fsolve(x0,f), rme x0 - mavanbHoe npubanxenue, f - GyHKIMS, OMUCHIBAIONIAA JIEBYI0 9ACTh
ypasuenns f(x)=0.
IIpumep: pemnts ypasuenue 7x> + 4522 4+ 122 + 23 = 0. Habupaem B OKHE PeJaKTopa

daiir:

function y=f(x)
y=7*x . 3+45%x. " 2+12*x+23;
endfunction

u coxpansieM ero nog umenem f.sci. Barpyxaem ero B Scilab (Execute/Load into
Scilab).

st HaxoxieHust orpeska |a, b|, Ha KOTOPOM OT/IeJIeH KOPEHb JIAHHOI'O YDAaBHEHUS, 110-
crponM rpacduk byuxmmn y = 723 + 4522 + 122 + 23.

~>g=-8:0.1:-5; plot(x, f(x)); xgrid()
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W13 rpaduka BujiHO, 94T0 KOpeHb oTjeseH Ha orpeske [-6.5 , -6]. Haiinem ero, ucnonbsys
dyukimuo fsolve:

-->x0=-6.5;x1= fsolve(x0,f)
llonyyaem:

x1 =

- 6.2381997

Cucremy HeJWHEHHBIX YPaBHEHUN TaKKe MOXKHO PENTh, UCTOIb3ys pyukimnio fsolve.

Jxl +y' =1
lx; —y=0
clc

function [y]l=ff(x)
y(D)=x(1)~2+x(2)"~2-1;
y(2)=x(1)"3-x(2);
endfunction
t=fsolve([-.5,-.5],ff)
t =
- 0.8260314 - 0.5636242

Houcx munumyma dynxuyuu y=f(r) na unmepsase [a, bl

Oyukrus [f,xopt]|=optim(costf,x0) Bozpparaer jokaababI MuHEMYM QyHKITH COStE.

@Oyuxius Bos3sparmaer muanmyM dbyHkimu (3Hauenne f) u Touky, B KOTOPOii 3T0T MUHU-
MyM JoCTHraeTcs (Xopt).

I'maBnoit ocoberroCThIO (DYHKITHE Optim siBAsteTcst cTpyKTypa (byukimu costf, koropas
JOJIZKHA OBITH TaKOI:

function [f,g,ind]=costf(x,ind)

f=gg(x);//dyHKIMA, MUHIMYM KOTOPOH MBI HIIIEM

g—numdiff(gg,x); //rpaguent dbyukuun f

endfunction

Ecsn Boszsparmaemoe copmupoBannoit dgpynkiueit costf 3navenue ind pasHo 2, 3 win
4, To pysrnus cosif obecreuMBaeT MOUCK MUHUMYMa, T.e. B KAUeCTBe Pe3yabTara (PYHKIUH
optim BozBpamaercd f u xopt. Ecmn ind=1, 10 B dyHKRIIMN 0ptim HIUEro He CINTAETCS, YCIOBUE
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ind <0 o3Havaer, uro MuHEMYM f(X) He MOKET ObITH OreHeH, a ind=0 TMpepbIBAET OMTUMU3AIIUIO.
Boobrrie roBops, 3naveHme napamMeTpa ind ABASETCS BHYTPEHHUM MapaMeTPOM JJIsT CBI3U MEXK Y
optim u costf, st NCNOJIB30BaHUS optim HeoOXOINMO TOMHUTE, YTO MapaMerp ind J0J/KeH ObITh
orpeiesieH B (DyHKIMU costf.

IMpumep: Haiity MuanMyM Gy y = 24 — 322 — 5z — 4.

Permenne. TTocrpoum rpaduk dbyHKImM 715 OnpejiesieHnsl HHTEPBAJIOB |a, b|, Ha KOTOpbIX
HAXO/ISITCST SKCTPEMYMBI 9T0# (DYHKIIUH.

—>g=-3:.1:8; y=u." 4-8%x.” 2-5%x-4; plot(x, y); xgrid()

w
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13 rpaduka BugHO, uTO 370 0Tpe3oK [1, 2|. Habupaem B OKHE peJakTOpa U OTIPABJISEM
Ha, BRITIOIHEHWE haitr

function [f,g,r]=z(x,r)
f=x."4-3%x.72-b*x-4
g=4*x.73-6%x-5
endfunction

x0=1;
[fmin,xmin]=optim(z,x0)

Ilomyaaem

--> xmin =
1.5233402
fmin =

- 13.193373

Boawmoxken apyroit Bapuant, 6€3 pydHOrO BBIYUCICHUS TPOU3BOIHOM’:

function y=gg(x)
y=x."4-3%x.72-5*x-4;
endfunction

function [f,g,r]l=z(x,r)
f=gg(x)

g=numdiff (gg,x)
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endfunction
x0=1;
[fmin,xmin]=optim(z,x0)

xmin =
1.5233402
fmin =
- 13.193373

B cayuae dyurnum aByx nepemenubix: (Ilounck munnmyma dyukun Posentpoka f(z,y) =
100(y — 2%)? + (1 — x)?)

clc
x0=[-2;2];
function y=gg(x)
y=100* (x(2) -x(1)~2) ~2+(1-x(1))"2;
endfunction
function [f,g,r]=z(x,r)
f=gg(x)
g=numdiff (gg,x)
endfunction
[fmin,xmin]=optim(z,x0)
xmin =
0.9999955
0.9999910

fmin =

2.010D-11

Tema 3. ITocrpoenune rpacdpukos GyHKIHN OOHONI mepeMeHHO n rpadpukos
TPEeXMEPHBIX TMOBEPXHOCTEH

Ilocmpoerue epapuros 8 NPaAmMoYy20abHOU cucmeme KoopouHam

IIycts x mpuruMaer 3uaderus ot 0 1o 10 ¢ mmarom 0,1. Yrobsr mocTpouts rpadux HyHK-
mu y=sin (1), MOXKHO HABPATHL CIEIYIONIYT0 CTPOKY:
~>x=0:0.1:10; plot(x, sin(x))
Jna mocrpoerns rpadukoB cpady Heckobkux (yHKnuit (Hampumep, y; = sinx; ys =
) B oasOM rpaduvecKoM OKHEe MOXKHO BOCIIOJBb30BATHCS PA3HOBUIHOCTHIO KOMaH bl plot:
—> 1=0:0.1:2*%pi; yl=sin(z); y2=sin(z)./(x+1); plot(z, y1, z, y2)
I'pacduk Gyger MocTpoeH JUHUSAMHU PAa3HOro MBeTa. AHAJOTHIHBIH Pe3yIbTaT MOKHO 110~
JIy9UTh, UCTIOJIB3YS JIBa oneparopa plot BMecTo 0gHOTO:
—>5=0:0.1:2*%pi; yl=sin(z); y2=sin(z)./(x+1); plot(z, y1), plot(z, y2)
Jlutuy B 9TOM Cirydae OynyT OZHOTO IBETA.
Ouncruts rpadudeckoe 0KHO MOKHO oneparopamu xbasc(), xclear() mmu clf().
ITpumep:
—>zbasc(1:8) //owuwaromes mpu okha ¢ nomepamu 1, 2 u 3.
—>zbasc([1,3,5]) // owuwaromea oxna ¢ nomepamu 1, 3 u 5.
Omneparopom xbasc() ounmaercst Tekyiee OKHO.
YHUUTOKAIOTCA U300paskeHus, a He CaMi OKHa.
Jlns moctpoenns rpadukos Gy B pa3Hbix rpadudecKux OKHAX WCIOJB3YIOT OIe-
parop xset.

sin x
x+1
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ITpumep:
—>g=0:.1:2*%pi; y=sin(z); plot(z,y); zset('window’ 1); z=cos(z); plot(x, z)
3aro/I0BOK TEKYIIEro OKHa MOXKHO M3MEHUTL KOMAHIOH Xname.

IIpumep:
B rpacduueckoM OKHE €CThb CBOsS TaHEIb MEHIO, [O3BOJISIONIasi OTKPbIBATL HOBBIE OKHA
(File/New), sanucsiBarh cogepkumoe okHa B poguom dopmare .scg (File2,, - Save), kousep-

tupoBath B apyrue dopmars (File - Export), 3arpykark B 0KHO KapTUHKH B (opmaTe .8Cg ¢
mucka (File - Load), neuarars ua npunTepe u ap.

Komanner merio Zoom n UnZoom ciIyKaT [T YBETIUIeHUs WA YMeHbIIIeHns MaCIITa-
0a B rpadpryeckoM OKHE.

Komanna memo 3D Rot mo3songer spamars 3D-06bekThI.

B pesynbrare paboThl TporpamMMbl

x=[0:0.1:2%¥pil’;
xbasc()

plot2d2(x,sin(x))

HOJIy UM

HobaruTh K rpaduKy ceTky MOXKHO KoMaHmo# xgrid.

Cunrakcuc xgrid([style])

TTapamerpsr

style : mesioe uncs0. YKa3eBaeT Ha CTU/IL W300parXKEHUs] BCIIOMOraTeJbHON CEeTKU. DTO -
ITBET WJIN TUT YE€PHO IMTPUXOBAHHON JIMHIN, TPEABAPUTEIHHO 33 JaBAEMBIN C TTOMOIIHIO KOMAH THI
xset() mis Tekymero rpaduaeckoro OKHa.

IIpumep:

xbasc ()
x=[0:0.1:2%%pi]l’;
plot2d(sin(x));
xgrid(2)
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Jlast peqakTupoBanust rpaduIeckoe OKHO MMEET CIEeINAIbHBIN WHCTPYMEHTAPHii, KOTO-
puiit comepxkurcs B pazaene Edit rmaBroro Merto oxHa

e Figure Properties — cpoiictea rpadgmuka;
e Current Axes Properties — ycranoBka mapamMerpoB oceil KOOpAUHAT;

e Erase figure - crepers rpaduxk;

Beimosinus komany Figure Properties, mbl nojiydaem 0KHO, B KOTOPOM MOYKEM 331aTh,
4TO UMEHHO MBI XOTUM pejakTupoBarh: figure, axes, compound, polyline.

Bribpas BapuanT figure, Mbl MOXKeM TTOMEHSATH HazBaHue rpaduka, €ero pasMernieHue Ha
sxpane (X position=0, Y position=0 — sieBn1ii BepxaMii yroy); pazmeps! rpaduka, CKaB €ro mo
Jii000it U3 ocelf; 3a4aTh MBET 3a/IHETO TJIAHA, TOMEHSITDH [IBETOBYIO TAMMY.

Bribpas pemaxkTupoBanme oceif axes, Mbl MOXKEM PEIaKTHPOBATHL KAXKIYI0O u3 oceir X,
Y, Z: samarb nazsanue ocu (Label:); mper (npu 9TOM MeHsieTCs 1IBET y HA3BaHUs OCH, CETKH
U PasMETKH OCH); 3a/1aTh Pa3MeleHne Ha3BaHWA OCu: HaBepxy (: top) miwm BHU3Y (: bottom)
wi B cepennne (: middle)- misa ocu X | cieBa, B cepenuHe WIH CIpaBa — JJIst OCH Y; 1IBET
METKH, yTOJI IOBOPOTA, €€ pa3Mep, POHT, 3aaTh PACCTOTHUE MEYXKTY JUHUAMHU CETKN, YCTAHOBUTH
HACeUKy MEXKJy JIMHUAME, 33JaTh 3arojIOBOK rpaduka, ero IBer, pa3Mep, CTH/b, YCTAHOBUTD
IBETa Pa3METKH OCeil, BeT BHyTpeHHel dactu rpaduka, pasmep u Buj ceTku. l[yHKTHI MeHIO
Aspect Isoview u Tight limits nozsonsror MeHsaTH pacioJioxkeHue rpaduKa OTHOCUTETBHO
npsiMOyT0oJibHOM 0bJiacTu, BHyTpU KOTOPO# oH noctpoen. Ilyukr mento Boxes mo3sosser 3a1arh
paMKy mJist 310l 0bacTu, Viewpoint — moBepayTh rpaduK Ha OTpPeSeseHHbBINH YToI.

Bribpas mocienoBarensuo noanyHkTe MeHio Figure Properties axes u compound,
MOXKHO 00HAPYKUTH TOANYHKT polyline, B KOTOpOM MOYKHO TOMEHSATH BUJ U PA3MEPHI MaPKEPOB
U AlmpOKCUMUPOBATH HAIl I'paiK pa3IUIHBIMU KPUBBIMU.

B wmento File ects komanga Copy to clipboard — xonuposanue pucysaka B 6ydep 00-
MeHa, OTKYJIa MOTOM ero MOXKHO BCTaBUTH B Word ujau Apyroil TeKCTOBBIN pelaKkTop.

Paccmvorpum apyrue BapuaHThI KOMaHObI plot:

e plot(x,y,s) crpour rpaduk bysxinuu y(x), koopauuars To9ek (X,y) KOTOPOit 6epyres u3
BEKTOPOB OJIMHAKOBOTO pasmepa X u y. Tun nuanm rpaduka MOXKHO 3aJaTh C TTOMOIILIO
CTPOKOBOII KOHCTAHTHI S;

e plot(x1, yl, sl, x2, y2, s2, ...) — cTpouT B OJHOM rpadHUIECKOM OKHE HECKOJBKO
rpadukos.
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ITpumep:
-->x=-2%Ypi: . 1*xYpi:2*}pi;
-->yl=sin(x) ;y2=sin(x).~2;plot(x,yl, ’-m’, x, y2, ’-.+r’)

I'paduk dymkimu y; crpourcd CILIONHON duosieToBoil junueit, rpaduk (QyHKIU Yo
CTPOUTCH IITPUXITYHKTUPHOM JIMHUEH ¢ TOYKAMU B BUJIE 3HAKA, «+» KPACHOIO I[BETa.

I'pagpuru 8 noasprot cucmeme xoopduram

B nosisspHoii cucreme KoopauHaT Jiiobas TOYKa IIPeJICTABIAeTCs KaK KOHeIl paJInyC-BEKTOPA,
HCXOJISATIETO U3 HAYAIA, CUCTEMBI KOOPAWHAT, UMEIOIIero JyiuHy p u yroy 6. s mocrpoenus: rpa-
duxa bysximm p(0) ucnonb3yercs Komataa polarplot:

e polarplot(theta, rho,[keyl=valuel,. .. keyn=valuen|) — crpour rpaduk, npejicras-
Jistronuii coboil mosioyKeHne KOHIa pajuyca-BekTopa jinHoit rho n yriom theta.

IIpumep: [locrpontsh rpadpuku AByX (hyHKIIMIA:
p=3cosH5¢p u ¢p1 = 3cos 3¢
IIporpamma:

£i=0:.01:2%¥pi;

ro=3*cos(b*fi) ;rol=3*cos(3*fi);
polarplot (fi,ro,style=color("red"));
polarplot (fi,rol,style=color("blue"));

[IpuBemem erre HECKOJIBHKO MIPUMEPOB MOCTPOEHUS JBYMEPHBIX TPAIKOB.

[Toctpouts rpaduku dbysxmii y=sin(x) u yl=cos(x) . Moaudunuposars macirab Ko-
OPIMHATHBIX OCelt rpaduka.

Cdopmupyem maccns X IpUHSAB, UTO X H3MEHsIETCs B tuanasone [-8:8] ¢ marom 0,1, 3aTem
COBMECTHO C(hOPMUPYEM MACCUBBI 3HAUECHUHN 33 IaHHBIX (DYHKITUN C TTOMOIIBIO CIEYIONTel 3aTHCH
y=|sin(z); cos(z)].

C nomompro dyuakmmn plot2d nocrponm rpaduku dbyrkimit y=sin(x) u yl=cos(x), ycra-
HOBUB 3HaueHne napamerpa nar=[4,9,3,6]. Takum obpasom, ock X Oyzaer pazbura 9 OCHOBHBIMI
JIETEHUSIME (3aCEUKaMM), KaXK/10€ OCHOBHOE 4 TTPOMEXKYTOYHBIMH, & OCh Y COOTBETCTBEHHO - 6 u

3.
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x=[-8:0.1:8];
y=[sin(x); cos(x)];
plot2d(x,y’,style=[color("red"),color("blue")],axesflag=1, nax=[4,9,3,6]);

ID-

n.:-—f

D.Z:

-n.z—f

-:l.e-—j

-I.D:....,....,....,..‘.,..\.,....,\...,\...
-8 £ -4 2 ] 2 4 [

axesflag - 3mauenue mapamerpa keyn=valuen dyrkmuu plot2d - ompenessier HaIUUNE
pamku BOKpyT rpaduxa. Heobxomumo BeLIEUTH caegytoriue H6a3ucHblE 3HAYEHNUS STOTO Iapa-

8

meTpa;

0 - HEeT paMK’, HET M300paKEHUsT 0Ceii;

1 win 4 - w3o6pakeHue paMKu, 0Ck y cjaeBa (M0 yMOJIAHMUIO);

2 - w3oOpakenve pamMky, n30OpaAYKEHNsT OCE HeT;

3 - n300pazkeHne paMKHU HET, OChb Y CIIPaBa;

5 - uzobpaxkenue oceii, mpoxomamux aepes3 Touky (0,0).

IToctponm rpadukn dyHknnit y=sin(x) u yI =cos(x) ¢ mepeceuennem oceit X u Y B TOUKE
(0,0) - snauenne napamerpa azesflag=5, BBIBEIEM JIETEHY C MOJIIACIME Jist 00EMX KPUBBIX

x=[-24%pi:0.1:2*%pil;
y=[sin(x); cos(x)];
plot2d(x,y’,axesflag=5, leg="sin(x)@cos(x)");

sinfx)
— cosx)
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ITocmpoenue 2pagpuros mpexrmepusir nogeprrocmedt

Jlast mocTpoeHust TPEXMEPHBIX IPpadpUKOB UCIOML3yI0T omeparopsl plot3d, plot3dl u
mesh.

Ob6paitierne K HUM CJIEYOIIEE:

plot3d(x,y,z,[theta,alpha,leg. flag,ebox]| keyn=valuen]|),

plot3d1(x,y,s,[theta,alpha,leg,flag,ebox| keyn—valuen]|)

31ech T - BEKTOP - cToJbel] 3HaueHnii abCince;

Y - BEKTOP - CTOJIOEI] 3HAYEHUN OpUHAT;

7 - MaTpuIla 3HAYeHWH DyHKIINN;

theta, alpha - melicTBATENbHBIE UHCIA, KOTOPBIE OMPEIESIOT B T'PALYCaX ChEpHIECKUE
KOOPAWHATHI yTjia 3peHus Ha rpadguk. [lompocTy ToBOps, 9T0 yroJ, moja KOTOPBIM HAbII0AaTe b
BUINT OTOOPaAKAEMYIO TOBEPXHOCTD;

leg - mommICH KOOPAMHATHBIX OcCeli TpaduKa - CUMBOJIBI, oTaeasieMble 3aakoM @. Hampu-
Mep , 'XQYQZ’.

flag — maccus, cocrosiuii 13 3 1eJ0YUCIEHHBIX TapaMeTpos |mode,type,boz|. 3xecs mode
YCTAHABJIUBAET IIBET IIOBEPXHOCTH.

Buagenus napamerpa mode

>() - TOBEPXHOCTH WMEeT IMBET «Modey, BEIBOIUTCS MPIMOYTOJbHAA CETKA.

0 - BBIBOAUTCS IPSIMOYTOJIBHAST CETKA, 3ATUBKA OTCYTCTBYeT (6esTblii BeT).

<0 - TOBEPXHOCTH MMEET IBET «Modey, OTCYTCTBYET MPSIMOYTOIbHAS CETKA.

ITo ymomuanuto, paBeH 2 - 1[BET 3aJUBKU CUHUIL, IPAMOYTOJIbHAS CETKA BBIBOIUTCS.

type - MO3BOJISIET YIPABAATE MACIITaboM rpaduka, 1m0 yMOJTIAHUIO WMeeT 3HadeHne 2.

SuadeHust napamerpa type

0 - mpumensgeTca Ccrocod MaCIITAOMPOBAHNS, KAK Y PaHee CO3IAHHOM rpadukn.

1 - rpamumel rpaduka YKa3bIBAIOTCA BPYYHYIO ¢ IOMOIIBIO mapaMerpa ebox.

2 - rpanuibl TPpadUKa ONPEAETIOT UCXOAHbBIE JaHHbBIE.

Boz - omnpenensier Haamdme paMKH BOKPYD orobpakaemoro rpadumka. Ilo ymomgammio
paBen 4.

3Hnanenus napamemps box

0u 1 - "er pamMKu

2 - TOJIBKO OCH, HAXO/SIIHECS 33, TOBEPXHOCTHIO

3 - BBIBOJIUTCA paMKa U MOANUCH Oceit

4 - BBIBOAUTCA PaMKa, OCH U UX IIOJAITNCH.

ebox - ompenensier rpaHuibl 06JIACTH, B KOTOPYIO OYIET BBIBOJIUTHCH MOBEPXHOCTH, KaK
BEKTOD |£min,smaz, ymin, ymaz,zmin,zmaz|. JTOT napamMerp MOMKeT MCIIOIb30BATHCA TOIBKO IPU
3HAYEeHHN IapaMerpa type=1.

keyn=valuen - mocaemoBaTeILHOCTE 3HAMEHMIT CBOMCTB rpaduka keyl =valuel key2=value?2,
....,keyn=waluen, Takux KaK TOJIIUHA JINHUU, €€ TIBET, IIBET 3aJuBKU (hoHa rpaduyieckoro oKHa,
Haqmnuane mapkepa u gap. Takum obpasom, dbyukiuu plot3d (plot8dl) B kauecTBe mapamMerpon
HEOOXO0IMMO TIepPEe/IaTh IPAMOYTOJbHYIO CETKY M MAaTPUILY 3HAYEHUI B y3/1aX CETKH.

ITpumepnt:

-->[x, yl=meshgrid([-3:0.15:3]); =z=x."2+y.~2; plot3d(x, y, z)

Bajaercs onopHas MIOCKOCTH It TTOCTPOEHUST TPEXMEPHOHN MOBEPXHOCTH, TTEPEMEHHBIE
X, ¥ MEHSIOTCA OT —3 70 3 ¢ mmarom 0,15.
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xbasc()

[x, yl=meshgrid([-3:0.15:3]); =2z=x."2+y."2; plot3d(x, y, z,flag=[5,2,3])

l[BeT 3ammBKM - KpACHBIH.

xbasc(); [x, yl=meshgrid([-3:0.15:3]); z=x."2+y."2; plot3d(x, y,z,flag=[5,1,4],
ebox=[-5,5,-4,4,-1,20])

xbasc()
t=-Y%pi:.3:%pi;
plot3d(t,t,sin(t) ’*cos(t),35,45,°x0y0z’,[5,2,4]);
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Hnst dpopMupoBanmst TPSIMOYTOJIBHON ceTKu Brepebie B Scilab 4.0 mostBuack hyHKIHIs
meshgrid. Obpaliienue K Heil UMeeT BUJT:

[X,Y[,Z]|]=meshgrid(x,y[,z])

snech I,y [,z] - maccuBbl 2(3) mexopmbix mapamerpo X, Y (,Z), ykasbiBaemble uepes
samstTyo; X, Y [,Z] - Marpurpl B ciydae 2 m MACCHBBI B CJIydae 3 BXOJTHBIX BEJUINH.

ITocne dpopMupoBanysa CeTKU BHIBECTH B Hee TPAQUKY MOKHO € TIOMOIIBIO (DYHKITHE Surf
subo mesh. Tak xe, kKak u B ciay4ae ¢ dpyukiusgymu plot3d n plot3d1, surf cTpouT MOBEPXHOCTD,
BAJINBAsT KAXKYI0 A9elKY [IBeTOM, KOTOPBI 3aBUCHT OT KOHKPETHOTO 3HAUEHUS (DYHKIIUN B y3J1€
CeTKH, a mesh 3auBaeT ee OJHUM IIBETOM.

Takum obpazom, mesh ABATETCS MOMHBIM aHaa0roM (QyHKImA surf co 3HadeHneM mapa-
merpoB Color mode=undexc 6eaozo yeema B Tekyieit nagurpe useros u Color flag=0.

-->[x, yl=meshgrid(-2:0.2:2, -3:.2:3); =2z=x."2+y.*sin(x); mesh(x,y,2z)

o

NN
‘m\‘\\&}m
== =

e
S
e

-->[x, yl=meshgrid(-2:0.2:2, -3:.2:3); z=x."2+y.*sin(x); surf(x,y,z)
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ITporpamma, TpuBegeHHAsd HUXKE, TOKA3BIBAET, KAK MOXKHO B OHOM OKHE ITOCTPOUTH IPa-
duku 1ByX TpexmMepHbIx dyHKIMi (omeparop mtlb_ hold(’on’);). Ilpasna, u 6e3 sToro0 OMIEpaTOpa
rpaduK OCTAETCST TAKUM Ke.

[x yl=meshgrid(-2:0.2:2,-2:0.2:2);
z=3%x."2+4x*y."2-1;
z1=-3%x.72-4*y."2-1;

surf(x,y,z);

mtlb_hold(’on’);

mesh(x,y,zl);

Cbepy MOXKHO TIOCTPOUTH TaK:

u = linspace(-%pi/2,%pi/2,40);
v = linspace(0,2*%pi,20);
X = cos(u)*cos(v);
Y = cos(u)*sin(v);
Z = sin(u)*ones(v);
plot3d2(X,Y,Z);
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Omneparop v = linspace(0,2*%pi,20);3a1aeT BeKTOp v, cocTostinuii w3 20 3HAYCHIA C ITAroM

/10.

Bamena moceaHeit cTporn mporpaMmmel Ha plot3d3(X,Y,Z); naer

Odopmaenue u koMOUHUPOBaHUEe TPadUKOB

ITocse Toro, kak rpacduk mocrpoen, Scilab mo3BoJIgET BHITOIHUTE €0 (HOPMATUPOBAHUE.
Jast ycTaHOBKY HAJT TPAMUKOM TUTYJIBHONW HAAMKUCH UCIOJB3yeTcd KoMaHa title

title(‘string’)
ITpumep:
-->title(’T'padux dyukumu sin(x)’)
clc
xbasc()

x=1:.1:4;plot(x,sin(x))
xtitle("I'padur dbymxuum y=f(x)", "Ocs X","Ocy Y")
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Tpadsik dayrkupm y=Fx)

0.2

0.4+

[l

0.0+

0.4

Oce X

st ycranoBkY Hanmceil BosJe oceil X, y W 7 WCIoJb3yorest kKoManabl label(‘string?):
xlabel(‘Oce X’) ylabel(‘Ocb Y?) zlabel(‘Och Z7)

Jns cozmanus JereH bl nCIoab3yTC Pa3/IMIHbIe BapuaHThl KoMaH bl legend.
Onana n3 \aux:

legend([‘stringl’,’string2’ ’string3d’,. .. .],a=pos)

Ecnn pos=1, 10 jserenga momMenaercsd B BEPXHUN IpaBblil yroJi,

pOS=2, TO B JIEBBIIT BepXHUIT yTOI,

POS=3, TO B JIEBBLIIl HUKHUI YTOJ,

pos=4, TO B HMKHUI TPABBINA yTOJI,

POS=D5, JIETeHIa TePETACKUBAETCS MBIIIBIO.

IIpumep:

—>legend(|’sin(x)’; cos(x)’;’sin(x)’],a=3);

JLst pacmo/ioXKenns HECKOIbKUX rpaduKOB B OJHOM OKHE 063 HAJOXKEHWS WX JAPYT HA
JIpyra ucrosjb3yercs Komana subplot. Ona fgoskHa cTosiTh J10 onieparopa nocTpoeHus rpaduka.

e subplot(m,n,p) wiu subplot(mnp) : m OKOH 10 TOPU3OHTANHN, N — TI0 BEPTUKAJIHN, P — HOMED
OKHa, B KOTOPOe Oy7IeT BBIBOJUTHCA TeKyTuii Tpaduk (HyMeparysi BEJEeTCs TT0 CTPOKAM ).

o clf reset ynassier Bce MOMOKHA U BO3BPAIAIOT TPadhUIecKoe OKHO B 0OBITHOE TIOJIOXKEHNE.
ITpumep.

x=1:.1:3;
subplot (211) ,plot(x,sin(x)) ;subplot(212) ,plot(x,cos(x))
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1.0
D.B:
D.B—-
D.T—-
D.E-—-

0.4
0.2
0.2

0.1
0

0.8

0.4:
D.Z:
D.D:
-D.Z—-

0.4

0.8+

-1.0

Ilocmpoenue ezpaguros 6 sude cmyneHwamot AUHUY

Hns mzobparxkenusi rpacduka B Buie crynendaroit suauu B Scilab cymecrByer dbyHKITHS
plot2d2(z,y). Ona noaHOCTHIO COBHamaeT no cuHTakcucy ¢ (gynknumeii plot2d. Tnasroe ormmune
COCTOUT B TOM, 9TO X ¥ Y MOIYT OBITH HE3ABUCUMBIMU JIPYT OT JIpyra PYHKIUSIMU, BA2KHO JIUIIb,
9T0OBI MACCUBREI X W Y OBLIHM PA3dWTHI HA OJWHAKOBOE KOJMIECTBO WHTEPBAIOB.

SAJTAYA

WNwmetorcst aeTanbuble HAGIIOACHUS 38 POCTOM HAPOIOHACETCHUS HA MJIAHETE 3& TEPUO,T
¢ 1947 o 2006 roawr, mua. yen. IlocTpouth rpaduk, oTparKammuii JUHAMUKY IIPOIECCA Ha
ocHoBaumm manabix 1947, 1958, 1970, 1980, 1999, 2006 roza.

TTosnemenTHO BBegeM Maccusbl X n Y u Bocnosibayemcst byukumeit plot2d2(z,y): x=[1947
1958 1970 1980 1999 2006];

y=[2.003 3.1 3.6 4.7 5.2 5.4];

plot2d2(x,y);

40

2.0+

e B B e e A E R
1840 1850 1860 1870 1930 1850 2000 2010

T'ucrorpamMy MOXKHO MOCTPOUTH € TOMOIIBIO ormeparopa histplot.
ITpumep:

histplot([-4.5:0.25:4.5] ,rand(1,20000,’n’),style=2);
deff (’ [yl=£f(x)’, ’y=exp(-x.*x/2) /sqrt (2*}pi);’);
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x=-4.5:0.125:4.5;x=x7 ;plot2d(x,f(x),26,"000");

titre= ’macro histplot : (normalized) histogram plot’;

xtitle(titre,’C (Classes)?’,’N(C)/(Nmax length(C))’);

legends([’gaussian random sample histogram’ ’exact gaussian density’],[2 26],1)

maco histplot : (normalized) histogram plot

Z x gaussian random sample histogram
—— exact gaussian density

i
. "

010+

0.204

i
1
i

N{GN(Nmasx length(C))

=]
1

005+

o.oo T f T t t T i T
5 - 2 2

st mocTpoeHust TpeXMEPHBIX TucTorpamm B Scilab ucnonbsyercs dbyuaxnus histdd:

hist3d(f,[theta,alpha,leg,flag,ebox])

31eck f - marpura (m:n), 3agatorias rucrorpammy f (i, j)=F( zi,yj) llapamerpsr theta,alpha,
leg,flag,ebox yupasisior Temu ke cBoiicTBaMu, Kak u y ¢yHKIun plot3d.

IIpumep. llocTpouTh TPEXMEPHYIO TUCTOIPAMMY IIPU [TOMOIIU KOMaHIIBI hist3d.

Jlnst hopMupoOBaHMS MATPHUITBl BXOJHBIX JAHHBIX BOCIOJb3yeMmca KoMaumoit rand. Ha-
HOMHHM, 9TOOBI CO3/IaTh MATPHILy pPa3sMepoM (m,n), HeoOXOAMMO WCHIOIb30BaTh KOHCTPYKIIUO
rand(m,n)

[Tonyuenmas ructorpaMMa n300parkeHa Ha pUCYHKE.

hist3d(9.7%rand(10,10),20,35);
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Tema 4. OcHoBbI IporpaMmMupoBaHuga B cucreme Scilab

B Scilab BcTpoen MOIHBIN 93BIK TPOrPAMMUDPOBAHNUA C TOJIEPKKON 00bekToB. Pabora B
Scilab MoxkeT oCyIIeCTBAATHCS KaK B PEKIME KOMAHIHON CTPOKH, TaK ¥ B IPOrPAMMHOM PEKHME.
Jlnsa cospammst mporpammbl (mporpaMmy B Scilab mHOrma Ha3BIBAIOT ClieHAPHEM ) HEOBXOANMO:

1. Bemsars komamay Editor u3 memto.
2. B oxne pemakTopa Scipad HabpaTb TEKCT TpOTPAMMBI.

3. CoxpanHuTh TEeKCT nporpammbl ¢ nomoiisio komanasl File /Save B Buje daiina ¢ pacim-
penneM sce, manpumep file.sce.

4. Tlocsie 3TOTO TIPOTPAMMy MOYKHO OYIeT BBI3BATH, HAOpPAB B KOMAHIHOW CTPOKE €XeC, Ha-
npumep exec("file.sce"), wim Ber3Bas Komanay Mento File /Exec..., win, HaXosch B OKHe
Scipad, seimosnauTs kKomany Execute /Load into Scilab (Ctrl+1).

IIporpaMMHBI peRUM JTOCTATOYHO YA00EH, TaK KaK OH IO3BOJISIET COXPAHUTH paspa-
HOTaHHBIN BHIYUC/UTEIbHBIN aaropuTM B Buje dailjia U MOBTOPATH €ro IIPHU JPYIUX HCXOHBIX
IIAHHBIX B Ipyrux ceccusix. Kpome obparennit K QyHKIMAM U OIEPATOPOB IPUCBAUBAHUS, B IIPO-
rpaMMHBIX (DAfIax MOTYT HCTIOIB30BATHCSA ONEPATOPHI A3bIKa MporpaMmmupoBanus Scilab (a3
nporpaMMupoBanus Scilab Oymem Ha3BIBATDH SCi-T3BIKOM).

OcHnosHbie onepamopst SCi-A3bLKG

dyukInu BBOJAA-BhIBOAA B Scilab

st oprarm3anum TpocTeiiero BBoga B Scilab MOXKHO BOCIOJIB30BATHCS (DYHKITUAMI

x=input(’title’);

JGRINGI

x=x__ dialog(’title’; 'stroka’);

Oyuknudg npui BBIBOAAT B KOMAHIHON cTpoke Scilab momckasky title u »KaeT mOKa IMOJIb-
30BaTeNb BBEJIET 3HAUEHUE, KOTOPOE B KAUECTBE PE3YJIbTaTa BO3BPAIIAETCI B IEPEMEHHYIO .

-->x=input (’title’);
title-->4
-->X

x =

4.

Oyukius . dialog BEIBOIUT HA 3KPaH JUAJOTOBOE OKHO ¢ UMeHeM title, TToc/Ie 9ero mojib-
zoBaresnb Moxker mieakHyTh OK u Torna stroka Beprercs B kadecTBe pe3ysibTara B IEPEMEHHYTO
z, 1ub0 BBECTU HOBOE 3HAUYEHUE BMeCTO stroka, KOTOpOE U BEPHETCH B KaueCTBe pe3yJibTaTa B
ITEPEMEHHYIO 7.

scilab Dialog x|

fitle

1l

] I Cancel
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Habpas Bmecto stroka umcsio 45 u pacnedyaras X, MOJAYINM:

Scilab Dialog x|

fitle

45 ]

-
4 F

k. I Cancel

_>x

45

Oyuknusa mput TPeodPA30BBIBAET BBEIEHHOE 3HAYEHWE K UNCJIOBOMY THUIY TAHHDBIX, &
dbyukuuga z_ dialog Bo3BpaImaer cTpokoBoe 3Hadenue. [losromy mpu ncmonp30BaHuN (HYHKIIUH
z_ dialog njst BBOJA YMCJIOBBIX 3HAYEHWI, BOZBPAIIAEMYIO €I0 CTPOKY CJiejiyeT 11peodpa3oBaTh B
YUCTI0 ¢ TToMOoIbio (byHKIun evstr. [losroMy MOXKHO TPEIIOKUTE CJIEIYIONIYI0 (hOPMY HCITOJTb-
3oBanug pyukiun £ dialog 1y BBOJA YNCIOBBIX 3HAYEHUI.

x=evstr(x_dialog(’title’, ’stroka’));
Moxmo cpasy mabpaThb
->x=evstr(x_dialog(’title’, ’467));
-->x+6
ans =
52.

Jnsg BBIBOJA B TEKCTOBOM PEXKUME MOXKHO HCIOJIH30BATHL (DYHKINIO disp CACHYIOIe
CTPYKTYDHI disp(b). 3mech b - uMs TepeMeHHON WM 3aKIIOYEHHBIN B KABBIYKHA TEKCT.

-->disp (’TlpuBeT’)
[lpuseT
-->disp("llpuseT")
[lpuseT

Oneparop HpuCBaNBAHUA

OmnepaTop TpUCBANBAHWS UMEET CJAEAYIONIYI0 CTPYKTYPY a=>b, 3/1eCh 4 —MM TIepeMeHHON
Wid 3JeMeHTa MaccuBa, b - 3HaUYeHME WJIM BbIpaxkeHue. B pe3ysibrare BBHINOJIHEHUs] OMEPATOPA
OPUCBAMBAHUY IIEPEMEHHON ¢ NPUCBAMBACTCH 3HAYEHNE BHIPAYKEHU b.

T=5;y=sin(z);

Ycs0BHBII oepaTop

O,Z[HI/IM "3 OCHOBHBIX OTIEPATOPOB, PEAJIU3YIOIIUM BETBJICHUE B 60.HBH_H/IHCTBG A3BIKOB TIPO-
FPAMMUPOBAHUS, ABJIETCA YCIOBHBIH oiepaTop if. CyrecTByeT 0ObIYHAS U PACTITUPEHHAST (DOPMBI
omeparopa if B Scilab. Ob6brunsrit if nMmeer Bu

if Jlorudeckoe_srpaxeHne then

NecTpyruun_1
else
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NucTpyRunn_2
end

WHCTPYKIIY B CIHCKE PA3/IE/SOT ONePATOPOM, (3amsrasi) Wik ; (TOYKa ¢ 3aIIsTOoi).

Jloruyeckue BbIpaXKeHUs

Jlorndeckue BbIpazKeHHUsT COCTOSIT U3 KOHCTAHT, MEPEMEHHbIX U (DYHKIU, COeIMHEHHbIX
ouepanusiMu OTHOILeHUs: 6oJibiie (=), Gosbiie win pasHo (>—), paBHo (—=), He pasuo (=) ,
membie (<), Merbie miu pasro (<=). Hampuvep: x2>y. Jlormdeckne BHIpaskKeHust TPUHAMA-
0T 3HAUCHNS «UCTHHA» WM «JI0XKb». HampuMep, mpn x—2 U y—8 3HaUeHNe BBHIPAYKEHUS I2>y
ABJIAETCA JIOXKBIO. HeCKOJ_[]:)KO JIOTUYECKUX Bpra}KeHI/Iﬁ MOTYyT 6]:)ITB O6’be,Z[I/IHeH]:)I B OAHO OTiepa-
ropamu & u |. Hampumep: x."2>y | y>7. Ecin HECKOIBKO JIOTHIECKUX BBIPAYKEHUI COETMHEHBI
OorrepaTopoM & , TO 3HAYCHNEC TAaKOT'O BBIPDAXKEHUA ABIACTCA I/ICTI/IHOI?I7 eCJIN KazKJ0e JIOTMYIeCKOoe
BLIpaKeHre, BXOJISIIee B HErO, SIBJISIETCS HCTHHOM. ECIn HECKOIBbKO JIOTHYECKUX BhIPasKeHUil Co-
eJIMHEHBI OIIEPATOPOM |, TO 3HAUEHNE TAKOIO BbIPAZKEHUsI SBJISETCS UCTUHOM, eCn X0Tst Obl OJIHO
JIOTHYECKOE BBIPpAyKeHHe, BXOJSIIEE B HEro, siBJIsieTCs UCTHHOM.

3a9acTy0 MpU PeIeHnr TPAKTUIECKUX 3329 HEeJIOCTATOYHO BBIOODA BBITOJTHEHUS WJIN
HEBBIIIOJIHEHUSI OJIHOTO YCIOBHUsL. B 3TOM ciydae MOXKHO, KOHEYHO, 110 BETKE else HAIMCATH HOBBIM
oneparTop if, HO JiydIIe BOCHO/IB30BATHC paciupennoit popmoii oneparopa if.

if Jloruweckoe_supaxenue_1 then
NecTpyrumu_1
elseif Jlorngyeckoe_srpaxenne_2 then
VrCcTpyRIuU_2
else
VrCcTpykuuu_3
end

B stom caywae omeparop if paboraer Tak: eCnm JOTHUYECKOe BhIpaXKeHwe | MCTHHHO,
TO BBINOJIHAIOTCH UHCTPYKIMU 1, a 3aTeM MHCTPYKINUH, cTosdiiue 1mocie oneparopa end. Ec-
JIN JIOTUYECKOe B])Ipa}KeHI/Ie_ 2 ABJIAETCA I/IC‘TI/IHOI‘/JI7 TO BBIITOJHAIOTCA WHCTPYKIIUN 27 a 3aTeM
MHCTPYKIIMK, CTodIue nocje oneparopa end. Eciu Hu 0/1HO U3 JIOTUYECKUX BhIDAYKEHUI HE sSB-
JISIETCS UCTUHOM, TO BBIMOJIHSIOTCA WHCTPYKIIAW, CTOSAIHIE OCae caosa else.

YHacrable caydan:

1. if Jloruueckoe sBoipaxenue then Uucrpykimu , end

ITpumepnt:

-->1if x>5 then y=8, end
-->if x>b then y=8;t=6; end

2. if Jlormaeckoe Bwipaxkenwe then Uucrpykmmu 1, else Mucrpykmmu_ 2; end

ITpumepws:
-->1f x>b then y=8,t=6; else y=x"2 ,end

3. if Jloruueckoe_srpaxenue then
UucTpyRINM
end
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Sameuanue: croso then 6 cocmase ycaosrozo onepamopa tf ne Asaaemces 00A3aMENLHBIM.
IIpumep. Boraucants dynkmumo v npu x=0.397, ecin

sin(3x) x? < 28cosx’®
y= m x2 > 25cosx®
xZ 12
Pemnenne:
x=0.397;
if x.72<=25%cos(x."3) then
y=sin(3*x)
else
y=(2*x - tan(x))./sqrt(x.~2+2)
end

Ha6pag sror daiis B pegakrope Scipad u 3anmycrus ero Ha BhinosiHenne komangoii Execute/Load
into Scilab, momxy4amnm:

'y' =
0.9287402

B xagecTBe mpumepa TpOrpaMMUPOBAHUA Pa3BETBIISAIONIETOCA MPOIIECCa PACCMOTPUM pe-
IIeHne KBaAPATHOIO ypaBHeHus ar’ + bx + ¢ = 0 BXogHBIMU JaHHBIME TOH 3a/a49l SBISIOTCSA
k03 duImeHTr KBaJIpaTHOTO YpaBHEHUs a, b, ¢. BBIXOTHBIMYU TaHHBIMU SIBJIAIOTCA KOPHU YpPaB-
vernug x1 , X2 wim coobIeHne 0 TOM, UTO JeHCTBUTEIbHBIX KOPHEH HET.

Anzopumm cocmoum u3 caedyOUWUT IMAN0s:

1. Beox koadbdurnmentos ypaBuenud a, b u c.
2. Ilposepka, siBJisieTcs JIH ypaBHEHUE KBaIpaTHBIM (a#£0).
3. Boruucienne nuckpuMuHaHTa ypaBHeHud d.

4. Ecin d=0, To BeIBOANUTCS COOOITNEHME: YpaBHEHNE UMEeT JIBa PABHBIX KOPHS U MEYATAETCH
3HaUYEeHWe KOPH4.

5. Ecau d>0, onpenensitorest x1 u x2

6. Ecmm d<0, To BriBoauTCsa coobienne «Kopmeit Her».
IIporpamma perrienunsi KBaAPATHOrO YPaBHEHWS

clc

a=input(’a=’);

b=input (’b=’);

c=input (’c=?);

if a==0 then

disp("VpaBHeHne He gBIAETCA KBALPATHEM'")
else

// BhuMCIgeM IUCKPUMUHAHT.
d=b*b-4*ax*c;

// Eciv OWCKpUMHHAHT OTpULIATEJIEH,
if d<0

// TO BHBOZL coobmeHus,
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disp(’ [elicTBUTeNbHHX KOpHEH HeT’);

elseif d==0

//uHade-BHYNCIEHNE KOPHEH COOTBETCTBYWIETO

// ¥KBagpaTHOTO ypaBHEHHH.

disp("ypaBHeHme uMeeT IBa paBHHX KOpHA") ;x=-b/(2*a)
else

x1=(-b+sqrt(d))/2/a

x2=(-b-sqrt(d))/2/a

end

end

a=-->1
b=-->2
c=-->-5
x1 =
1.4494897
X2 =
- 3.4494897

Haiitu Bce KOpHU KBaAPATHOTO YpaBHEHMs MOXKHO 1 6€3 oneparopa if, BOCmob30BaBINCh
TeM, 4To B Scilab onpesesiens omepaiun HaT KOMILIEKCHBIMY YUCJIAMHU.

clc

a=input(’a=’);
b=input (°b=’);
c=input (’c=’);
d=b*b-4x*axc;
x1=(-b+sqrt(d))/2/a;
x2=(-b-sqrt(d))/2/a;
disp(x1,x2);

=-->1
b=-->2
c=-->3

- 1. - 1.4142136i
1. + 1.41421361

Ilonyannam KoMILTeKCcHBle KOPHU KBaJIPATHOTO yPaBHEHU.

OnepaTop aJIbTEPHATUBHOTO BbIOOpA

Eie oguM criocobom opraHuzanuu pa3BeTBEHU dBjsieTcs oneparop select ajgprepHa-
TUBHOI'O BbIOOpa CJie/lyloneil CrpyKIypbi:

select mapameTtp
case 3HaueHnel then omepaTopsl
case 3HaueHume2 then omeparopm2

else omepaTopH
end

Omnepatrop select paboraer caeayromumM 06pa3oM: ecjin 3HAUEHUE TTapaMeTpa PABHO 3HAYe-
HWwtol, TO BBITIOTHIIOTCS ONEPamopsl, MHATE eCITN TTapaMeTp PABEH 3HANEHUI02, TO BBITIOMTHIIOTCS
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onepamopsl?2; B IPOTUBHOM CJIydae, eCIU 3HAYeHHe TapaMeTpa COBIAJIAET CO 3HAYEHUEMS, TO BbI-
MOJIHAIOTCSA onepamopuid u T.71. Ecu 3HaueHre mapamMerpa He COBIAJIAET HI C OJHUM U3 3HAUEHHIT
B TPYNIaX €ase, TO BBIOIHAIOTCS ONMEPATOPhI, KOTOPhIE HIYT MOCJe CIy*KeOHOTO cioBa else.

Koneuno, n1060# aaropuT™ MOKHO 3apOrpaMMUpOBaTh 0e3 ucmojb3oBanus select, nc-
HOJIB3Ysl TOJBKO if, HO MCHOJIB30BaHUe OlepaTopa aJbTePHATHBHOrO BBIOOpa select penaer mpo-
rpaMmMmy 00/1e€ KOMITaKTHOM.

PaccMoTpuM HcIiosib30BaHue oneparopa select Ha MpUMepe pelreHus CJIeIyoel 3a1adu.

ITpumep. BrisecTn Ha negarh HA3BAHUE JHSA HEJAEIN, COOTBETCTEYIONIEE 33IaHHOMY YNC-
ay D, mpu ycimoBuu, uTo B Mecatie 31 nendb u 1-e wnciio - moHege bHUK.

Jns perienus 3aja4mM BOCHOB3YEMCS yCJIOBUEM, 9TO l-€ 4ucio - noHejenbHuK. Femn
B pesysibraTe OCTaTOK OT JIeJIeHUs 3aJlanHoro uncya D Ha cemb Oyer paBeH eJIuHUIe, TO 9TO
MOHEJIE/IBHUK (TTepBOe, BOCbMOE, MSTHAJINATOE, ABAJIATH BTOPOE U JIBAJIATEL JIEBATOE YUCJIA),
JIBOIiKE - BTOPHWK, TPOHKE - Cpesa M Tak Aajiee. BbIYMCINTE OCTATOK OT JEJEHWS 9WCIa I Ha
k moxkuo mo dopmyie x-int(z/k)*r. CaemoBareabHO, TIPU TOCTPOCHUH AJITOPATMA HEOOXOIUMO
MCTIOJIL30BATH CEMB YCJIOBHBIX OMEPATOPOB.

Pemenne 3a/1a49u ¢TaHeT 3HAYUTEIHLHO MPOIIIE, €CIM IPH HATUCAHUNA TPOTPAMMBbI BOCIIO b~
30BaThCst oneparopom select.

D=input (’Enter a number from 1 to 31%);

//BHYnCleHue OCTaTKa OTHelNeHus D Ha 7, CpaBHEHHE €ro C YUCIAMU

// or 0 mo 6.

select D-int(D/7)*7

case 1 then disp(’Monday’);

case 2 then disp(’Tuesday’);

case 3 then disp(’Wednesday’);

case 4 then disp(’Thursday’);
5
6

case 5 then disp(’Friday’);
case 6 then disp(’Saturday’);
else

disp(’Sunday’);

end

Pacemorpum omepatopsr nmkiia, B Scilab. B sci-sizbike ecTh 1Ba BUAA [THKJIA, - OMEPATOD
nukJia ¢ npeayciaosuem while u oneparop for.

Omneparop while

Omneparop nukJja while umeer Bu

while ycsioBue

OTIEPATOPHI

end

31ech ycaosue - JOTUIECKOE BBIPAYKEHUE, ONEPpamopb, OYAYT BBITIOJHATHCA THKJITIECKH,
MOKA, JIOTHYECKOE YCAOBUE UCTUHHO.

Omneparop 1mukaa while 006/a1aeT 3HATUTENBHON THOKOCTHIO, HO HE CJUIIKOM YA00eH JJTst
OPTaHU3AINH «CTPOTHX» ITHKJIOB, KOTOPHIE MTOMKHBI OBITH BBITIOIHEHBI 33/IAHHOE THCTIO0 Pas.

Omnepatop 1ukTa for mCmomb3yeTcss MMEHHO B 9TUX CIYUAIK.

Omneparop for

Omneparop 1muk/a for nMmeer B

for x=xn:hx:xk

OIIEPATOPHI

end

3rech © - UMs CKaJSIPHON TepEeMEeHHON - mapaMeTpa IUKJA, Tn - HadaJbHOE 3HAUEHNE
napaMerpa IMuK/a, Tk - KOHEYHOe 3HAYEeHWEe TapaMerpa, IUKJa , hz - mar mukaa . Ecam mar
nuKJia paBed 1, T0 hz MOYXKHO ONMYCTUTH, M B 3TOM CJydYae oneparop for Oymer Takum.
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for x=xn:xk
OIIepaTOPH
end

BebImosiHenre MK 1a HAYMHAETCS ¢ TPUCBOEHMS! TTapaMeTpy HAYATLHOTO 3HAYEHUs (L=127).
3arem ciaeayeT mpoBepKa, He MPEBOCXOINT JIH TapaMeTp KoHedHoe 3uadenue (z>zk). Ecin >k,
TO NUKJI CYMTAETCH 3aBEPIIEHHBIM, M YIPABJIEHHUE MEPEJIAeTCH CJEIYONIEeMy 3a TeJOM IHUKJIA
oneparopy. Ecsn ke z<zk , TO BBIIOTHIIOTCS OMEpaTOPHI B IuKJIe (Teso uka). Jasee mapamerp
VK18 YBEJMYUBAELT CBOE 3HavYeHune Ha hx (x=x-+hx). [Tocne uero cHOBa MPOU3BOANTCS IPOBEPKA
3HAYEHUS TTapaMeTpa IUKJIA, U aJITOPUTM OBTOPSETCS.

ITpumep. Tporabymuposars GyaKImio y = xln’r, £ npuHEMaer 3HAYeHHs 0T 1 10 €
marom (,2.

clc
for x=1:.2:2
y=x*log(x)"2;
printf("%41.1f  %2.2f" x,y)

disp(’?)
end
1.0 0.00
1.2 0.04
1.4 0.16
1.6 0.35
1.8 0.62
2.0 0.96
Hwkner while un for moryT 66ITh TpepBaHbl ¢ TOMOIIBIO OTIepaTopa break.
ITpumep.
-->a=0; for i=1:5:100, a=a+l; if i>10 then break, end;end
-->a
a = 3.

Ob6pabomka odHomeprbvr maccusos u mampuy, 68 Scilab

MaccuB — 9T0 COBOKYIMHOCTD OJHOPOIHBIX JIEMEHTOB, UMEOITUX 0H0 nMa. O THOMEpHBIH
MACCHB — 3T0 BEeKTOp @ = (a1, ag, .., ay). JAByMEpHBIIl MacCHB — 3TO MATPHIIA

By bry ... by

pasmepHocTy n¥m.

B cucreme Scilab npuHATO 3/1€MEHTEI MACCHBOB 3aMCHIBATH CJeaytonmmM obpazom: a(l),
a(u), b(3, 7), b(n, m).

ZLHH TOTO, LITO6I)I OnIpeae/INTh KOJIMYEeCTBO 9JIEMEHTOB B OATHOMEPHOM MaCCUBE X, MCITOJIb-
3ytor dyuknuo length suna

n—=length(x)
st Toro, 9robbl ONpeseuTh KOJIUIECTBO CTPOK (Nn) u ¢Toa61os (m) marpunst b, MOKHO

BOCIIOJIB30BaThCs (byHKITHEN size:
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[n, m|=size(b)

Paccymorpum Bo3MOXKHOCTH SCi-si3blKa A1 06paborku mMaccuBoB u marpur,. OcobeHHo-
CTBIO TPOrPAMMUPOBAHUS 33124 06paboTKN MaccuBOB (OHOMEDHBIX, JTBYMEDHBIX) HA SCi-sT3BIKE
SIBJISIETCA BO3MOXKHOCTB KaK MO3JIEMEHTHOH 00paboTK MacCuBOB (KakK B JIEOOOM sI3bIKE TIPOrPaM-
MUPOBaHNUs ), TaK ¥ UCHOb30Banne (ynknuit Scilab 11a paboThl MaccHBaMu U MaTPUIAMU.

Paccymorpum ocroBHbIE airopuTMbl 00pabOTKM MAaCCMBOB M MATPUIL U UX PEAJTHIANUIO HA
SCi-sI3bIKE.

BBoa-BbIBO/T MACCMBOB 1 MaTPWUI]

BBoa maccupoB m MaTpuir MOXKeT OBLITH OPTAHN30BAH KaK B PEXKUME IHAJIOTA!

clc

N=input (’°N=2);
disp("Bsog BexTopa X");
for i=1:N

x(i)=input (’X=?);

end

disp(x);

//BBOZ MaTpuis

N=input (°N=’);

M=input (’M=");

disp(’ Bmogm wmaTpummp ’);
for i=1:N

for j=1:M
a(i,j)=input(’?’);

end

end

disp(a);

N=-->3
Beson BexkTopa X
=-->4
X=-->-3
X=-->46

4.
- 3.
46.

N=-->2
=-->3
Beopm maTpunm
-->-1
-->6
-->0
-->34
-->3
-->65

34. 3. 65.
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TaK 1 HEIIOCPEeACTBEHHO B IIPpOrpaMMe:

x=[4 -3 46];
a=[-1, 6, 0;34, 3,65];

Buiuucaenue cymmost U NPou3eedenHus INEMEHMOE MACCUBE (MAMPULDL)

PaccymoTprm aaroputM HaX0KIAEHUS CYMMBI, KOTODbIH 3aKJ/II0YAETCA B CASIYIONIEM: BHA~
gase cymma pasaa 0 (s=0), 3aTeM K s 1006aBjIsieM TEPBBIN 9JIEMEHT MACCHBA U PE3YJIbTAT 3aIll-
CbIBAaEM OIISITh B IIEPEMEHHYIO S, Ja/iee K MepeMeHHoi § g00aBjisgeM BTOPOH JEMEHT MacCuBa U
PE3YJIbTAT 3aIUCHIBAEM B § U JIajiee aHAJOIUYHO J100aBJIIEM K § OCTajbHbIE JIEMEHTHI MAaCCHU-
Ba. lIpy HAXOXKTEHUN CYMMBI 3JIEMEHTOB MATPUIIBI TIOCJIEIOBATETEHO CYMMUPYEM SJEMEHTHI BCEX
CTPOK.

AJTOpUTM HAXOKTEHUST TTPON3BEIEHUST CCAYIONNH: Ha TepBOM HAYAILHOE 3HAYEHHUE MTPO-
u3Besienns pasHo 1 (p=1), 3areM MOCTEI0BATEIHHO YMHOKAEM P HA OUEPEHON STEMEHT, U pe-
3yJbTAT 3alUCbIBAeM B P U T.JI.

IIpumep. TIporpaMma BEIYUCTEHNST CYMMBI 9/IEMEHTOB MaCCUBA,

//3anucwBaeM B ImepeMeHEyL S uuciao O.
s=0;

//TlepebupaeM BCe 3JE€MEHTH MacCCHUBA
for i=1:length(x)

//HaKOIIEHNe CYMMSI

s=s+x(i);

end

IIpumep. TIporpavma BEITUCIEHNST TPOU3BEICHUS 3/IEMEHTOB MaCCUBA

p=1;

for i=1:length(x)
p=p*x(1);

end

IIpumep. TIporpavma BEITUCTEHNST CYMMBI 9JIEMEHTOB MATPUITEI

s=0;

//BBHYNCIISEM KOMMYECTBO CTPOK N M CTONOIOB M MATPUIR a.
[n,m]=size(a);

for i=1:n

for j=1:m

s=s+a(i,j);

end

end

disp(s);

Ipumep. IIporpaMma BEIYUCTEHNS TPON3BEIEHNS SJIEMEHTOB MATPHUITHI

//HaganbHoe 3HadeHme mnpousBegeHue (p) pasBHO 1.

p=1;

//BHunCNgeM KOIWIeCTBO CTpok N u cTombuos M MaTpuip a.
[N,M]l=size(a);

//TlepebupaeM BCe CTPOKE MATPUI.

for i=1:N

//TlepebupaeM BCe CTONGIH MATPHUIE.
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for j=1:M

YMHOXaEM 3HAYEHNE P HA TEKYWLMH 3JIEMEHT MAaTPHIIH.
p=p*a(i,j);

end

end

Houck marcumaivbHo20 (MUHUMAADHO20) INEMEHMA MACCUBE (MAMPULDL)

AJIrOpUTM pellleHns 3aJa4n IOMCKA MAaKCHMyMa M ero HOMEpPa B MACCHBE CJIeAYIOIIHUIL.
Ilycts B mepemennoit ¢ umenem Maz XpaHwTCd 3HAYEHWE MAKCHMAJIBLHOTO JIEMEHTA MAaCCHUBA,
a B mepeMeHHOM ¢ mMeHeM Nmax - ero Homep. IIpennosokuM, 9To TEpPBBId SJIEMEHT MacCUBa
SBJIAETCA MaKCUMAJIBHBIM M 3aIuieM ero B nepemennyo Maz, a B Nmaz - ero nomep (1). Sarem
BCE 3JIEMEHTHI, HaUYWHasd CO BTOPOrO, CPAaBHUBaeM B IIUKJE ¢ MaKCUMAaJbHBIM. Ecmm Tekymuii
5/IEMEHT MACCUBA OKA3bIBAETCS HOJTBIIE MAKCUMAIBHOTO, TO 3AMUCHIBAEM €10 B mepemennyio Maz,
a B mmepeMeHHy0 Nmaz - TeKyllee 3HadeHnue HHIEKCA, 1.

IIpumep. @parMeHT TPOTPAMMBI TIOUCKA MAKCAMYMA:

//3anucsBaeM B Max 3HavYeHWe NIepBOrO DIEMEHTa MAaCCHBA.
Max=x(1);

//3anuceBaeM B Nmax HOMED MAKCHMAIBHOTO JIIEMEHTa
//MaccuBa, cefivac sTo umcio 1.

Nmax=1;

//TlepebupaeM BCe 3JEMEHTH MACCUBA, HAYMHAA CO BTOPOTO.
for i=2:N

//Ecnn Tekymu#i sieMeHT MaccuBa 6ombme Max,

if x(i)>Max

//TO Terymu#i 3meMeHT MacCuBa OOBABISEM MAKCHMAJIBLHEIM,
Max=x(1i);

//a ero HoMep paBeH 1i.

Nmax=1i;

end;

end;

AJTOPUTM TIONCKa, MUHUMAJIBHOTO 9JEMEHTa B MaccuBe GyIeT OTINYIATHCS OT TPUBEIEeH-
HOTO BBIIIE JUITH TE€M, 9YTO B omeparope 4f 3HAK TMOMEHSIeTCS C > Ha <.

IIporpamMmma moncka MUHHMAJIBHOTO 3JeMeHTa MaTPUITBI M ero WHIeKCoB: Nmin - HOMep
CTPOKM , Min - HOMEP CTOJIONa MUHUMA/IBHOTO J/IEMEHTA.

Ob6parure BHUMaHUE, YTO TIPU OUCKE MUHUMAJIBHOTO (MaKCHUMAIHHOTO) 3JIEMEHTA, MaT-
PHIlbI IMKJIBI 110 ¢ U j HaumHatorcs ¢ 1. Ecim mamucars ¢ aByx, TO mpu 06paboTKe 371€MEHTOB
Oy/1eT mpomyIeHa nepsas CTPOKa WM MEPBBIA CTOIOeN Mpy cpasHennn a(% , j) ¢ min.

IIpumep. IIporpaMma mONCKa MIHUMATBLHOTO 3JIEMEHTa MATPUITHI W €T0 WHIEKCOB

//3anucuBaeM B Min a(l1,1), B Nmin u Lmin wgmcmo 1.
Min=a(1,1); Nmin=1; Lmin=1;

for i=1:N

for j=1:M

//Ecnu Texyumii smeMeHT MaTpuub MeHbme Min,

if a(i,j)<Min

//TO Terymuil 3meMeHT MacCuBa OObLABILEM MUHUMAILHBIM,
Min=a(i,j);

//a ero wHIEKCH paBHH i u j.

Nmin=i;

Lmin=j;
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end;
end;
end;

ITpumep: BBIYUCIUTD KOJIUYIECTBO OTPUIATENBHBIX 3JEMEHTOB BekTopa Xx=(-2, 5, -7, 9,
-15).
Permenwe.

x=[-2, 5, -7, 9, -15];
n=length(x);
k=0;
for i=1:n
if x(i)<0 then
k=k+1;
end
end
t=k

ITpumep: BLITACINTE TTPOU3BEIEHNE TTOMOKNUTEIHHBIX 3JIEMEHTOB MATPHUIIHI

1 357
a=
-205

Pemenne.

a=[1 357
9 -2 0 5];

[n, ml=size(a);
s=1;
for i=1:n

for j=1:m

if a(i, j)>O then

s=s*a(i, j);
end

end
end
s

Crpykrypa dyHKImii

B makere ecTh BO3ZMOXKHOCTH MCIOMB30BATH MyHKIMN. OYyHKIINM UTPAIOT POJIB TOIPO-
rpaMM. DTO TO3BOJILET CO3/IaBATh NHTEIPUPOBAaHHBIE B Scilab crenua n3npoBanibie TPOrPaMMbI
¥ WCHOJIb30BaTh Oubamoreku. Pexomenmyemoe pacmupenue fjg (pailioB mogmporpaMM Sce, a
nytsi 6ubmoTednbix OYHKITHH SCi.

CymectByroT aBa Tuta sci-daitios: daiin-cienapuit u daiti-pyHKIms.

Gaiin-cenapuit (Script-daiin) mpeacrasiaser coboii MOCIETO0BATETFHOCTL KOMaHT 6e3
BXOJIHBIX ¥ BBIXOJHBIX TapaMerpoB. OH UMeeT CIeIyIONyio CTPYKTYPY:

// Kommenrapmii

Teno daitia ¢ a100BIMU BBIPAKEHUSIMA

ITpumep:

//Plot with color red

// CTpouT rpadux CHHYCOWIH JUHKEH! KpPacHOTO IBeTa
// B muTepBame [0, pil

x=0: .1: %pi; plot(x, sin(x), ’r’)
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Qaiiy-pyHKIINST UMEET CASAYIONTYI CTPYKTYPY:

functionl[yl,...,ynl=fun(xl,...,xm)
Ten0 QyHKIUM
endfunction

B1ech

fun - nMms dyuknnn,

X1 - BXOJIHBIE apryMenThl GyHKImU (MX M IMTyK),
yi - BLIXOJHBIE apryMeHThl GYHKIUH (UX 1 TITYK).
IIpumep. Boeruucienne dpaxTopuasa.

function [x]=fact(k)

k=int (k)

if k<1 then k=1, end
x=1;

for j=1:k,x=x*j;end
endfunction

Habepem 3T0oT TEekcT B 11060M TEKCTOBOM PEIAKTOPE M COXPAHUM €ro B (aiijae ¢ uMeHeM
fact.sci. Pacmupenne *.sci sBiasercsa na Sclab "poaHbiv HO He 00g3aTebHBIM. 3aTeM CJIeIyer
BbI3BaTh 91U ailabl u3 Scilab ¢ nomompo komany getf(filename) uin exec(filename,-1); Te
JKe OTIEPAIlNH MOYKHO TTPOM3BECTH ¢ MoMOILI0 KoMmau merio File-getf nin File-exec.

o BbI30Ba (DYHKITME KEJTATEJIHHO TTPOBEPUTH, He ObLIA JIM y2Ke 3arpyKeHa Taxkas (pyHK-
nuga pamee. g sroro:

exists(’fact’)

Pezynwrar:

ans =

0.

ITocne zarpy3ku daitna

—>exec(’C:\fact’);

Habupaem

—>x—fact(5)

x =

120

ITpumep:

function z=fun(x, y)
// Oupegmenenve QyHruun
zZ=x.72 + y.72;
endfunction

Coxpanum sty dyukuo nox uMmeneMm fun.sci. Tlocie 3arpysku dyaknum B Scilab mbr
MOKEeM OOPaTUTHCS K Hell:

—->fun(1,2)
ans =
5.

ITpumep. Jlansr gBa MaccuBa X © Y. BeIBeCTH B KOMaHJHOE OKHO MMSI MAaCCHBA, COIEP-

JKAIIero HauboJIbIIee YACIO 3JIEMEHTOB, KPATHBIX YHCIY TPH.
Pemenne. CocraBum nporpammy u coxpaanm ee o umenem t.sci B karasgore C:\DOCUME ™1\ user\.
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function g=t(v)
s=0; n=length(v);
for i=1:n
if modulo(v(i), 3)==0 then
s=s+1;
end
end
g=8;
endfunction

Hasee coxpanmm B KopHeBOM Karasore C:\ mom mMeHeM tot, a 3aTeM BLITOJHUM TPO-
rpaMMmy

x=[1 23576 12]; y=[56 7 24 15]; di=t(x), d2=t(y)
if di1>d2 then

disp(’x?)
elseif d1==d2 then

disp(’B obomx MaccuBax 9TO HHCIO OAUHAKOBO’)
else

disp(’y?)
end

Tlosyunm orser:

Bamyck daiisa Ha BBITOJTHEHNE OCYIIECTB/IIETC TaK:

-->scipad (’C:\DOCUME~1\user\t.sci’);
-->scipad(’C:\tot’);
-—>exec(’C:\tot?);

®aiin-dynxrms 6611 coxparer B 'C:\DOCUME "1\ user\t.sci’, daiti-cuenapuii — B 'C:\tot’

DT0 YKBUBAJIEHTHO BBITIOJHEHHUO CASIYIONIMX Omeparmii: 3amyckaem Scilab.

Hasee: orkpeiBaem daiin-dynkimio File/Open. .. Hanee Execute/Load into Scilab; Or-
kpbiBaem aiis-cienapuii (Boinosasiemsrit daiin) File/Open. .. Tanee File/Exec ...

OrkpeiBaroTcs daitibl B okue Scilab.

ECJTI/I BBIXOIHBIX MapPaMETPOB HECKOJIBKO, TO UX HA/J0 YKa3daThb B KBaJAPATHBIX CKO6KaX
nocJie cjosa function.

function [varl, var2, ...] = fname(cumcox_napamMeTpos)
// OczHOBHON KOMMeHTapuil

// [ONONHWTEeNbHHE KOMMeHTapHi

Teno daiima ¢ Ja06HME BHPAXEHUIMU

var l=BrpaxeHue

var2=BHpaXECHNE

endfunction
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ITpumep. 3anan sexrop ¥ = (1,2, ..., Tn) Boraucaure £ = - > x;1u5 =
i=1

Pemmenne. Habupaem u coxpansieM B pegakTope 1moj nMeneM statv.sci daiin

function[mean, stdev] = statv(x)
n=length(x);

mean=sum(x)/n;

stdev=sqrt (sum((x-mean)."~2)/n);
endfunction

Jlaee B KOMaHIHOM OKHE HabUpaem

--> v=[1, 2, 3, 4, 5];
--> [a, m]=statv(v)

B cTpokax BbIBOZA TIOTYyUaEM:

m =
1.4142136
a =

3.

Kpamxut xommenmaputi x npozpamme.
Bo BTopoit ctpoke daiina statv.sci BerancageTcss KOINYIECTBO DIEMEHTOB B MACCHBE X;

n
sum(x) — CyMMUPYIOTCS BCe 9JIeMEHThl MACCHBa X; IMean — BbIUUCIAeTC T = % > xi; stdev —
i=1

<

1
(z; — Z)? B urore nomydaem cpejHee 3HAYCHHE @ = U =

S|

1
n

BhIYUCJIACTCA S —

n
Evi:?)a
i=1

“
I
—

s cozmannsa BpeMeHHOH 3a/Iep>KKH BBITIOJTHEHNS TPOTPAMMBI CITYKAT KOMaHa XPause,
KOTOPAas MPUOCTAHABINBAET TEKYIIUI MPOTIECC HA YNCT0 MUKPOCEKYH], YKA3aHHBIX B CKOOKAX

e xpause(microsecs)
IIpumep:

xbasc();

xset("color",12);

xstring(1,1,"Blue");

xpause(5.e6); // BpeMemHnaa 3amepxka Ha 5 CexkyH[
xbasc();

xset("color",5);

xstring(0,1,"Red");

B pesyabrarte nmogyunnm B rpaduteckoM OKHe BHaudase HaAmuch "Blue koTopas 3aTtem, n
TTOSTBJISIETCST HOBAsS CABWHYTAsT 1O TOpU30HTa M Haamrceh "Red".
HexoTopeoie mostesubie dpyuknmnn Scilab 1j1s BEIYUCAEHUS TEI0W YaCTH YUC/IA:

int (1.9999)=1=int(1.1) int(-1.9999)=-1=int (-0.00001)
floor(1.5)=1=floor(1.9)=floor(1.1) floor(-1.1)=-2=floor(-1.8)
ceil(1l.1)=ceil(1.9)=2 ceil(-1.9)=-1=ceil(-1.2)
fix(-1.2)=-1=fix(-1.7) fix(1.7)=1=fix(1.2)
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Tema 5. IIpuMepbl penieHus: 3aa4 HA MacCUBBI

HexkoTophie moJsie3Hbie CBEAEHUA JIJIsI PEIIeHUs 33,19

Cpemmee apndmeTnaeckoe % >

Cpennee Teomerpmaeckoe {/T1T2...Ty

Hestoe gncsio — 9uco, y KOTOPOro Iefias 4acTh YNCIa COBIAJAET C caMuM 4ducjioMm. Ha-
npuMep, 1mesias 9acTh 9UCaa 7,3 paBHa 7 M He COBIAJAET ¢ caMuM aucaom (7,3)

Yucsio, KpaTHoe 7 — 9uC/I0, Jefsineecs Ha 7 6e3 ocTaTKa.

Jlnst HaxoxKAeHud 1esIoi Yacty uncia B scilab Mmoxu0O mcmoap3oBaTs GyHKIHUIO int.

st HaxoxJeHust ocTaTKa OT JeJieHns a Ha b ucmosb3yercs dyukius modulo(a,b).

ITpumep 1. Haittu cpennee apudMeTudecKoe MOJOKATEIBHBIX 3JEMEHTOB MAaCCUBa B=

[2,8.4,-3.7,-5.34, 8.

clc

s=0;m=0;

b= [2 , 8.4, -3,7, -5.34, 38];
n=length(b);

for i=1:n

if b(i)>0 then

s=s+b(i); m=m+1;

end

end

t=s/m

6.35

ITpumep 2. Haiitu cpeaHee reOMETPUIECKOE TETBIX TTOJOKAUTETBHBIX 3JEMEHTOB BEKTO-

pa p=[4.4, 5, -3, 12, 6, 1.6].

clc
w=1;m=0;
p=[4.4, 5, -3, 12, 6, 1.6];
n=length(p);
for i=1:n
if p(i)>0 & int(p(i))==p(i) then
w=w*p(i); m=m+1;
end
end
t=w"(1/m)
t =
7.1137866

Hpumep 3. OupeenTh KOINYIECTBO 1eMeHTOB MaccuBa t=[23, 21, 6,5,3,33 |, kpaTHbIx

clc

m=0;

t=[23, 21, 6,5,3,33 1;
n=length(t);

for i=1:n

if modulo(t(i),3)==0 then
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m=m+1 ;

end

end

disp(m)
4,

ITpumep 4. Jlambl 1Ba OJHOMEPHBIX MacchBa X u Y. BoiBecTw B KOMAHIHOE OKHO MMsI
MaCCHUBa, COAEPKAIIEr0 HAUDOIBINEe YUCIO JIEMEHTOR, KPATHBIX TUCIY TPH.
Pemenne 3agaun pa3obbeM Ha HECKOILKO 3TAIOB.

1. 3abyzem Ha BpeMsi, 9TO MACCHBOB — JIBA U PEITUM TaKyio 3amaay: JlaH oHOMEPHBIN MacCHUB
v. OTpeiesinThb, CKOJIbKO B HEM 3JIEMEHTOB, KPATHBIX 9HUCJIY 3.

2. Odopmum 3Ty mporpaMMmy B Buie (PYHKINH, apTyMEHTOM KOTOPOIl SIBJISTETCS MaCCHB ¥, a
pesyabTaToMm — nepeMenHas ¢. Ilycrs ums sroit dyukimn ¢.

3. Bananum 3nadenus BekTopoB X m Y um gaBaxKwl obparumcs K 31o#t dyukiuu. Ilycts pe-
3yJILTAT MEPBOTO O0paIeHus (YUC/I0 3/IEMEATOB, KPATHBIX 3, B IEPBOM MAaCCHuBe) — 310 dI,
a pe3yabTar BToporo — d2.

4. Cpasuusas dI w d2, neuaraem 6o OyKBy (MM IEpBOrO MaccuBa), MO0 OYKBY 4, OO
COODITIEHNE 6 000UT MACCUBAT IMO YUCAO 00UHAK060 B ciaydae paBeHcTBa dI u d2.

1 sTam.

v=[ ]; //3amaeM KOHKpETHHE 3HAYEHUS DIIEMEHTOB
s=0; n=length(v);
for i=1:n
if modulo(v(i), 3)==0 then
s=s+1;
end
end

g=s

30ectb g — HUCAO IAEMEHMOB, KDATHOIL 3, 6 MACCUBE .
2 sTalr.
YoupaeM IepBYIO CTPOKY 1 0hOPMIIAEM OCTABIINICI KYCOK IPOTPAMMBI B BUIE (DYHKITAN:

function g=t(v)
s=0; n=length(v);
for i=1:n
if modulo(v(i), 3)==0 then
s=s+1;
end
end
g=8;
endfunction

3 sTal:
x=[1 2357 6 12]; y=[56 7 24 15]; di=t(x), d2=t(y)

4 sTaI:
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if di1>d2 then
disp(’x?)
elseif dl1==d2 then
disp(’B obomx MaccueBax 9TO HHCIO OAUHAKOBO’)
else
disp(’y?)
end

OxoHYaTENBbHBI BU TPOTPAMMBIL:

function g=t(v)
s=0; n=length(v);
for i=1:n
if modulo(v(i), 3)==0 then
s=s+1;
end
end
g=8;
endfunction
x=[1 2357 6 12]; y=[56 7 24 15]; di=t(x), d2=t(y)
if di1>d2 then
disp(’x?)
elseif dl1==d2 then
disp(’B obomx MaccuBax 9TO HHCIO OAUHAKOBO’)
else
disp(’y?)
end
[lomyyuM OTBeT:
d1 =
3.
d2 =
2.

Jlst Toro, 9TOOBI HE TPUCBANBATH 3apaHee 3HATCHUSA FJIEMEHTAM OJHOMEDPHOTO MaCCHUBA,
MOXKHO BOCITOJIB30BAThCA DyHKIMEH input:

clc

N=input (’°N=7);
disp("Beog BexkTopa X");
for i=1:N

x(i)=input (°X=?);

end

disp(x);

IIpumep 5. Beecru s1ementsl BekTopa x—|3 -6 §].

Ilocne coxpanenus u 3anycka daitia B scilab 5.4.1 B komaHIHOM OKHE yBuJuM N= ...
BBoaum 3(KOIM4ecTBO 3/1EMEHTOB OJIHOMEPHOTO MaccuBa) n HaskuMaem Enter. Jlaree nosiBasgercs
TekcT BBoxm BekTOpa X 11 B C/IeAyIONeH CTpOKe HAAMNCh X= ... BBOJUM II€PBLIi 9JIEMEHT BEKTOPa
(3) u naxumaem kiaasuiny Beoja. CHOBA mogBsiercss HaANUCL X—. .. BBoAuM -6 Enter X=... 8
Enter. TToce sroro omeparopom disp pacnedaTbIBalOTCA 3HAYEHWSA BEKTOPA X B BHIE CTOJIOIA
U3 TPEX JTEMEHTOB.
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N=3
Beson BekTopa X
X=3
X=-6
X=8

AH&HOFI/I‘{HO MOXKHO BBECTU ManI/IHy.
IIpumep 6. Beectu matpuny a=[-1, 6, 0;34, 3,65];

//BBoz maTpup

N=input (’°N=’);

M=input (°M=’);

disp(’ Bmogm maTpumme ’);
for i=1:N

for j=1:M
a(i,j)=input(’?’);

end

end

disp(a);

N=2
M=3

Beopm maTpuum

-1
6
0
34
3
65
- 1. 6. 0.
34. 3. 65.

3neck N — KOIHIECTBO CTPOK MATPHUIBI, M — KOIMYecTBO CTOMOIOB, majee MOCe 0SB~
JIeHWd TEeKCTa BBOI MATPUITBl BBOASTCS CAMU JIEMEHTHI MATPHUILLI TOCTPodHO. JljIs Toro BBOMA
MAaTPHIILI IO CTOIOIIAM MPOrPaMMa, BLITISIUT TaK:

//BBOZ MaTpHUIE

N=input (’°N=’);

M=input (°M=’);

disp(’ Bmozm maTpums ’);
for j=1:M

for i=1:N
a(i,j)=input(’?);

end

end

disp(a);
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N=2

M=3
Bron MaTpums
-1
34
6
3
0
65
- 1. 6. 0.
34. 3. 65.
IIpumep 7. TlporpaMma BBIYUCTEHUS CYyMMbI 3/IEMEHTOB MATPUIIHI
s=0;

//BHYnCNgeM KOMMYECTBO CTPOK N M CTONOIOB M MATPHUIE a.
[n,m]=size(a);

for i=1:n

for j=1:m

s=s+a(i,j);

end

end

disp(s);

[I[porpaMMa BHYUCJIEHUS HIPOU3BEJEeHNUS 3JIEMEHTOB MATpPHUI
//Haganbpeoe 3Havenwe npousBezenue (p) paBrO 1.

p=1;

//BHYnCcngeM KOMMYECTBO CTPOK N m cToznbmo M MaTpuus a.
[N,M]=size(a);

//lNlepebupaeM BCe CTPOKU MATPUIH.

for i=1:N

//TNlepebupaeM BCe CTONBIE MATPHIE.

for j=1:M

VMHOXaeM 3HAYeHHEe p Ha TEKyWuH 3JIeMeHT MAaTPHIR.
p=p*a(i,j);

end

end

IIpumep 8. Tlonck makcuMaabHOrO (MUHMMAIBHOIO) 9JEMEHTa MAcCUBa (MaTpPUIIb)

AsiropuTM perieHus 3a/1a9n [MOMCKa MAKCHMyMa U €ro HOMepa B MAcCCHBE CJIEIyOIIHii.
ITycrb B nepevenHoii ¢ uMenem Maz XpaHWTCH 3HAYEHME MAKCHMAJIBLHOIO SJIEMEHTA MaCCHBA,
a B mepeMeHHOil ¢ nmeHem Nmaz - ero HoMep. lIpeamonoxuM, 9TO HMEpBHI S/eMEHT MacCHBa
SIBJISIETCsl MAKCUMAJIbHBIM 1 3aluiieM ero B nepemennyto Maz, a 8 Nmaz - ero nomep (1). 3arem
BCE 9JIEMEHTHI, HAUMHAs CO BTOPOr0, CDABHUBAEM B IIUKJIE C MAKCHMAJIbHBIM. Ecin Texyrmuuit sre-
MEHT MaCCUBa OKa3bIBACTCs OOJIbIIE MAKCHMAJIBLHOIO, TO 3alUCLIBAEM €ro B repeMennyio Maz, a
B Iepemennyio Nmaz - Tekyliee 3Hauenne nujekca i. parMeHT mporpaMMbl TOUCKaA MAKCHMyMa:

Peanuzanus anropuTMa IOHCKA MaKCHMyMa

//3anucsBaeM B Max 3HavYeHWe NIepBOrO DIEMEHTa MAaCCHBA.
Max=a(1);

//3anucsBaeM B Nmax HOMED MAKCHMAIBHOLO JIIEMEHTAa
//MaccuBa, cefivac sTo umcio 1.
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Nmax=1;

//TNlepebupaeM BCe SJEeMEHTH MaCCHBA, HAYWHAS CO BTOPOTO.
for i=2:N

//Ecau Texymm# smeMeHT MaccmBa 6oabme Max,

if x(i)>Max

//TO Texkymmii 3JeMEHT MaccCuBa OOBABIAEM MAKCHUMANLHLM,
Max=x(i);

//a ero Homep paBeH i.

Nmax=1i;

end;

end;

AJTOPUTM TIONCKa, MUHUMAJIBHOTO 9JEMEHTa B MaccuBe GyIeT OTINYIATHCS OT TPUBEIEeH-
HOTO BBIIIE JIUITH TE€M, 9YTO B omeparope 4f 3HAK TMOMEHSIeTCS C > Ha <.

IIporpamMmma moncka MUHUMAJIBHOTO 3JeMeHTa MaTpPHUITBI M ero WHIeKCoB: Nmin - HOMep
CTPOKM , Min - HOMEP CTOJIONa MUHUMAJIBHOTO J/IEMEHTA.

Ob6parure BHUMaHUE, YTO TIPU OUCKE MUHUMAJIBHOTO (MaKCHUMAIHHOTO) 3JIEMEHTA, MaT-
PHIlbI IMKJIBI 110 ¢ U j HaumHatorcs ¢ 1. Ecim mamucars ¢ aByx, TO mpu 06paboTKe 371€MEHTOB
Oy/1eT TpomyIeHa nepsas CTPOKa WM MEPBBIA CTOIOeN Mpy cpasHennu a(% , j) ¢ min.

[lporpaMMa mOWCKA MUHUMAJIBHOTO 3JIEMEHTA MATPUIE X €0 UHLEKCOB
//3amucueaeM B Min a(1,1), B Nmin u Lmin wmcmo 1.

Min=a(1,1); Nmin=1; Lmin=1;

for i=1:N

for j=1:M

//Ecnu Texymmii 3jeMeHT MaTpuus Menpume Min,

if a(i,j)<Min

//T0 Texrymmii smeMeHT MaccuBa OOBABIAEM MUHUMAJBHEM,

Min=a(i,]j);

//a ero mHIEKCH paBHH 1 ¥ j.
Nmin=i;

Lmin=j;

end;

end;

end;

Tema 6. YucsieHHOE MHTETPUPOBAHTE

ITpu Borumc/IeHUE OTPEAEIEHHBIX WHTETPAIOB OT (PYHKIUHN, 33JaHHBIX B BUIAE TaOIUITHI
b

wm B gapaoM Bune ([ f(z)dz), onMHEM U3 YMCTEHHBIX METOMOB HCHOAB3YIOT dyHKImE intsplin,
a
inttrap, integrate, intg.

Cmocob 1.

C nomortpio koMan bl intsplin. D910 mHTErpupoBaHne SKCIEPUMEHTAJIBHBIX JAHHBIX C
OMOIIBIO CILTafiH-uHTepHoAsduu. M3BecTHO 3HAUEHNE UHTErPUPYEMO (DYHKINN B JAUCKPETHBIX
TOUKax (y3/1ax).

ITpuMep: BBIUUCIUTH UHTETPAT OT TAGINYHO 3 aHHON (DYHKITUN

X 4 .8 2 .6 4 8 2 .6
y= | .6487 | .3771 | .1972 | .0833 | .0202 0202 | .0833 | 1972 | 3771 | .6487
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-->x=1:.4:5;
-->y=exp((x-3).72/8)//38adenus y B Tabnuue noxydeHs TabyIupOBAHMEM 3TOH QyHKIMA
-->v=intsplin(x,y)

llomygaem:
v =
4.7799684
Won:

-->x=[11.4 1.8 2.2 2.6 33.43.84.24.65];

-->y=[1.6487 1.3771 1.1972 1.0833 1.0202 1 1.0202 1.0833 1.1972 1.3771 1.6487];
-->v=intsplin(x,y)

v =

4.7799328

clc

x=[11.41.82.22.633.43.84.24.65];

y=[1.6487 1.3771 1.1972 1.0833 1.0202 1 1.0202 1.0833 1.1972 1.3771 1.6487];
plot2d(x,y,-4);//I'paduk >KCHEPUMEHTANLHbX IAHHEX

koeff=splin(x,y);

plot2d(x,y,-3); //Hamecenue Touer Ha rpadux
//TlocTpoeHue XKybmueckoro cmiaiiHa

t=min(x) :0.01:max(x);
ptd=interp(t,x,y,koeff);

plot2d(t,ptd);

Cmiocob 2.

C momormpio KoMaHAbl inttrap. MurerpupoBanme SKCIepUMEHTAIBHBIX JAHHBIX C ITOMO-
MBI TPATETENTATBLHON HHTEPTOAsN (METOJ TPATIeNwii ).

IIpu BeIYmCIEHNH UHTErpaIa MEXKIY COCETHUMEI Y3/JIaMA (DYHKIHS HHTEPIOJIUPYETCS JI-
HEIHO. DTOT METO/ BLIYUCACHUNR HA3BLIBAETCS METOMOM TPALELHI.

BorunciimM wHTErpas oT To# Ke camoit (byHKINN
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-->x=1:.4:5;
-->y=exp((x-3).72/8)
-->v=inttrap(x,y)

TTonyaaem:

v =
4.8017553

Hau

x=[11.41.82.22.633.43.84.24.65];
y=[1.6487 1.3771 1.1972 1.0833 1.0202 1 1.0202 1.0833 1.1972 1.3771 1.6487];
v=inttrap(x,y)

Tlosyaaem:

V =
4.80172

B nepevixr deyx cnocobax 8uuucasemcs naowads 36UMpPUToSaHHBT Puayp.

Cuiocob 3. C nomorbio KoManu el integrate. 91o naTerpuposanue 1o Kpajparype. Mo-
JKeT 3a/1aBaThCa TpedyeMast TOYHOCTD BBIMUCIEHNI.

Cunrakcuc [x]=integrate(expr,v,x0,x1 [,ea [,er]])

ITapamerpsr

exXpr : HojbIHTerpaJibHast (DyHKIUS;

V ! TIepeMeHHasT HHTETPUPOBAHUS;

x0, x1 : mpeJie/ibl THTETPUPOBAHNS;

ea, er : geiicTBuTesbHBIe Yucaa. [lepBoe u3 HuX — ea - npejerbHas abCOIOTHAS OIMOKA.
Tlo ymomganuio npuammaer 3uadenue 0. Bropoe - er -, - mpemenbHasg OTHOCHTEIbHAS OIMTHOKA.

Ilo ymosruanuto npuanmaer 3Hadenue 1.d-8.

5 2

(z—3)
ITpumep: Borancmts [ e 5 dx
1

-->integrate(’exp((x-3)"~2/8)’,’x’,1,5)
ans =

4.7798306
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Moo 9T0 ¢earh U Tak. Habupaem n coxpaHsieM B OKHE PeJJaKTOpa MOl UMEHEM a.Sci
daitn

function g=a(x)
g=exp((x-3).72/8);
endfunction

Barpyxkaem stoT daitan B cpexy Scilab (Load into Scilab).
Jlamee B cTpOKe BBOJMIA HAOMpaeM:

-->integrate(’a’,’x’,1,5)
Ilonywaem:

ans =
4.7798306

Cmocob 4.

C momorbio kKoMmau 6 intg. MaTerpupyemas QpyHKINs 3aaHa W3BHe: 00 B BUIe Habopa
IHUCKPETHBIX TOYEK, JUOO BLIUMCISIETCS ¢ IOMOIILIO BHEIIHEH ToAIporpaMMel. MoxKeT 3a1aBaTh-
¢ TpebyeMas TOYHOCTh BBIUUCIEHUH.

Cunrakcuc

[v,err]=intg(a,b,f [,ea [,er])

ITapamerpnl

a, b : geiicTBuTEIBHBIE YKCIIA;

f : BHemHSsT QYHKINST WK CIIHCOK CTPOK;

ea, er : - IapaMeTpPLl, OINCAHHLIE BLIIIIE;

err : orenka abcosrIoTHOH OMMOKYM Pe3yJIbTaTa.

Berauncsiercs onpeenensslii naTerpas or a go b or f(t)dt.
5 (2—3)2

Beraucanu TOT ke uHTErpan: [e s dw
1

function g=a(x)
g=exp((x-3).72/8);
endfunction
intg(1,5,a)

BesBas stor (daitn na somosaenne (Execute/Load into Scilab), mosywamm orser:

ans =
4.7798306

Tema 7. IlpuMmepbl MAaTEMAaTUIECKOTO MO/IEJITUPOBAHNSA PEAJTbHBIX CUTYyaluil u
IPOIIECCOB B IpOrpaMmHoOi cpeae Scilab

Hcnoav3osanue npozpammnozo naxema Scilab das nposedenus mamemamuiecKux
pacuemos

PaccmarpuBaerca 3asada: aBTOMOOWIBL HAXOAUTCI IEPE rapakoM Ha HEKOTOPOM Pac-
crostauu oT Hero (puc. 1). Tpebyercs mocTaBuTh aBTOMOOUIL B Tapayk M CIEIaTh 9TO, O BO3-
MOKHOCTH, HAWIYIITUM 00Pa30M.
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u(t)

et %, R

1) V77
Y

Puc. 1. ABromobuiib mepes, rapaxxom

IIpu perennn GyneM pyKOBOJCTBOBATHCS aJTOPHUTMOM CHCTEMHOTO aHajgmsa |2|, mpes-
CTaBJIEHHOI'O Ha, pUC.2.

3 =
Onpefeicuie CHCTeM b

{(RblgenesHe CHCTEML BRI Cpeanl)

¥

2 OnpesencHie BX0I08
W RLITO0R CHCTENM L

+

i a J_ Onpeleneane Dean I

+

Nocrpoenne MM cacTesmbi
4 (2mfiop CTPYKTYPL!, ORPAMET PON,
OPOREPK A AAEKAATHOCTE)

+

Ananmy MM cucresisl
E (craTHweckuill, AnHaMEYecK Hil,
CTaTHCTHSeCKHA | ap.)

¥

[s] DOPMILTRIALNS UEAR |

¥

DOPMATHIZUHE OF paEEYeand (awGop
HMEOWKECTR S JOMYCTHMLIT [eil el Hi)

*

Buifop pricHus (RITOPHTMEIRIIRS,
Npor paMMHPOBANHE, CHET)

¥
[o] ANANE] pemenun ]
Her
Jlex oMAOINOHEA

Aa

Puc. 2. AnropuT™ TpOBEIEHUST CHCTEMHOTO aHAIA3A

Jng paccMaTpuBaemMoii 3a1a49u TANbl PENIeHUs] TPUMYT BUJT:

Iman 1. Cucrema « ABTOMOOUIB-TAPAK ».

Oman 2. Bxon — cuta taru asuraress. BuIxog — NpoilJieH bl 0y Th.

Oman 3. lleab — aBTOMOOMIIb JOJZKEH IPOeXaTh 3a/IaHHbI IyTh U 3aTOPMO3UTD.

Oman 4. TTocTpoeHne MaTeMaTHIECKON MOJIETN NCCIEAYEMO# CHCTeMbI HAUNHAETCS ¢ 000-
3HAYEHUST BCEX BEJIMYWH ([EPEMEHHBIX U TOCTOSTHHBIX ), CYIMECTBEHHBIX [T 3aa49u. Beegem cie-
OYIOIIe 0603HATCHH:

u(t) - cusa TATM B MOMEHT BpeMeHu ¢ (BXO/HAs [epeMeHHas);

y(t) — myTh, IpOiiAeHHBIH K MOMEHTY ¢ (BBIXOIHAS TIEPEMEHHAs);

Yx - PACCTOSTHUE OT ABTOMOOMJIST 70 rapaxka (mapamerp).
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Brimummem ypaBHEHUS U COOTHOITIEHNS, CYIIECTBYIONINE MeXK 1Y BBEIEHHBIMU BETHUNHAMHA.
Bocnonbsyemcs ypasaennem jgunamuku (BTopoit 3akon Hprorona)

dy(t) _
Mg = u(t) (1)

rae m — Macca aBTOMO6I/IJ'[H, a TaKZKe y4TeM HaYdaJIbHbIEe YCJIOBUA

y(0) = 0,y(0) = 0. (2)

Iman 5. CurresupyemMast MOIEIb IEKBATHA, €C/IA MOXKHO IpeHedpedsh pa3MepaMu aBTO-
MODOWIs, OTPAHUIEHUEM HA €r0 MOIIHOCTH, CHJIAMUA TPEHUHA W CONPOTHUBJICHUT W APYruMu Hojee
BTOPOCTEIEHHLIMU (haKTOPAMHU.

Iman 6. [Ipocreiimmit BapuadT GopMaM3aluy e/ 3a43eTCH PABEHCTBOM

y(te) = Y, (3)

r7e t, - MOMEHT OCTAHOBKH, KOTOPBIN OKA3bIBAETCS HEYIOBIETBOPUTEIHHBIM, TOCKOJILKY B (3) He
dopmanmzoBano camo TpeboBanue ocTaHOBKY Y(t,) = 0, U, 3HAYAT, HE SICHO, KAK CUCTeMa OymeT
BecTn cebst ipu t > t,. IlpaBuikHee 3a0aTh 1Ie/TH COOTHOIITEHWEM

y(t*) = y*vt > t*a (4)

U3 koroporo cieayer, B 9actaocTH, 9To ¢(t) = 0 mpu ¢ > t,. 3amMeTnM, 9T0 0JHOZHATHOTO
pellenys I0CTaBJIeHHASA 33/la4a He NMeeT, T.K. CyIeCTByeT OECKOHEYHO MHOIO CIIOCODOB JUIst JI0-
crmkennd nesn (4). Beibepem To perrerue, KOTopoe mo3BOUT ObICTpee T0CTHIb T1e1. PopMaTbHO
HOBYIO I1€JIb MOXKHO 3alUCATh TaK:

min{t, : y(t) = y. upu t > t,}. (5)
BBeeM JI0MOTHATEILHO OTPAHUYEHNST Ha, CHJLY TSATH:
—a < u(t) >b. (6)

Oman 8. Bocrosnb3yemcs reoMeTputuecKOil HMHTepIpeTaryell 3a/aqu, T.K. eCTeCTBEeHHAs
UHTEPLPETALNs], B KOOPAUHATAX «BPEMs — UPOHJCHHBIN 11yThy HE 1103BOJIsIeT B yJ100HON dopme
OpeaCTaBUThL OTPaHUYEHUA Ha JOITYCTUMBIE TPACKTOPUN ABUKEHUA aBTOMO6I/LH§[. BBeﬂeM HOBYIO
nepemennyto v(t) = y(t) (ckopocts). Ypasuenne (1) u ycmosust (2) mpuMyT BHI

—a < u(t) >b. (7)
neas (5) :
t
min{t, : / v(s)ds = y, mpu t > t,}, (8)
0
orparndenus (6) TPEBPATATCA B OTPAHWYEHNs HA CKOPOCTH M3MEHEHUs HOBOMH MepeMeHHOi:
a b
—— <o(t) > —. 9
e )

leomerprtieckast HHTepIpeTalyst THHAMUKH CHCTeMBI (7) ¢ yaeToM ycmaosuii - (8)—(9) B
niockocTu v, t mzobparxkena wa (Puc. 3). Homyunim, 4ro s pemenus 33129 HyKHO HAWTH
kpuByto v(t)(t > 0) ¢ 3amanHOil mWiomaaeo Gurypel F mom Helt M HaWMEHBIIEH BO3MOXKHOI
KOODJAMHATON ITPABOTO KOHIIA ty, JeKanty o B Tpeyrojabanke OM K ¢ 3a/JaHHBIME yTJIAMHU HAKJIOHA
1, 2 GokoBBIX CcTOpOH (B cooTsercTEmH ¢ (9) tan gy = 2 mpu tan ¢y = L).
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Puc. 4. «BpeMs-ipofiIeHHBII Ty Th»

l'eomerpudeckoe perienue oueBuHO: durypa F' 1071KHA 3aM0JIHITh BECH TPEYTOJTbHUK.
DTO 3HAYUT, YTO ABTOMOOUJIb JIOJIKEH JIBUIATHCSI ¢ MAKCUMAJIBHBIM YCKOPEHUEM JI0 HEKOTOPOrO
MOMEHTA t1, 3aT€M BKJIIOYNTH MAKCUMaJIHEHOE TOPMOYKEHWE 1 B MOMEHT t, BRIKJIIOYNUTD JTBUTATEND.
DopMyABI 115 OTIPESIEIEHNT MOMEHTA MePEKJTIOIeHU TMEIOT BUT

2mays 2m(a + b)y.
=<, ts =\ ————— (10)
b(a+b) ab
Paccmorpennas reomerprueckast MOJEb MO3BOJISIET PemaTh U H60Jee CIOKHBIE 33 aN.
Hanpuwmep, ecsin 1o cobitrojiennto 6e30MacHOCT HYyKHO YYeCTh OI'DAHUYEHUE HA MAKCHMAJIbHYEO
ckopoctb: |§(t)] < v, 10 nerko yemorpers pemennst u3 (Puc. 3). 'paduk onrnmansHoil Tpaek-
TODPUU JBUKEHUS aBTOMOOUJIS IIPeJICTaBJigeT coDOi Tpareuo.
IIporpaMMuas peaansaiius MOJEINPYEMO cucTeMbl « ABTOMOOIIL-rapax» B makere Scilab
BBITVIAIUT CJIEIYIONINM 00Pa30M:

//BBOI HMCXOOHHEX IaHHBX

a=2000; //JleBoe OrpaHWdYeHWE CUJH TATH

b=5000; //llpaBoe orpaHW4YEHUe CHIL TATH
m=1000; //Macca asTomobuns

y_T=10; // PaccTosHue OoT aBTOMOGMIS IO rapaxa
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u=1;

tl = sqrt ((2*m*a*xy_T)/(bx(a+b))); // ypaBHenmua 10
T = sqrt((2*m*(a+b)*y_T)/(a*b)); // ypaBuemua 10
x0=zeros(2,1); // Bagpanue HyIeBOH MaTpPUIE

t0=0;

t=[t0:0.001:T];

deff (’ [dx]=fpl_2(t,x)’,.. // Nommporpamma byHKIuN

"if t<tl then u=b;..

\indent else u=-a; end ..

\indent dx(1) = u/m;..

\indent dx(2)=x(1);?); // 3amamusa bymxuum mma pemenus [V

x = ode(x0,t0,t,fpl_2); // pemenus IV

letterl = ’0’ //Bepumna 0

letter2 = M’ //Bepumua M

letter3 = ’K’ //Bepumua K

plot(t,x(1,:),’t’,’v’) // NocTpoenue rpaduka 1

xtitle(??,’t, ¢’,’v, M\c?); // O6o3HaueHua oceil Ha rpajpuxe 1
xstring(0.01,0.02,1letter1,10,15); // D6o3Hauenne Bepumusl 0 Ha rpaduke
xstring(1.065,5.345,1letter2,10,15); // O6o3navenme Bepumus M Ha rpaduke
xstring(3.75,0.05,1letter3,1,3); // 06o3Hauenne BepuumHh K Ha rpaduke

xgrid() //ompegzensem ceTky Ha rpaduxe u ee cTuiab(B HameM Ciaydae CTUIb CTAHLADPTHSHIN)
xset ("window",1) // OTKpHTHe HOBOTO OKHA

plot(t,x(2,:)) // NocTpoenue rpadpuka 2

xtitle(??,’t,c?,’y(t),m’); // 06o3maueHme oceil Ha rpaduxe 2

xgrid() //ompenmendeM ceTky Ha rpajuxe ¥ ee CTunb(B HaweM CIydae CTUNb CTAHTAPTHEHI)

Bepudukanusi cuHTE3MpOBAHHON MOJEIN CUCTEMbI «aBTOMODMIb-Tapasky IPE/ICTABIEHA
Ha (Puc. 3) u (Puc. 4).

PesynbrarTel jaHHOrO pasjesia MOJIydYeHbl CTYJAeHTOM BTOporo Kypca losioBunbiM JImut-
puemMm HampaBjieHud HoAroToBKu lIpuknamuas maremarnka u nHGOPMATHKS, [0 PYKOBOJICTBOM
apTopa Hacrosiero nocobust Uronwnoit E.B. w npencrasiaens B padore[8].

HUcnoavsosanue npozpammuoti cpedo, Scilab das naxooscdenus cnexkmpa cuznana no
duckpemnoli eubopre na ocrnose npeobpasosanus DPypve

PaccmoTpum ncnoib30Banmie BHIYUCINTENBHBIX U TPAPUIECKUX BO3MOKHOCTEH TTPOrpaMM-
HO# cpenpt Scilab st mpoBeeHNsT CIEKTPATBLHOTO aAHAIN3A KBAZUTTEPUOAUIECKNX KOJIeOaHuil Ha
OCHOBE JTUCKPETHOrO mpeobpaszoBanus Pypoe

Konebanus — oius 13 caMbIX PACIPOCTPAHEHHBIX MIPOIECCOB B MPUPO/Ie u TexHuKe. Heemor-
ps Ha paznoobpasue BUIOB: MEXAHWIECKWE, DJIEKTPOMATHUTHBIE, XUMAIECKNE, TePMOIUHAMUITIe-
cKue 1 Jap. KosiebaHusi UMEOT MeXK Ty coboit MHOro obiero. o nagana XX Beka OCHOBHAaS MOJIEJIb,
OTMCHIBAOIIAS KOJeHATENBHBIN TPOTIECE, TPEACTABIsIACh B BUIE JUHEHHBIX HuddepeHnaib-
HBIX YPaBHEHUN:

j(z) =wiy(t) =0, 0<t< oo (11)

pemenneM, KOTOPbIX ABJIAIOTCA FapMOHUYICCKHE KoJieOaHust

y(t) = Apsin(wt) + Aq cos(wt) (12)

(:prrOBoﬁrﬂuHOToﬁcuIlnepﬂogow[Y’::%?,aMHﬂMTygazizz\/A%-+44%3aBHCMT(n?Haqaﬂmex
A(0)

yenosuit: Ay = y(0), Ag = =~. Yacrornbii ciekTp dynkium (2) AUCKPETEH 1 COCTOMT I3 OHOM

TOYKHI ;P
vy
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B nacrosimee Bpemst (hOpMBI OMHCAHNS KOJIEOATETBHBIX IPOIECCOB TOCTOSTHHO PA3BUBAIOT-
Csl M COBepIneHcTByioTcs. Hanmpumep, ayia onucanusa kKojebannit 6os1ee Ca0KHON POPMBI MOXKHO
coenHATh Mozenn Buaa (11) ¢ pasgIMaHBIME 9aCcTOTaMU KOIeOaHUH w1, ..., w,. Kcan 1anabe qa-
CTOTBI SABJISIOTCA COM3MEPUMBIME, TO Kosebauust OyayT ¢ MepHOIOM DAaBHBIM i—’or Ecnn xe sti
JaCTOTHI HECOM3MEPUMBI, TO KOJIeOaHMsT Oy/IyT HETEePNOINIeCKIMHI, OTHOCSIINEC K KJIACCy KBa-
BUIEPUOAUICCKUX.

Kaxk m3BectrO (6], 1060i mepnoantTecKuii CUrHAI MOYKHO [IPE/ICTABUTH B BHJEe KOMOWHA-
Uy rapMoHrYecKux Kosebannii. COBOKYIHOCTH aMILUIUTY/ U 9aCTOT TAPMOHUK, COCTABIIAIONTIX
CHUT'HAJI, HA3BIBAIOT CIEKTPOM curHasia. CIeKTpaabHbI aHa N3 OCHOBLIBAETCS HA IPEOOPa3oBa-
o Pypbe 1 3aK/II09AeTCd B TOM, 9TO MMEIOIUNCH CUIHAJA PA3/Iaraercs Ha YaCTOTHBIE HJIN
CITEKTPAJILHBIE COCTABJSAONNE. B masbHeeM OMeHnBaIOTCs CIeKTPaIbHBIE XapaKTePUCTHKN
curHana — (asa, aMIUIITY/Ia, CIeKTpaJbHas TIOTHOCTH MOIMHOCTH n apyrue. HanGosmee wgacto
pPacCMaTPUBAIOTCS YHEPTETHUECKHE XaPAKTEPUCTUKI: MOIHOCTH W dHeprusa. MIrHOBeHHAs MOIII-
HocTh p(t) curHama y(t) ompejesnsdeTca Kak KBaJpaT ero MIHOBEHHOTO sHauenus: p(t) = y(t)?

Dueprus P curnasna Ha wHTEpBase [t1,ts] HAXOAUTCA KaK MHTErpaJs OT MIHOBEHHOW MOIHOCTH

to to
P £ [y(t)%dt. Ornomenne tQZQ = t;tl [ y(t)%dt Bripazkaer cpepmioo (na unTepsase [t1,to))

t1 t1
MOIITHOCTH curHaza (obosnaunm ee yepes y(t)?)
Paccmorpum npumenenue nipeobpaszosanus @ypoe [6] 1y1s nccsieioBanusi KBa3UIEPUOIU-
YeCKUX KOJIEDAHUIT HA OCHOBE YKA3aHHBIX XapakKTepuCTuk. OTMETHM, UTO Jjid MEPUOIAIECKIX
uporieccos ¥y(t) ¢ mepuomom T, pag Oypbe 3anumiercs B BUE:

y(t) = %0 + ;(ak cos k%t + by, sin k%t) (13)

re ag = %fOT y(t)dt, ap = %fOT y(t) cos(kZEt)dt, by, = 2 fOT y(t) sin(kZt)dt,
(k=1,2,.).
4 e

COBOKYITHOCTE BEJIUYIHH S( T(J', Sp =y /az + bi(k = 1,2, ...) HA3BIBAETCS AMILTUTYIHBIM

YACTOTHBIM CIIEKTPOM nepuogmyeckoii dbyuxium y(t) 3uadenus s npeacTaBasgiorT coboi aMILm-
TYJBI TAPDMOHUK € 9acTOTON wy = k() = 2%) B pasjoxeHuu mporecca B pan (13). Ykazauubie
3HAYEHMS 3ABUCAT OT HOMEPA rapMOHUKHK k 1 rpaduyeckn npejacTaBuMbl B BUJIE OTPE3KOB BBICO-
TOM Sj, IPOBEIEHHBIX B TOYKAX Wy, OCH IACTOT (IIOSTOMY CIIEKTD IEPUOAUICCKON (DYHKIUU HA3BI-
BAIOT JIMHEHYATHIM, WJIH JUCKPETHBIM ). [L0TyYeHHbIH ClIeKTp sIBIsIETCsT HOCUTEIeM HH(GOPMAIINN
0 Y9aCTOTHBIX CBOWCTBAX CUTHAJA: €CJM CUTHAJ UMEET BBIPAKEHHBIE KOJEDAHWST Ha, HEKOTOPBIX
JaCTOTax, TO €ro CIEeKTP HA TUX YaCTOTAX COIMEPIKUT MUKH.

O6obmennem psiga Oyprhe Ha HEMEPHOIUUIECKHE TTPOIECCH saBjsterTcss waHTerpaj Pypbe,

IIPU KOTOPOM HCIIOJIB3YEeTCs IIpeJiCTaBJICHUE

y(t) = 1 /OOO(V(w) sin(wt) + U (w) cos(wt))dt (14)

T
rue

Uw) = 770 y(t) cos(wt)dt, V(w)= 7}0 y(t) sin(wt)dt).

AmaIoruuHO BBOAMTCS 9aCTOTHBIN criekTp npouecca y(t) B Buge GyHKIMH OT HEIPEPHIB-
Horo aprymenta w: S(w) = /U (w)? + V(w)2.

Tlockombky nipu U POBOM MOJIETUPOBAHUY UCXO/IHON SIBJISETCI TUCKPETHAS PEaTUBAIIST
Ipolecca ¥ HaXO0K/IeHHe MHTerPasia BLIIOIHACTCS KOHEYHBIM CyMMUPOBAHUEM, TO P YUCI0BOM
rapMOHMYIECKOM aHATN3€ BMECTO HEIPEPLIBHOTO Mpeobpazopanus (14) BLIMOIHACTCS AUCKPETHOE
npeobpazosarne Pypre (AID)[7]. s sToro nccremyemsiii mpouece y(t) (ammreasrocrbio 1))

3aMeHseTCs BLIGOPOYHON AMCKPEeTHOH (ByHKIMell (T.e. mocaemoparesHocTho) y[k| 2 y(ty), roe



ty = kTo(k = 1,2,...,N), N - 3amannoe 4aucjio touex, Ty = % - Iar JUCKPEeTHOCTH (KBAHTOBA-
nus). amee Beraucasercss pyHKImst

N
Y (k) = 3 vln] exp(—j2n(k — 1)

n=1

n—1

), 1<k>N (15)

(«m306pazkenue mo Pypbe» ), IPUHUMAOIIAST KOMITJIEKCHBIE 3HAYEHUS.

B maremarngeckom nakere SCILAB JITI® seimosagercs npounemypoii fft. na yecrkopennsa
BBIYMCJIEHUN YUCTI0 TOYeK omnpejnesisiercd dhopmynoit N = 2, rje v - HEKOTOpPOE HATYpPaJIbHOE
qnc10. B 9ToM ciiyuae mporpaMmoil peasms3yercs Tak HasbiBaeMoe «OBICTpOe mpeobpasoBaHUe
Oypoeer. ObpaTHblit TIepexo/; 0T n300paKeHust K UCXOHOMW (DYHKIINK BBITOJTHAETCH 110 hopMyJie

N
yln] = %ZY(k) exp(j2m(k — 1)”7_1), 1 <n>N. (16)
n=1

ITpu BBIOOPE MapaMeTPOB BBHIUKUCICHUS CIIEKTPA CAEAYEeT YIUTHIBATH, 9TO JUATA30H CYIIIe-
CTBEHHBIX YaCTOT HCCIICIYEeMOT0 IPOIecca He OJIKEH BBIXOIUTh 3a yacToTy Haiiksucra wy 2 Ts-
Hecobnogenne 31010 yC/i0BUS MOYXKET MPUBECTA K 3HAYUTEIBHBIM OIMMMOKAM MPU ONPEICICHUN
XapaKTEPUCTUK [POTIECCA.

IMockonbky paccmarpusaembiii npornecc y(k) B obmiem ciydae He sABISETCS NEPUOAUIe-
2%, BBIYUCJ/IEHUE €0 CIEKTPA C [MOMOIIBI0 PACCMATPUBAEMON MPOIELY Db
sBJIsieTCs pubnKeHHbIM. Kak Buaao u3 dhopmyssl (15), cocemHue TOYKM IO 9aCTOTE OTCTOSIT
Ha BeIMUNHY 0w = T%—WN VanrwiBas, uro N = Tl()? TOJTyIUM dw = 2% Taknm o6pazom, AT h-
HOCTb UCC/IEIYEMON PEATU3ANNY JOJ2KHA OBITH JTOCTATOUHO OOIBINON s MOJIYIEHUS CIIEKTPA C
3a/IaHHBIM TIATOM JAUCKPeTHOCTH 1o gactore (T >> i)

Ilepeiinem K 3ajiade HAXOXKJIEHUsI CIEKTPa CUTHAJA TI0 JUCKPETHON BBIOOpPKE Ha OCHO-
Be mpeobpazopatns Oypre ¢ UCHOIB30BAHIEM MaTeMAaTHIeCKOro makera Scilab. Bocmonbsyemcs
BBINNENPUBEIEHHBIMI PACCYKJIEHUSIMU, 8 UMEHHO BEPHEMCs] K PACCMOTPEHHOMY BBIIIE KBa3UIIe-

PHO/IMYECKOMY 1IPOIIECCY, IIPEJICTABIIAIONIEMY CO00M CyMMY rapMOHHUK C HECOM3MEPUMBIMHU YaCTO-

CKUM C 4acToToil ) =

TaMM:

y(t) = sin(t) + 0.75sin(5m~1t). (17)

Baganum mHTepBan auckperHoctn Ty = 0.05 u umeno Touex orcuera N = 210 Dro
COOTBETCTBYeT JyimHe peanuszarmu 1T = 51.2.
Ko mporpaMmel, peau3yorieil MoCTaBAeHHYO 330a9Y, BBITVIAINT CASIYIONINM 00pa3oM:

dt = 0.05; //WuTepBam ZUCKDPETHOCTH

N=2~10; //Touku oTcueTa

t=0:dt: (N-1)*dt; //Ocpb t

y=sin(t)+0.75*%sin(5/%pi*t); //KBasunepmomudeckuil mpomecc
Y=fft(y,-1); //OuckpeTnoe mpeobpaszoBarue Pypbe
plot2d(t,y) //NocTtpoerue rpadpuxa y(t)

xtitle(’y(t)’) //Obosmaduerme Ha rpaduxe

PY=abs(Y)."~2/N; //O6paTHuil mepexos oT u3obpaxeHus K QyHKLUH
wn2=2*%pi/dt; //YacToTa

dw=wn2/N; //BuuucrneHue HHTepBaja MEXAY COCELHMME TOYKAME
w=0:dw:5; //Ocwp omera

lw=length(w); //BuuucieHue AIuHH BEKTOpa W
xset(’window’,1) //HoBoe orEO mma rpaduxa
plot2d(w,PY(1:1w)) //Noctpoenme rpadpura S(w)
xtitle(’S(w)’) //Obosmauerue Ha rpadukxe
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Ha puc. 5 npencras/ies rpaduk KBa3UIepUOIUIECKOTO CUTHAIIA, OMTUCHIBAEMOT0 (DYHKIIH-
eit (17), a ma puc. 6 gama rpacduaeckas BU3yaJ n3anus pe3yIbTaTa BHIYUCJEHNs CIIEKTPa CUTHA/IA
10 JUCKPEeTHOM BeIGOpKe Ha ocHOBe mpeobpasopanust Pypoe.

W)

0.5

-0.5

[u] g 10 15 20 25 a0 a5 40 45 a0 85 =)
Puc. 5. Kpasunepunoandeckuti curaasn

3ajiavua OleHNBAHUS CIIEKTDA 10 BHIOOPDKE MMeeT BarKHYI0 OCODEHHOCTH: OIEHKA CITEeK-
TPaJILHON 1IOTHOCTH, ostyuaemad 1o 1P, asercs cMererntoi, T.e. HeOTPAHUIEHHOE YMEHb-
IIIeHre Iara JUCKPEeTHOCTH He TPUBOAUT K HEOTPAHWYIEHHOMY YOBIBAHUIO MOTPEITHOCTH OTeHM-
Bauusi. CpeaHnM 3HAUYEHWEM OIEHKU SBASIETCA HETOYHOE 3HAYUEHUE CIEKTPATbHON IMJIOTHOCTH
Ha 33/[QHHON YaCTOTe, & HEKOTOPOe CTIAXKEHHOe 3HAUEHWe, TIOIydaeMoe yepeaHenneM (OyHKITIH.
Yinad#blit BEIOOp TaKo# (DYHKIUHU TTO3BOJISET YMEHBIIIUTD MOTPEITHOCTE OIEHUBAHUS TIPHU 33aH-
HOM KOHEYHOM HIare ANCKPETHOCTH.

S

Puc. 6. CrekTp KBa3unepuoanIeckoro CUrHAJIA
[Tonyuennsie B HacTOsIIEN paboTe PE3YABTATHI 110 U3YUeHUD (DYHKIIMOHAJIBHBIX BO3MOXK-

HOCTEH porpaMMHOro makera Scilab gjsa npoBefieHns CEKTPAJBHOTO aHAIN3a MOTYT OBITH KC-
MTOJIB30BAHBI B PAJUOTEXHUKE, METUIIHHE, B PA3JIHIHBIX OTPACISIX TPOMBIIIJIEHHOCTH U HAyKH.
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Yactp 2. JIabopaTopHbIii MPaKTUKYM

Jlaboparopuaa pabora Nel. Apudmerndeckne BbipakeHus B Scilab
ITear paGoThbl

1. O3nakoMuTBHC ¢ PAbOTON CUCTEMBI B KOMAHIHOM U ITPOTPAMMHOM PEXKUMAaX.
2. Ocoutb 3anuch apudMeTUIECKUX BbIPAKEHUIL.

3. Usyuuts apudmerndeckue ONepanvu U MaTeMaTuIeCKue (PyHKIUN.
Kparkue meromuydeckue ykazaHusa

1. B xomMaHIHOM OKHE 33/1aTh 3HAUCHUS TTEPEMEHHBIM, 3aTEM 3alNCaTh BhIPAYKEHNUE HA F3bIKE
Sciliab. Jls BBIBO/IA, 3HAUEHUST BHIPAYKEHUS] HE CTABUTH [TOCJIE HETO TOYKM C 3aISTOM.

2. Hoburhkcs MpaBUJIBHON 3aITMCH BhIpaXKeHus 0e3 cuHTakcHIecKnX omubok. OTKPBITE OKHO
penakTopa SciNotes, CKOIUPOBATH B HET'O UCXO/HBIE TIEPEMEHHBIE U IIPABUJIBHBIH BAPUAHT
BBIPAXKEHUA N3 KOMAHIHOIO OKHA.

3. CoxpaHUTh COIEpP:KIMOE OKHA PeJakTopa B sce-haiiie | 3alyCTHTh €ro Ha BBLITOJIHEHUE C
0TOOparkKeHneM KOMaHI.

3aganue

BoruncnnTs 3nadenne apuMEeTHIeCKOT0 BEIPAXKEHUS ¢ YIeTOM 3HAYEHUN BXONAIINX II6-
PEMEHHBIX

a=1,3;6=2,2,¢c=0,83;x=1,5;k =2

_ |a?-b? k% +tan 3k 4{)/'—
Y= anhe — e — 1073/ sin kx — be].

Kon nporpaMmmbi

//Nla6opaTopuaa pabora k1

a=1.3;b=2.2;¢=0.83;x=1.5;k=2;

y=(abs(a~2-b~2)/(sin(k*x))) - ((k~2+tan(3+*k))/exp(k*x)) -
(1074 * nthroot(abs(sin(k*x)-b*c),5))

PesynbraT TecTupoBanus

®aiin Mpaeka ¥Ynpaenenwe WHctpymentsl Cnpaska
sBIXADO% E BB X &

KomaHgHoe okHo Scilab 5.4.1 =

——->a=1.3; b=2.42; c=0.83; =x=1.5; k=2:

—->y=(abs(a”~2-b"2)/ (sin(k*x))) - ((k™2+tan(3*k))/exp(k*x)) - (1074 * nthroot (abs(sin(k*x)-b*c),5))

vy =

- 11301.21¢

3agaHuda OJisT CAMOCTOATEJbHOI padoThI
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3aganne Nel:
x=0,29; a=—-2.4; k:?)' c=1, 52'

Y= ;W |0, 4722 — 10% cos 2k —
KourposabHbIil cuerT: —1363 4871

3amanue Ne2:
=-2,5b=1,35 =2,75; i =3; ¢=—0,72;
y= S /5 + 107 fa O] - 25
Konarpoasasbrii cuer: 1954.2203
3amanne Ne3:
a=3,5 1=2; b=—-0,7; x =0,8;
y = 10*sin%i — 032503;3”’) /0,323 — b+ [b).
Kourposabubrii cuer: 8265.4699
3amanue Ne4:
a=4,72; b=1,25 d=—-0,01; z =2,25; i =2; k =3;
_ ax —Hd\ . 104\5/7_ cosi
(a+b)? (a+b)? sin kz
KourposabHsbIlii cuer: -7167.61
3amanue Ne5:
=-3,25; £ =8,2; k=4; b=10,05;, d=0,95;

5 + B 5 4d

Konarpoasssblii cuer: 222.99054

3amanue N°6:

r=0,48; b= —-0,31; c=1,72; a =2,01; k= 3;
y = V/|ax? — b3| + Inkx — 6:1;7‘;;2 —1073/2157.

Konarpoasasblii cuer: -6.0546836

Jlaboparopuas pabora Ne2. @opMaTHbIil BbIBOA B KOMAHIHOE OKHO

IHear padoThbl
1. TloBTOopuTh 3amuch apuPMETHICCKUX BHIPAKEHUIA.
2. Hayunrhbcsa co37aBaTh 1 3alycKaThb IIPOTPAMMBI.
3. OcBours pyukmmo mprintf popmaTHOro BBIBOIA.
Kparkune meromuyueckue ykazaHusa

1. Cospmars nporpammy Scilab B sce-daiine (pegaxrop SciNotes), B KOTOpoM 3a7aTh myTem
IPUCBAUBAHUS HEOOXOIUMBIE NCXOAHBIE JaHHBIE. [lepeMeHHbIM 1aTh HA3BAHMS, COBIIAIAO-
mue C yKaSaHHbIMI/I B BapuaHTE 3aJaHUA.

2. Banucarh BBIPAsKEHUS JIJIsT PENTeHus 33a9i. BBIBECTH pe3y/IbTaThl pacdeTra W HCXOIHBIE
JMaHHble B KOMaHAHOe okKHO Scilab ¢ mowmorero dyukmum mprintf ¢popmaTHOro BBIBOIA.
BbIBO,ZL OCYIIIECTBUTH MMEHHO TaK, KaK YKa3aHO B BapUaHTE 3aJaHUA.

3. BeIBecTH Bce 3aJlaHHBIE W PACCUNTAHHBIE UHCJOBBIE 3HAUYEHUs ¢ 2-3 3HAKAMH IIOCTE Je-
CATUYHONW TOYKHM. BBOJ ¥ BBIBOM YIJIOBBIX 3HAYUEHWIH OCYIIECTBUTH B Tpajaycax. BuiBecTn
PSJIOM C YUCJOBBIMU 3HAUEHUSIMY HA3BaHUS eTWHUII N3MEPEHUS.

3aganue

3a1aTh IINHBEL CTOPOH a, b, ¢ IPAMOYTOJILHOTO HapaJslIelennnena. BoraucauTs ero obbem
V', wromaau Tpex rpaneit Sab, Sbe, Sac u mwiomaas moBepxHOCTH S 110 (POPMYIAM:
V=ab-c
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Sab=a-b, Sbc=b-c, Sca=c-a,

S =2-(Sab+ Sbc+ Sca).

Brisectn HNCXOJHbIEC U PaCCYUTaHHbIE 3HAYCHUA B BHIEC:

HIMEPEHWA HAPAJAJAEAEITHIIEA:

a=2.00 cu
b=4.00 cu
c=0.00cm

OTBET 3444 H:

OFBEM= 48.00 kyb.cm

TTowadws nogepxnocmu = 88.00 ke.cu

Lliowadu epaneti  Sab = 8.00 ke.cm
She = 24.00 rka.cm
Sac = 12.00 ke.cm

Kona nporpamMmmbl

//NabopaTopras pabora k2
//Ucxonuble maHHbE
2=2.00;b=4.00;¢c=6.00;
//Pacuet
V=axb*c;
Sab=a*b;Sbc=b*c;Sca=c*a;
S=2%(Sab+Sbc+Sca) ;
//BHBOIUM B KOMAHIHOE OKHO
mprintf (’\n’)
mprintf (° WUSMEPEHUS [TAPAJIENENUIENA:\n’)
mprintf (° a=9%.2f cM\n b =9%.2f cu\n c = %.2f cu\n’,a,b,c)
mprintf(? --------mme e \n\n\n ’)
mprintf (> OTBET 3AOAYM:\n’)
mprintf(’ OBBEM = 7%.2f ky6. cm.\n’,V)
mprintf (° MJIOWAAL TOBEPXHOCTU = ¥%.2f \n’,S)
mprintf (° I[JIOMALB TPAHE/ Sab = %.2f xB. cm.\n’,Sab)
mprintf (° Sbc = %.2f 8. cM.\n’,Sbc)
mprintf (° Sac = %.2f xB. cM.\n’,Sca)

PesynbraT TecTupoBanus
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4 KomangHoe okHo Scilab 5.4.1

Qaiin [paeka Ynpaenenne WHcrpymenter Cnpaexa

ZEB|IADO % 22 =X @@

——zexec ('C:\Users\Dma\Desktop\¥Vaueepcurer\Mar

MSMEPEHHA MAPANNENENMIEDRA:
a = 2.00 cm
b =4.00 cu
c = 6.00 cm

CTEET SATAUM:

OBBEM = 48.00 xyB. cwM.

MNCMANE NCBEPXHCOCTH = 8

MICHANL TPAHEH  Sab =
Skbc 24.00 ®mB. CM.
Sac = 12.00 xB. CIM.

.00
.00 xB. CM.

&
&

3amaHug A CAMOCTOSITE/IbHON padoThI

3amanne Nel:
BaaTh JJIUHBI TOJYOCei a, b S/uumnca.
BorancennTs miwHy 3/IHICA TI0 TPHOJIMKEHHONH popMyIIe:

l=2r(3. b —1/ab).

Brisectn TOJIYYE€HHbIC 1 NCXOAHBIE 3HAYEHUA B BUIE!

HCXOAHBIE TAHHBIE

Hoayecu sanunca: a= 3.00 e b= 6.00 At

PE3VJILTATBEI PACYETA

Hauna annunca = 29.08 wm

3amanne Ne2:
Sagath n1Be cTopons! a u b Tpeyroabuuka u yroa C Mexay anmu. Halimu TpeThio cTOpomry
¢, ABa Apyrux yria A, B u niomanb TpeyroabHuKa S:

2 2__,2
c=+vaZ+ b2 —2abcosC, A = arccos bJrcha

B =180°— (A+C), S = jacsinB.

BriBectn IOJIYYE€HHBIC U UCXOAHbIE 3HAYCHUA B BUOE!
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CTOPOHBI TPEYTOJABHHKA:
a=2.50 cm
b=4.20 cm
c=3.99 cu

VITIBI TPENYTOJIbBHHKA:
A=19.98 epao.
B=35.02 2pao.
C=125.00 epad.

HAOLWANL TPEYIOJNBHUKA:
S5=4.30 ka.cm

3amanne Ne3:

3a/1aTh CTOPOHBI TPEYTOJBHUKA a, b, . Berancants yrast A, B, C u mwiomaas S Tpeyroib-
HUKA!

_ b2 +c?—a? _ a’+c?-b?
A = arccos 5, =%, B = arccos “5_—"—,

C=180°— (A+ B), S=LabsinC.

BriBecTn pacCcYuTaHHbIC 3Ha9YCHUA U UCXOJHbIEC JaHHBIE B BHIE::

CTOPOHBI TPEYTOJABHHKA:
a=2.50 cm
b=4.20 cm
c=3.99 cu

VITIBI TPENYTOJIbBHHKA:
A=19.98 epao.
B=35.02 2pao.
C=125.00 epad.

HAOLWANL TPEYIOJNBHUKA:
S5=4.30 ka.cm

Jlaboparopuas pabora Ne3. Ilocrpoenue u opopmiienue rpadpukos yHKImM
ITenp padoThbl
1. TTpuobpectu wHaBbiku TOCTpOeHUs rpacdukoB B Scilab.
2. Nsyauts BO3MOXKHOCTH OpopMIeHUT rPAGUKOB 1 IPAPUIECKUK OKOH.
3. BakpenuTh 3HAHWSA U HABBIKK 10 paboTe ¢ MaccuBaMu

KpaTKne MEeTOANYCCKUEC YKAa3aHUudA

1. B mporpamme co31aTh MacCUB 3HAYEHUI apIyMeHTa, U MOJYINTb MACCUBB 3HAUEHUH TBYX
dyuknuii. Mcnoap30BaTh MO3IEMEHTHBIE OMEPAIINN ¢ MACCHBAM.

2. Iloctpouts rpaduku aByx dOyHKINE B OJHOM OKHE. 33/JaTh TaKHe Iar U JUAIA30H H3Me-
HEeHWd apryMeHTa, KOTOphle TOKA3aHbI B ITPUMEDPE.

3. IlpumenuTh BCe BO3MOXKHOCTYU ODOPMIICHNS JIMHUN, MAPKEPOB M OKOH.
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//NlabopaTopuaa pabora 13

clear //ouucTxa maMaTu

clc //oumcTKa KOMaHIAHOTO OKHA
clf //oumcTra rpaduueckoro OKHA

3aganue

yi(x) = 1+ |z, ya(z)
Koumpoavnwiti pesysvmam

TpacpuEn chyHILMI Y 1(x).42(x)

— 143z
S1+az+2°
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ITporpamma

//3azaeM BeKTOp 3HAaUeHMil apryMeHTa X

x=[-1:0.2:1]

//Tony4aeM BexTOp 3HadeHM# mepBoil dyHkmum yl

yl=sqrt(1+abs(x))

//CTpouM rpadpmr mepBod QyHKIMU

T T T T T T
-0e o088 07 HDE 05 -04 -03 -02 -041 1 0.1 02 03 04 05 08 OF

plot(x,yl,’LineStyle’,’--?,’Color’,’r’, Thickness’,5, ...
’Marker’,’s’,’MarkerEdgeColor’,’b’, ’MarkerFaceColor?’,’y’, ...
’MarkerSize’,10)
//Tlony4aeM BexTOp 3HaUeHMil BTOpPOH GyHKIUE Y2
y2 = (1+3 .#*x)./((nthroot ((1+x),3)) + 2)

//Ctpoum rpadpux BTOpOH GyHKIEKM u ObOPMISEM JMHAO X MapKep:

plot(x,y2,’LineStyle’,’-’,’Color’,’g’, ’Thickness’,3, ...
’Marker’,’0’,’MarkerEdgeColor’,’r’, ’MarkerFaceColor’,’k’, ...
’MarkerSize?’,10)
//BeBoguM mopmucu K obxacTu rpadura M K OCAM, JETEeHAY U CeTKY
xtitle(’Tpaduru dymxmumi yil[x],y2[x]’,’X’,’Y?)

legend(’y1(x)?,’y2(x)’,4)

xgrid
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ITear padGoThbl
70

Kparkue meroguydeckue ykazaHUsa
mprintf. ITpoBepuTh BBIUKC/IEHNST 10 PA3HBIM HAMPABJICHUIM € PA3HBIMU HCXOTHBIME JTaH-

TOpaM IMUKJIa C YCJIOBUEM.

HBIMUA.

HUSX.
2. g mepBoil wacTH 3a7aTh 3HATYEHUS TepeMEHHBIX, TPUMEHUTL YCJIOBHBIE OMEPATOpPBl U

JlaBoparopuasi pabora Ned. YcjioBHbIE OEPATOPHI U OHEPATOP HUKJIA C YCJIOBUEM
2. ITpuobpecTu HABBIKY HAMMCAHWSA TPOTPAMM [IPH PA3BETBJEHHDBIX U ITUKINIECKUX BBHIUUCIIE-

3. IMoBrOpUTH NPUOPUTETHI OTEpAIUil B BhIpaXKeHUsX, PyHKINUIO mprintf.

1. O3HAKOMUTBLCS C YCIOBHBIM ONEPATOPOM U OIIEPATOPOM ITUKJIA.
1. llepBag 9acTh 33JaHUS COOTBETCTBYET YCIOBHBIM OIEPATOpaM



3. ng Bropoit wacTm 3371aTh X, OPTAHM30BATH ITUKJ pacdeTa “JIeHa W CYMMBI paja IO pe-
KyPPEHTHOMY COOTHOIICHWIO, MOKa He 6yAeT JocTHruyTa Tounocth 1075, Buisectn HOMEp
4JIeHa, er0 3HaYEHUe U CYMMY.

3amanue

Ba/f[aHbI YHeThIpe TIepeMeHHbIe. HaI/IMeHbH_[yIO U3 HUX 3aMEHUTH Ha CYMMY OCTaJIbHBIX.
BoraneanTs cymmy psaa:
— _ n+2
H1 = 6.%, ,Hn = —Idp_1 * T.Z’.
BriBecTn HNCXOJHbIE U IIOJIYyY€HHBIC JaHHLBIEC B BHUIE:

Hexoonste sHavenus: xi1=-12, x2=33, x3=-54, x4=47
llonyuennvie snavenus: xI=-12, x2=33, x3=68, x4=47

x=0.1

n: H: S:
1 0.6000000000 0.6000000000
2 -0.1200000000 0.4800000000
3 0.0200000000 0.5000000000
4 -0.0030000000 0.4970000000
5 0.0004200000 0.4974200000
6 -0.0000560000 0.4973640000
7 0.0000072000 0.4973712000

Cymma psioa S(x) = 0.4973712000

Kon nporpaMmmbi

//NlabopaTopras pabora k4
clear //oumcTka maMaTH
clc //oumcTXa KOMAHAHOTO OKHA

//Vcxonube 3Havenus nna 1 3amanusg
x1=-12; x2=33; x3=-54; x4=47,
mprintf (’\n Wcxopmee mepemenmne: x1 = %-4.0f, x2 = %-4.0f, x3 = ¥-4.0f,
x4 = %-4.0f’,x1,x2,x3,x4)
//HaxomuM MuHUMyM
min_zn = min(min(x1,x2),min(x3,x4))
if min_zn == x1 then
x1 = x2+x3+x4
end
if min_zn == x2 then
x2 = x1+x3+x4
end
if min_zn == x3 then
x3 = x1+x2+x4
end
if min_zn == x4 then
x4 = x1+x2+x3
end
mprintf (’\n [omyuennse 3smawemma: x1 = %-4.0f, x2 = %-4.0f, x3 = }-4.0f,
x4 = %-4.0f\n\n\n’,x1,x2,x3,x4)
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//3Havenu x mua 2-i# wacTu

x =0.1;

mprintf(’ x = %g\n’,x)

//HadanpHele 3HAYeHUS 4IeHA, HOMEpPA W CyMMH pana
n=1; H=6*x; S = H;

mprintf (°%7s%10s%15s\n’,’n: *,’H: ’,°S: ?);
mprintf (?%5d%15.10£%15.10f\n’,n,H,S);

//uukn pacuera

while

end

n
H
S

abs(H) > 10~(-5)

=n + 1;

(-H) * ((n+2)/n) * x;
=S + H;

mprintf (°%5d4%15.10£%15.10f\n’ ,n,H,S);

mprintf (’ CymmMa psma S(x) = %.10f\n’,S);

PesynpraTr TecTupoBanus

4 KomaHaHoe okHo Scilab 5.4.1

Daiin [paeka ¥Ynpaenenwe WHcTpymenTel Cnpaeka

FAEIEYE RIS EI ISR XC)

Hcxoosue nepeMedHne: x1 = -12 , %2 = 33 , X3 = -54 , x4 = 47
Momydessne 3HadwesMA: x1 = -12 , x2 = 33 , ®3 = 68 , x4 = 47
x = 0.1

n: H: 5:

1 0.6000000000 0.6000000000

2 -0.1200000000 0.4800000000

3 0.0200000000 0.5000000000

4 -0.0030000000 0.4970000000

5 0.0004200000 0.4974200000

& -0.0000560000 0.4973640000

7 0.0000072000 0.4973712000

pama S(x) = 0.4973712000

;

3amaHug A CAMOCTOSITE/IbHON pPaboThI

3amanne Nel:
Haiitu cymMMy TOMOKUTEIBHBIX U3 YETHIPEX 3AAAHHBIX 3HATCHUH.
Brrauenuts cymmy psioa

— — An—-7_4
H1 = .’E,...,H = Hn,1 : 427333 .

Brisectn NCXOAHbIC U TMOJIYYECHHBIC JAHHBIC B BUJIEC:
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n:

Dy L B Lo b e

x=0.7

H..
0.7000000000
0.0336140000
0.0044837341
0.0007453001
0.0001368415
0.0000265974
0.0000053643

x1=-2, x2=4, x3=-4, x4=7
Cymna nojgoxcumensuoix uz xI, x2, x3, x4 paena 11

S
0.7000000000
0.7336140000
(0.7380977341
0.7388430342
0.7389798757
0.7390064731
0.7390118374

C

smma pada S(x) = 0.7390118374

3amanue Ne2:

Oupesesmmrb HMOED KBapaHTa (9eTBEPTH) HA KOOPIMHATHON [JI0CKOCTH, B KOTOPO# Ha-
XOOUTCA TOYKa C 3aJaHHBIMU KOOPpAWHATAMM.

BoruncnnTs cymmy psioa:

22
(2n—1)(2n—2)"

H1 = —x, ,Hn = _Hn—l .

Brisectn NCXOJHbIC U TIOJIyYE€HHBIC JAaHHBIC B BUJIEC:

Koopdunamer mouxu: x=5, y=-13
Toura naxooumest 8 IV xeadpaume (vemeepmu)

x=2
H: S:

1 -2.0000000000 -2.0000000000
2 1.3333333333 -0.6666666667
3 -0.2666666667 -0.9333333333
4 0.0253968254 -0.9079365079
5 -0.0014109347 -0.9093474427
6 0.0000513067 -0.9092961360
7 -0.0000013156 -0.9092974515
Cymma paoa S(x) = -0.9092974515

3amanue Ne3:
Haittn BCe Tapbl 0MHAKOBBIX 3HAYEHUH CPEJIN YeThIpEX MepeMeHHBIX.
Beraucaurs cymmy psja:

. (2n?+1)z?
n—=1" 8nT20n34+20n2—6n"

Hi=1,., H,=—

Brisectn NCXOJHbIC U TMOJIYyYE€HHBIC JAaHHBIC B BUJIE:
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xl1=2, x2=-6, x3=2, x4d=-6
Hapst oounakoewlx 3navenuti:

xl=x3=2

x2=xd4=-6

x=2.1

n: H: S.

110000000000 1.0000000000
2 -1.10235000000 -0.1025000000
3 0.3421425000 0.2396425000
4 -0.0467969906 0.1928455094
5 0.0035438085 0.1963893178
6 -0.0001694680 0.1962198499
7 0.0000055689 0.1962254188
Cymma pada S(x) = 0.1962254188

JlaboparopHasi pabora Ne5. Pabora ¢ uncioBbiMu MmaccuBamu B Scilab
Henn paborsi

1. TIpuobpecTr HABLIKY MPUMEHEHUST aPUPMETUIECKNAX, JTOTUIECKUX W OMEPAIUI OTHOITEHWS
K MaccHBaM (BEKTOpAM W MAaTPHIAM ).

2. OcBoutn MHOYKECTBEHHYIO 1 JIOTUYECKYIO MHICKCAITUIO MAaCCUBOB.

3. Usyuuts dyukinmm 06paboTKy JAHHBIX B MACCHBAX.
Kparkue meroguyeckue yka3aHus

1. Mcxonmble 3HAYeHNs 33/aBaTh OpsIMo B (aifine ¢ mporpammoii. s mepsoit qactun paboTs
3a/laTh OJIHOMEPHble MacCCHBBI (BEKTOpA), a IS BTOPOil YacTW — JBYyMEpHble MacCHBbI
(MaTpurp).

2. st BBIBOJA OTAEJBHBIX 3HAUEHW W MOSICHEHWH MCIOJb30BaTh (GYHKINI0 mprintf, a mis
BBIBOJIA YUCIOBBIX MAaCCHUBOB WCIOIB30BaTh (hyHKIMio disp. BeIBOg OCyIecTBUTE UMEHHO
TaK, KakK yKa3aHO B BapWaHTe 3aJaHUS.

3. IIporpamma moskHa OBITH YHUBEPCAIBLHOM, T. €. BBIIOJIHATHCA I MTPOU3BOILHOTO KOJIH-
YECTBA 3JIEMEHTOB UCXOTHOI0 BEKTOPA U IPOU3BOJBHOTO YHUCJIA CTPOK U CTOJIOIOB UCXOTHON
MaTPUIIHI.

3amanue

Cpenu n 1epBBIX DJIEMEHTOB BEKTOpa HAWTU CYMMY OTPHUIIATENBHBIX JIEMEHTOB. JJie-
MEHTHI KBaIPATHON MATPUIThl HUKE IVIABHOM JMArOHAJIW YMEHBIIATH HA X1, a JEMEHTHI BbIIIIE
[JIaBHOM AMaroHaJM YBEJMYUTh Ha 9.

BriBecTu ucxonpbie v moydYeHHbIE JAHHBIE B BUJIE:
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Hexoouwitt gexmop:

w2 B.-13 1. 12 <13 9 1L =&

Yucnon =6

Cyama ompuyamensuvix cpedu 6 nepevix 3temenmos pasua -30

Hexoonas mampuya:
i 0. 10, 1.
=10, 9. 10. 10
=10, -10. 4. 10,
-10-10. - 10. 13
xl=2x2=4
TMoaywennan mampuya:
I 14 14 14
=12, 9 14, 4.
=12, -12. 4. 14,
-2 -12 -12. 13

Kon nporpaMmmbi

//NlabopaTopuasa pabora kb

clear

clc

//1.

//VicxopHbI# BERTOP
Vv=1[-29-13112 -15 9 11 -8];
//BuBOZ BeEkTOpA

disp(V, Ucxogmsii BexTOp:’)

n==~6

mprintf (> Ymcmo n = %d \n’,n)
//Halizem mepBre 6 >1eMEeHTOB

Vi = V(1:1:6)

// BblmesmuM #3 HHUX TOJBKO OTPHUIATEJILHHE

L=V1<O
// Tlomy4uM BEKTOp OTPHUIATENbHEX
V2 = Vi(L)

// Temeps 3ammmeM CyMMy

Sum = sum(V2)

//BeBOoZuM Ha 3KpaH

mprintf (’ CyMMa OTpUIATeNbHEX 3JE€MEHTOB cpefu %d mepBhHx 371eMeHTOB pasHa %4d’,n,Sum)

//2.
//3agjaem MaTpuuny
M= [110 10 10
-10 9 10 10
-10 -10 4 10
-10 -10 -10 13];
//BeBoguM MaTpuiy
disp(M,’ Ucxommas maTpuma: )
//3amaev 3Hauvenws mepeMeHHEM X1, x2
x1 = 2; x2 = 4,
mprintf (’ x1 = %d x2 = %d’,x1,x2)
//Co3zmamuM 2 emuMHWYHEE MATPHIY
M1 = ones(M)
M2 = ones(M)
//VYBenuuuM uuCia HUXe TJjaBHoil auaromanu Ha x1
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M1 = x1xtril(M1,-1)

//VBesuuuM uuCja BHIlE TJIaBHON IuaroHajgu Ha X2

M2 = x2xtriu(M2,1)

//HalimeM pasHuIy MexZy MCXOZHON MaTpuuell um marpuue# M1, a Takxe cyMmMy
//vexny maTpuue# M u M2

M=M- ML + M2

disp(M,’ TonyyenHas MaTpuua: ’)

PesynbraT TecTupoBanus

4 KomaHgHoe okHo Scilab 5.4.1

®aiin Mpaeka Ynpaenenwe Wuctpymentsr Cnpaeka

ZB| AB0|% S B 2K 0

JICXOOHEDT BEKTOP:

- 2. 9. - 13. 1. lz. - 1s5. 9. 11. -
Uucno n = &

[=1]

Cyra OTPMUATENBHEX SJASMEHTOE CpedM € MNepPEHX SASeMEHTOE pabBHa —-30
HcxooHads MaTpMLa:

1. 10. 10. 10.
- 10. a. 10. 10.
- 10. - 10. 4. 10.
- 10. - 10. - 10. 13.

xl = 2 x2 = 4
HosmydeHHad MaTpMIE:

1. 14. 14. 14.
- 1z. a. 14. 14.
- 1z. - 1z. 4. 14.
-1z. - 1z. - 1z. 13.

3amaHug OJ9 CAMOCTOSITE/ILHON padoThI

3amanume Nel:

Haittu cymMmMy oTpHIIaTeSbHBIX 3JIE€MEHTOB BEKTOPA.

B MaTpHUIE OIIPEAC/INTD IIPOU3BECACHME IJICMCHTOB, PACIIOJIOZKEHHBIX Hda HEYETHBIX MeCTaxX
B Ka)K,I];OfI CTPOKE. BaMeHI/ITb IIOJIYIECHHBIMH 3HAYCHUAMMA 3JIEMEHTDLI II€PBOI'0 CTOJ'I6]_[a MaTPHIIbI.

BbIBeCTI/I ncxoannie u HO.Hy‘IeHHbIe AdaHHbIC B BUJEC!:

Hexoowwill eexmop:
2.-1 6. 8 -4 -4
Cymma ompuyamenshuix anemenmos eexkmopa: -1 1

Hexoonas mampuya.

2 B
-4 2. -6
6. -7 9
Moayvennas mampuya:
4. 3. 7
6. 2 -6
54. -7. 9.

3amanue Ne2:
TlomcunTars KOTUIECTBO «eIUHWIT» HA, UETHBIX MECTAaX BEKTOPA.
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B marpuite momensaTs cToabern, B KOTOPOM HaXOAUTCS MAKCAMAJILHBIN 3JIEMEHT C TIEPBBIM
CTOJIOIOM.
BriBecTn ucxonunie U moJIyIeHHLIE TaHHLIE B BHE:

Hexoousil eexmop:
21 3 1 1 I 5 &
Komuuecmeo eduituly, CMOAUUY HA YeMHBIX Mecmax. 3

Hexoonas mampuya:

2. 3 4.-1

i 5 3 22
-l 2 05 Z
Honyuennaa mampuya:

-1 3 4 2
28, X & A
2 2 5 -1

3amanue Ne3:

Haiitu cyMmMy TOTOKUTETHHBIX 3IeMEHTOB BEKTOPA, CTOANINX Ha MeCTaX, KPATHBIX YNCITY
n.

B mMarpuiie onpegeiMTh CTPOKH, B KOTOPBIX PACIOJIOKEHO OoJjiee UeM JBa JEMEHTA, PaB-
HBIX HyJIIO. BaMeHI/ITb BC€ JIEMEHTBI 9TUX CTPOK Ha T.

BbIBeCTI/I HCXOJHbIE U IIOJIYY€HHBbIC JaHHBIC B BHUIE:

Hexoouneil sexkmop:
2.-3 4. -4 12, 5 9 -11
Yucnon = 3
Cymma ROIOAHCUMENBHBIX JTEMEHMOE REKMOPA,
CMOAWUX HA MECAX, KpamHblX uucay 3, paeia 9

HexoOnas mampuya:
0. 3. 0. 0 -8
0 2. 9 9 7
-4 0. 3. 5 0O
12. 0. 0. 0. 0
x=100
Honyuennas mampuya:
100, 100. 100. 100. 100.
0. 2, 9. 9. 7
- 4. 0. 3. 5. 0
100. 100. 100. 100. 100.

JlaBoparopuasi pabora Ne6. Iuksibl ¢ napamerpom u 06paboTka MacCcuBOB
IHeapr padGoThbl

1. O3HAKOMUTBHCS C ONEPATOPOM IUKJIA C 33/IAHHBIM YHCJIOM HOBTOPEHMI

2. ITpuobpecTy HABLIKM TTO3JIEMEHTHONW 00pabOTKM BEKTOPOB W MATPHUI] C HUCIOJL30BAHUEM
OTIEPATOPOB MUKJIA W YCIOBHBIX OMEPATOPOB.

3. IloBTOPUTE yCJIOBHBIE OTIEPATOPHI.

Kparkmne meromuyieckue ykaszaHus
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1. st mepBoii 4acTu 3a71aTh OJHOMEPHBIE MACCUBBI (BEKTOPA), a JJisl BTOPOil 9acTu — JBY-
MEpHBIE MaCCUBBI (MaTPUIG!). BhIBECTH MCXOMHBIE W TOJIyYEHHBIE JTAHHBIE TTO3JIEMEHTHO
€ WCIIOIB30BaHUEM IUKJI0B U hyHKIUH mprintf nMeHHO Tak, Kak TPUBEIEHO B BapUaHTe
3aJaHA.

2. Bajauy BBITOJHUTH C UCTOJB30BAHUEM OTIEPATOPOB IIUKJIA W YCJIOBHBIX OMTEPATOPOB, HE UC-
moJih3yst Bo3moxkuocTu Sciliab mo o6paboTke MaccuBos. [IporpamMma 10KHA BBITIOIHITHCS
JIJTST TIPOU3BOJIFHOTO KOJUYIECTBA 3JIEMEHTOB MCXOIHOTO BEKTOPA, U UHCJIA CTPOK W CTOJIOTOB
UCXOJHOM MaTpUIlbI

3. Bapuantbl 3amanuit B3sa1Th n3 jgaboparopuoii paborsr Ned
3amanue

Cpenu n 1epBBIX DJIEMEHTOB BEKTOpA HAWTU CYMMY OTPHUIIATENBHBIX JIEMEHTOB. JJie-
MEHTHI KBaIPATHON MATPUIThl HUKE TVIABHOM JMArOHAJIW YMEHBITATH HA X1, a JEMEHTHI BbIIIIE
IJIaBHOM AMaroHaJM YBEJMYUTh Ha 9.

BriBecTu ucxospbie v oydYeHHbIE JAHHBIE B BUJIE:

Hexoouwitt gexmop:

w2 B.-13 1. 12 <13 9 1L =&

Yucnon =6

Cyama ompuyamensuvix cpedu 6 nepevix 3temenmos pasua -30

Hexoonas mampuya:
L0, i
=10, 9. 10. 10
=10, -10. 4. 10,
-10-10. - 10. 13
xl=2x2=4
TMoaywennan mampuya:
I 14 14 14
=12, 9 14, 4.
=12, -12. 4. 14,
-2 -12 -12. 13

Koa nporpammbl

//NlabopaTopuas pabora k6
clear
clc
//Vcxopusii BEKTOP
V=1[-29-13112 -15 9 11 -8];
//0nepenenseM KOJIWYECTBO DIJIEMEHTOB B BEKTOD
kol = length(V);
//BHBOZUM BEKTOP
mprintf (’Ucxomueit BekTOp: \n’)
for i=1:kol do
mprintf (*%5g’,V(i))
end
mprintf (’\n’)
//Pemenne 1 wacTn
n==a6;
mprintf(’ Yumecmo n = %g\n’,n)
sum_negative_number = O;
for i=1:n do
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if V(i) < 0 then
sum_negative_number = sum_negative_number + V(i)
end
end
//Tlony4uenHsle 3HAYEHUS
mprintf (’ Cyma oTpuumaTenbHHX Cpefu 6 IEpBHX 3JIEMEHTOB paBHa 4g\n\n’,sum_negative_number)

//BTopas dYacTb 3amaHud
//3azjaeM MaTpuury
M=1[110 10 10

-10 9 10 10

-10 -10 4 10

-10 -10 -10 13];
//BHBOZUM MaTpPHUIY
kstr=size(M,’r?); kcol=size(M,’c’);
//BHBOZUM HCXOZHYH MATPULY
mprintf (° Ucxopmas maTpuuma:\n’)
for i=1l:kstr do

for j=1:kcol do

mprintf (’%5g’ ,M(i,3))

end

mprintf (’ \n’)
end
//3amagum 3HadeHus x1 u x2
x1=2; x2=4;

mprintf (’\n x1 = %g x2 = Y%g\n\n’,x1,x2)
//VBenuyuM 3HAYeHWd MATpPUUH BHIE TIABHON LUATOHANM HA X2
for i=1:kcol do
for j=i+l:kstr do
M(i,j) = M(1,j) + x2
end
end
//VveHbUUM 3HAYEHWd MATpPUUb HUXe TIaBHOH IguaroHany Ha x1
for i=1:kcol do
for j=i+l:kstr do
M(@j,1) = M(j,1) - x1
end
end
//Tlony4eHHass MaTpPHIBL:
mprintf (’ [oxyyennas MaTpuma: \n’)
for i=1:kstr do
for j=1:kcol do
mprintf (?%5g’,M(i,3))
end
mprintf(’ \n’)
end

Pesynbrar TecTupoBanus
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IMEHAHOE y Scilab 5.4.1

®aiin Mpaeka Ynpaenenwe Wuctpymentsr Cnpaeka

FEABA|Y E 22X &0
44

JICXOOHEDT BEKTOP:

- 2. 9. - 13. 1. lz. - 1s5. 9. 11. - 8.
Uucno n = &

Cyrrda OTDMLATENbHHX IJIEMEHTOE CpeOM € NepEHX IJeMeHTOE pabHa -30
HcxooHads MaTpMLa:

1. 10. 10. 10.
- 10. a. 10. 10.
- 10. - 10. 4. 10.
- 10. - 10. - 10. 13.

xl = 2 x2 = 4
HosmydeHHad MaTpMIE:

1. 14. 14. 14.
- 1z. a. 14. 14.
- 1z. - 1z. 4. 14.
-1z. - 1z. - 1z. 13.

3amaHug A CAMOCTOSITE/ILHON paboThI

Brimosuauts pemntenne 3amannit Nel-Ned u3 maboparopHoit paborsr Neb, UCTIOMB3YS TUKITBI
C TTapaMeTpoM U 00PAbOTKY MACCUBOB.
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