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JlaGopaTopHas padora Nel

3nakomcTBO ¢ makerom MATLAB
1 CrpykTypa makera M NIPUHIHUNBI padoThI

MATLAB - cucrema MHOIOIIECJICBOIO Ha3HAYCHMsS, KOTOpas
BBIIIIJIa HA PHIHOK MPOrPAaMMHBIX MTPOJTYKTOB MOYTH JBAJLIATh JET Ha3a
U C TeX MOp HEMPEpPhIBHO coBepiieHcTBoBaidack ¢upmoit MathWorks.
Ho nepBoHayanbHO €€ OCHOBY COCTABJISIIA aJITOPUTMBI PEIICHUSI CUCTEM
JUHEWHBIX ypaBHEHUM M 3a7a4 Ha COOCTBEHHbBIC 3HAUYCHUS, OTKyJa U
IPOM30ILIO €€ Ha3BaHue «MmaTpuyHas Jadopatopus» (MATTIX
LABoratory). 3atem cucrema Oblia pacIIMpeHa 3a CUET CICLHAIbHBIX
npuiaokeHud, Takux kak Simulink (s momenuporanus MC), Wavelet
(mms  npuMeHeHus BaHBIeTOB), Symbolic Math Toolbox (mns
MPOBEJICHUS] CUMBOJIBHBIX BEIYUCIICHUN) U TIP.

Cpena MATLAB BkItO4aeT MHTEPIPETATOP KOMAHJ Ha S3bIKE
BBICOKOTO YPOBHsI, I'pa)MUECKyl0 CHUCTEMY, IMaKEThl PACHIUPEHUN U
peanu3oBaHa Ha si3bike C. Bcs paboTta opraHusyercst yepe3 KOMaHIHOE
okHO (Command Window), koTtopoe TOSBIsSieTCS TMpU 3aIyCKe
nporpamMmbl matlab.exe. B mporiecce paboThl JaHHBIE pacrojiaraloTcs B
namsatu (Workspace), a1 u300pakeHUsI KPUBBIX, IMOBEPXHOCTEH H
IpYTrux rpauKoB co3faroTcsl rpaguyeckue okHa. B KOMaHIHOM OKHE B
peXHME JHajiora TPOBOASATCS BbIUMCICHUSA. [loiap30BaTenb BBOAUT
KOMAaH/JIbl WJIM 3aIlyCKAaeT Ha BBINOJHEHHUE (DailsIbl C TEKCTAMU Ha S3bIKE
MATLAB. MHWutepnperatrop o00pa0OaTbiBa€T BBEIAECHHOE U  BbIJACT
pe3yJbTaThl: YHUCJIOBBIE M CTPOKOBBIC JaHHBIC, MPEIYyNPEKICHUSI U
cooOmenusi 00 ommubOkax. CTpoka BBOJa MOMeYeHa 3HAKoOM >>. B
KOMaHJHOM OKHE IIOKa3bIBAIOTCS BBOJMMBIE C KIJIAaBUATYpPhl 4YHUCIA,
NEepEMEHHBIE, a TAKXKE Pe3yJIbTaThl BHIYUCICHUM.

NHcTpyMeHTanbHAs TaHEllb KOMAaHJAHOTO OKHA  IO3BOJISIET
BBITIOJIHATh ~ TpeOyemble  JEHUCTBUA  MOPOCTHIM  HAXaTWeM  Ha
COOTBETCTBYIOIIYIO  KHOINKY.  BOJBIIMHCTBO  KHOTMOK  HUMEIOT
CTAHJIAPTHBIA BHUJI W BBIMOJHSAIOT CTaHJAAPTHBIE, MOJOOHBIC APYTUM
nporpammaM AeictBusi. Crneayer oOpaTuTh BHUMaHUE Ha KHOMKY Path
Browser, koTopasi TMO3BOJSI€T TNPOKIAAbIBaTh IYTH K Pa3HBIM
TUPEKTOPUSIM U JIeJIaTh HEOOXOIUMYIO TUPEKTOPHUIO TEKYILEH, a TaKKe



Ha kHONKY Workspace Browser, MO3BOJSIOIIYI0 MNpPOCMAaTpUBaTh U
peaaKkTUpOBaTh MEpeMeHHbIe B paboueit obnactu. [IpunsaTo paboTaTh ¢
BKJIIOYCHHBIMH IIOMHMMO KOHcoiu okHamMmu Command History wu
Workspace; BKIOUUTHL UX MOXXHO, PACCTaBUB TaJOYKU B PACKPHITOM
MeHio Desktop, a ynopsigounts — IpoBesl TOKUPOBKY (KpHUBasi CTPEJKa
OKOJIO CTaHJIAPTHOTO KPECTHUKA 3aKpBITUS OKHA). Eciu Bbl Hapyumwim
MOPSIAOK  CIEAOBAHUS  OKOH, TO  BOCIIOJB3YWTECh  KOMaHJIOU
Desktop/Desktop Layout/Default.

Bce 3HaueHus MEpEeMEHHBIX, BBIUMCICHHBIE B TEUEHUE TEKYIIETO
ceaHca pabOThl, COXPAHAIOTCS B CHEIUAIBHO 3ape3epBUPOBAHHON
00JIacT MaMsATH KOMITBIOTEPA, Ha3bIBAEMOM pabOuMM MPOCTPAHCTBOM
cucrembl MATLAB (Workspace). Ilociie okoHuanusi ceanca paboThI ¢
cuctemoii MATLAB Bce paHee BBIYHMCICHHBIE IEPEMEHHBIC TEPSIOTCA.
YroObel coxpaHuTh B ¢aiiie Ha AUCKE KOMIIbIOTEpA COJIEPKUMOE
pabouero mnpoctpaHctBa cuctremMbl MATLAB, HYXHO BBINOJHUTH
komanay MeHio File / Save Workspace As. [1o yMoyaHuio pacuiapeHue
uMeHn ¢aiina mat, modToMy Takue (aitibpl npuHATO HaszbiBaTh MAT-
daiinamu. [y 3arpy3Ky B TaMsITh KOMITbIOTEpA paHEe COXPAHEHHOTO Ha
JMCKE pabovyero MpOCTPaHCTBA HY>KHO BBITIOJIHUTh KOMaHy MeHIo: File
/ Load Workspace. O0e ormepanyii MOXXHO pEaM30BaTh B PEIKUME
KOMaHJHON CTpOKM B Qopmare, Hampumep, save <ums aitna> (6e3
pacimmpenus .mat).

Komanna help <wms_ GyHKIIMU>> 103BOJISET MOJYYHTh Ha dKpaHE
CIpaBKy IO KOHKpeTHOW ¢yHkiuu. Hampumep, komanma help eig
MO3BOJISICT TIOJNYYHUTh OIEPATHBHYIO CIpaBKy MO GyHKOUHA eig -
(GYHKIIMM  BBIYUCIECHHUS COOCTBEHHBIX 3HaueHUd  wmarpuubl. C
HEKOTOPHIMUA BO3MOKHOCTSIMM CHUCTEMBI MOKHO TTO3HAKOMHTBLCS C
nmoMoupo koMauasl demo. B oxkHe MATLAB momMuMo cOOCTBEHHO
koMang MATLAB MoxHO mcIions30BaTh cucTeMHBIE KOMaHIOsl DOS.
Y 100HBIM CBOMCTBOM CHCTEMBI SIBJISIETCS BO3MO>KHOCThH HCIIOJIBb30BATh
KJIABUIIU-CTPENKU 1| I AOCTyla K CTEKYy C paHEe BBEICHHBIMHU
koMmangamu. Komannol clc MOXXHO cTepeTh CoAepKUMOE KOMaHIHOTO
OKHa, OJIHAKO 3TO HE 3aTPOHET COJAEPKUMOTr0 padOvYero MpoCTPaHCTBA.
Korpa wucyezaer HEOOXOAMMOCTh B XPAaHEHUU psijia MEPEMEHHBIX B
TEKYyIIEM ceaHce padOThl, UX MOXKHO CTE€PETh U3 MaMSITH KOMIbIOTEPA
KoMmaHaou clear unu clear(umsl, ums2, ...). IlepBas koManma yganser
u3 6 maMsATH BCE TMEPEMEHHBIE, a BTOpas — IMEPEMEHHBbIE C UMECHAMH



umsal m wmma2. Komangoir who (wam Oosee cmibHOH WHOS) MOXHO
BBIBECTU CIIMCOK BCEX MEPEMEHHBIX, BXOASAIIMX B JaHHBII MOMEHT B
pabodee NPOCTPAHCTBO CHUCTEMBI. [[Ji1 mpocMoTpa 3HAYEHHUs JIHOOOi
MEPEeMEHHONM M3  TEKyllero paboyero MpOCTPAaHCTBA  CUCTEMBI
J0CTaTOYHO HabpaTh €e MMs W Haxarh kiaBumry Enter. Jlns uenei
MPOTPAMMHUPOBAHUSI BaXKHO 3HATh, YTO YacCTh CTPOKH, CIlEayrollas 3a
3HaKOM %o, SIBJISIETCSI KOMMEHTAPUEM.

Jlerye Bcero mpOTOKOJI CECCUU MOJYYUTh C MOMOIIBID KOMaH/IbI
diary. Bei3oB komanasl diary <umsi_Qaiina> npuBeleT K TOMY, YTO BCE
MOSIBUBINIEECS Jajee Ha sKpaHe (Kpome rpaduku) OyaeT 3amucaHo B
daiin <ums_daitma>. Heckosrbko mocneaoBaTeIbHO HAOpaHHBIX KOMaH/T
MOTYT ObITh COXpaHeHbl B M-daiisie (T.e. *.m), KOTOPHIN C TOUKU 3pEHUS
OTIEpaIlMOHHBIX CHUCTEM TipejcTaBisier aHaior BAT-daiina, a crouku
3peHUs] TPOTrpaMMHUPOBAHUS — 3apOAbIII Oyaymied nporpammbl. CaMblit
IPOCTOM MyTh J1st 3TOro — B okHe Command History BeIACIUTE HYKHBIC
KOMaH/Ibl, HCTIOJTHUTH KoMaHy Create M-file koHTekCTHOrO MEHIO; TIpH
ATOM OTKpPOETCs peakTop M-(haiinos.

Ipumep:

Jlnst mostyueHust ”HQOpPMAITUKM O MarM4eckoM KBajipate HabepeMm B
koHcosin lookfor magic, momyuuM, MOAO0XKAaB HEKOTOpPOE Bpems (IJist
MpephIBaHUSl  TMOMCKA UCMONb30BaTh DOS-0BCKyI0  KOMOWHAIIUIO

Ctrl+C):

>> lookfor magic

MAGIC Magic square.

TWEBMAGIC Example standalone test of webmagic
function.

WEBMAGIC Magic squares 1nto HTML table.

3atem nostyduM cripaBky o komanae MAGIC:

>> help magic
MAGIC Magic square.
MAGIC(N) 1is an N-by-N matrix constructed
from the integers



1 through N"*2 with equal row, column, and
diagonal sums.

Produces valid magic squares for all N >
0 except N = 2.

Reference page in Help browser
doc magic

[IlenkHEM 110 CCBUIKE, OTKPBIB OKHO IoMmouu. Iloctpoum yxe
peanbHbId Marunueckuii kBajapar, HabpaB B koHcou jyst N=10:

>> XMag=magic (10)

XMag =

92 99 1 8 15 67 74
51 58 40

98 80 7 14 16 73 55
57 64 41

4 81 88 20 22 54 56
63 70 477

85 87 19 21 3 60 62
69 71 28

86 93 25 2 9 6l 68
715 52 34

17 24 76 83 90 472 49
26 33 65

23 5 82 89 91 48 30
32 39 606

19 6 13 95 97 29 31
38 45 12

10 12 94 96 78 35 37
44 46 53

11 18 100 177 84 36 43
50 277 59

[TomcunTaeM, CKOJIBKO 3aHUMAET B NaMsiTh nepeMenHas XMag:

>> whos XMag



Name Size Bytes Class
XMag 0x10 800 double array
Grand total is 100 elements using 800 bytes

100
90
= i 80
L 470
L~ 1 60

r 150

k440

30

20

6 7 8 9 10 10

Pucynoxk 1 — PacumudpoBka 11BeTOB

Breioepem 3akmanky Workspace («pabGodee MpOCTPaHCTBO»), B
KOHTEKCTHOM MEHIO MCIIOJHUM KoMaHay countour. Ilpu 3ToM nosiBUTCS
cnennanbHoe okHo, rae MATLAB mno3Bonsier pemaktupoBath
rpaguyeckue OOBEKThl — B YACTHOCTH, 100aBUM paciiM(ppOBKY LIBETOB
(mukTorpamma Insert ColorBar) (pucynok 1). O0patuM BHUMaHHUE, YTO
HaIlld MAaHUITYJISIUU HE OCTAJIMCh HE3aMEUEHHBIMU CPEIO0M, U B KOHCOJIH
NOSIBUJIACh KOMaHJa:

>> contour (XMag, 'DisplayName', 'XMag',
'ZDataSource', 'XMag'),; figure(gct)

Ouunctum pabouyro obacTs KoMaH ok clear, 3atem korcob — clc.
[Ipu 3TOM HCTOpUS KOMaH MO-MPEKHEMY JTOCTYITHA; BBIICIUM IIAINKY
CO CIHCKOM CEroAHsiiHed patel W 3anuimeM B M-daiin, BbI3BaB
KOHTEKCTHOE (C BBIJICJICHHBIM ) MEHIO.

lookfor MAGIC
help magic
XMag=magic (10)



whos XMag

contour (XMag, 'DisplayName', 'XMag',
'ZDataSource', 'XMag'); figure (gcf)
clear

clc

3axanue:

1. 3anyctutb MATLAB wu ycraHoBUTE TEKyUIMHA KaTaJor.
[Tonyunth crpaBky mo komanzae diary. Havarp 3ammch JHEBHUKA B
daii.

2. B cnopaBouHoll cucrteme, HayaB C KOHCOJM, TIOJYYHUTh
uHpOpMaIKIo 0 TUEPOOTUIECKOM KOTAHICHCE, a TAK)KE NIEPEBOIY yria
U3 paIMaHHOM MEpbI B IPayCHYIO (M HA000pOT).

3.  Bebmuucaurs sin(3.3a+b-cth(a+b))sin mna a=15° b=23°
(MIpeIBapUTEIIBHO MPOBEAS pacyueT )i HyJIeBbIX a U b).

4. B cnpaBoYHOW cHUCTeME HAWTH MH(OpPMAIUMIO O TOM, KaKyIo
(GyHKIMIO CJleAyeT BbI3BIBATH JUIsI BBIYMCICHHS Ompkaiimero k X
uenoro. IIpeaBapurenbHO clienyeT MoKa3aTh NPENOAaBaTENI0 TaOIuIly
npocTermux (YHKIUNA BEIIECTBEHHOTO MEPEMEHHOTO (TiepeHecsl €€ B
MS Word).

IIpumeuanue: HEOOXOAUMO HMETHh HaBbIK pabdoTel ¢ HELP-
cuctemMaMu (yXoJsl OT KOHCOJIM, BBI3OB, Kak OOBIYHO, MO Kjapuine F1
nin komangor Help — MATLAB Help rimaBroro menio). CyiiecTByeT
JIBE€ CTPATETHH MOUCKA: MO KJIIOYEBBIM CIO0BaM (MHAECKCY) WIIU 110 JIEPEBY
coaepxkanusa (3akiagka Content okna momomu). Btopas crparerus
MPEANOYTUTENIbHEE, HO €€ HCHO0JIb30BaHUE TpeOyeT HEKOTOpPOro
ABPUCTUYECKOTO OmbITa. PazymeeTcs, 3HaHUE aHTIIMIICKOTO sI3bIKa OoJiee
YeM HEO0OXO0IMMO.

5.  CdopmupoBaTh MaTpUIly U3 CIYyYAMHBIX 3JIEMEHTOB pa3Mmepa
10*10. Mcnoas3ys noib3oBaTenbekue cpeacta Workspace, mocTpouThb
ee 3D-rpaduk, coxpanuts kapTuHkKy cpeacreamu MATLAB.

6. 3anmcate Tekymyoo ceccuto B Mat-gaiin. CoxpaHUTH
HCTOPHUIO KOMaHI B M-aiil.

/. OuucTuTh 3KpaH u nepemeHHble. 3akpeiTb MATLAB.

8. Ilokazarp mpemogaBaTeNl0 BCE COXpaHEHHBIC (haiJIbl.
OTtkpbiTh MATLAB 1 ¢ KOHCONU 3arpy3uTh nociaeaHui mat-gdaitn.

9.  3aepmuts padoty B MATLAB okxoHuaTenbHO.



JlaGoparopHasi padora Ne2
IIpoBenenue Boruucjaenunii 0es M-¢paiios

1. DieMeHTApHbIE MATPUYHBIE BHIYHCIEHUS

B MATLAB Bce mannbie paccMaTpUBarOTCS KaK MaTpULbl. JTOT
NPUHUUII  eKmMOopu3auuu WUMEeT KakK IOJIOKUTEIbHbIE, TaK M
OTPULIATENIbHBIE ~ CTOPOHBI. Tun  pesyapTaTta  OHpeAesseTcs
aBTOMATUYECKH IO BUY BbIpaxeHus. [ iMeH OOBIYHBIX TIEPEMEHHBIX
MPUHSATO BBIOUPATH CTPOYHBIE, a JJISI UMEH MaTpPHI] WK JaXXKe BEKTOPOB
— nponucHble (0obpIue). BRIUUCIAT MOXKHO B PEKUME KAJIbKYJISITOPA,
HO Yalle MCMOIb3YIOT MPUCBOCHUE (OOBIYHBIA 3HAK «=», ISl MPOBEPKU
YCJIOBUH 3ape3epBUPOBAHO JIBOMHOE PABEHCTBO «==») KaKoOH-I100
nepeMeHHol. JIro0oe yxe omnpeneneHHOe 3HaUYeHUE MOXHO BbI3BaTh U3
paboueii 00nacTH MO WMEHM mMepeMeHHON (MO0 B KOHCOMH, JIHOO
KOHTCKCTHBIM MeHi0 B okHe Workspace). IloMHHTE, YTO MOMKHO
MPOBECTU HECKOJBKO MOCJEA0BATENbHBIX BEIYMCICHUH, MTOJJABUB BbIBO/]
B KOHCOJIb MPOMEXYTOYHBIX PE3YyJbTAaTOB — ISl ATOrO IOCIE KaXIO0u
KOMaH/Ibl HY’KHO IOCTaBUTb <.

s garenus/3anucu aaHHbIX U3 ¢aitio (npexae Bcero ASCII-
dopmara) MATLAB oOnanaer BHYLIUTEIbHBIM apCEHAIOM CPEACTB
(cm. pasaen momort MATLAB Programming — Using Import Functions
with Text Data). B cmywae, korma uMmopTupyembrid (aiii sBIseTCS
NEPEUYUCIICHUEM YHCEJN B PEryJIAPHBIX KOJIOHKaXx M cTpokax (0e3
Pa3IUYHBIX IIAMOK W JIETEH), JOCTaTOYHO MPUMEHUTH KomaHmy load.
Cpenu npyxectBeHHbIXx MATLAB BHEmHUX ImporpaMM Mpexe BCETo
cienyer orMetuTh EXcel (cm. pasmen momomm Excel Link — What Is
Excel Link?), xoTopslii co cBOCH CTOPOHBI UMEET CPEACTBA OOIEHUS C
MATLAB.

[Ipu pydyHOM BBOJIE, €CJIM KOMIIOHEHTHI BEKTOPA HE YMEIIAIOTCS Ha
CTpPOKE, MCIOJIb3yeTCsl TpOeToYue B KauecTBe pazaenurtens. MHorma
TpeOyeTcsi OpraHu3oBaTh JOCTYNl K OJIOKY BHYTPH HMMEIOIICHCS
MaTpPHIbI, UTO PEATU3YETCS YEPE3 3HAK «:» — KOHCTpYKUusd A(2:5,:) naet
HaM CTPOKH CcO 2-W mo 5-t0 Marpuibl A. EcCiIM HYXKHO BBIIIOJIHUTH
OJIMHAKOBYIO OINEPalMI0 C KaXKIbIM 3JIEMEHTOM MAaTPHIbl, TO HYXHO
nepej] 3HakoM MOCTaBUTh TOUKY — V.*V, HanpuMep, BO3BpaIllaeT BEKTOP
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kBajapatoB, T.¢ (-1,5) — (2,25). i co3maHus MHOTOMEPHBIX MaTpHII
UCII0JIb30BaTh QyHKIIHIO Cat.

IHpumep:
BBenem ckajsip, TpeXMEpPHBIE BEKTOP-CTPOKY M BEKTOP-CTOJIOCII,
paccMaTpuBacMble Kak MaTpuilsl pasmepa 1xn m nx1 (n=3). Caemaem
9TO YyTh Pa3IMYAIONIUMUCA CHoco0amMu (pasleiuTeieM B MacCUBE

MOXKET JIMOO mpobe, Inbo 3amsaTas, 1u00 00a 3HaKa BMECTE).

>> x=-1.25e-1

>> v=[-x; —-2.0;7]

0.1250
-2.0000
7.0000

[lpuroroBuM 3apanee B pabouem katamore ¢ainm dm3.txt,
COCTOSIIIMIA U3 3 CTPOK MO 3 yucia, pa3JeIeHHbIX TpoOesioM (aMu) Uin
3HAKOM TaOyJIAIuU. 3arpy3uM ero gaHHble B maTpuily W.

>> Wfrom='dm3.txt';W=1load (Wfrom) ;W

W:
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1.2000 4.3000 5.0000
-34.0000 2.1000 4.0000
3.0000 3.0000 -6.0000

3aMeTHM, MBI BBEIH JIHTEpHYIO nepemennyo Wfrom, momapmimm
BBIBOJ] B KOHCOJIb, ¥ TIPU 9TOM HMCXOJHBINA (Paiin ObUT TAKKUM:

1.2 4.3 5.0
-3.4e+1 2.1 4
3 3 -0

[Toripobyem creHepupoBaTh HOBYIO Matpuily 10x3, rae cToyiOubl
SBJISIOTCA apu(PMETHUYCCKMMHU IporpeccusMu. BrHagane co3maaum
Matpuly 3x10, a 3aTeM €€ TPAaHCIOHUPYEM.

>> W1=[-1.4:0.2:0.4; linspace(-2,5,10); -
1.4:7.7]

Wl =
-1.4000 -1.2000 -1.0000 -0.8000 -
0.6000 -0.4000 -0.2000 0 0.2000
0.4000
-2.0000 -1.2222 -0.4444 0.3333
1.1111 1.8889 2.6667 3.4444 4.2222
5.0000
-1.4000 -0.4000 0.6000 1.6000
2.6000 3.6000 4.6000 5.6000 6.6000
7.6000
>> Wl=w1l"
Wl =
-1.4000 -2.0000 -1.4000
-1.2000 -1.2222 -0.4000
-1.0000 -0.4444 0.6000

-0.8000 0.3333 1.6000
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-0.6000 1.1111 2.6000
-0.4000 1.8889 3.6000
-0.2000 2.6667 4.6000
0 3.4444 5.6000
0.2000 4.2222 6.6000
0.4000 5.0000 7.6000

3ametuM, uyTo BTOpoil cronbenr W1 momyuwiics B pesyJibTare
NPUMEHEHUS BhI30Ba (DYHKIIMU OT TpeX apryMmeHToB linspace, a mepsebrit
— WUIIOCTPUPYET TUMUYHOE MPUMEHEHMS 3Haka «:». Tperuil cronber
WUTIOCTPUPYET OCOOCHHOCTH ToclienHe omepamnuu. MHTepnperatop
MATLAB Beimanm Obl ommOKy, eciim Obl B IIEpBOM KOMAaHAC MBI
sameHwiM 0.4 nHa 0.6 wim B mnociaeanerd 7.7 Ha 9.9. Ilpuuuna
3aKJII0YAeTCd B HECOOTBETCTBHHM Pa3MEPOB CTOJIOIOB, BEIb BTOPOWi
nekmapupoBan linspace kak umeroiuid 10 3;1eMeHTOB.

[lomyuyum HOByH MaTpully pasMmepa 3%X3 TakuM CIOCOOOM:
JOMHOXHUM TpaHcrioHupoBaHHoro aBoiiHuka W1 na W1 u nepecraBum
YIJIOBOM 3JIEMEHT C LIEHTPaJIbHBIMA MECTAMH.

>> W2=W1'*W1l, Wtemp=W2(1,1); W2(1,1)=W2(end-
l,end-1); W2 (end-1,end-1)=Wtemp; clear Wtemp; W2

W2 =

72.4074 5.3333 1.0000
5.3333 5.8000 110.6667
1.0000 110.6667 178.6000

[losBuBmiasicas Bbiie mnepemenHas WIemp Obuia  «MaBpow,
CJEJaBIIIUM CBOE JIEITIOM.

CdopmupyeM HOBYIO MaTpHUIly Ha OCHOBE BCEX MPEAbIAYIINX —
kak JuHelHyo komOuHanuio W, W2 u cinyyalinoii marpuiisl. Huke B
yKa3aHHBIX (hopMaTax BbI30Ba: (DYHKIHS €IiQS MINEeT HauMEHBIIee II0
BEJIWYMHE COOCTBeHHOe 3HaueHwe Marpuubl, diag(rand(...)) -
dbopMUpyeT TMOYTH HYJEBYIO MaTpUIly C HEHYJEBOU cllydyallHOU
HaIMaroHanpio, 0et ¥ INV — BBIYKCIAIOT OMNPEACIUTENIb MATPHUIBI U
oOpatHyto eil. OueBuAHO Takxke, 4To (U*V) — ckamsp, (V*U) — maTpuiia
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3x3.

>> W3=x*inv (W) +W2/eigs (W2,1, 'sm') -
((u*v)+det (v*u) ) *diag(rand(1l,2),1)

Iteration 1: a few Ritz values of the 3-by-3
matrix:

0
W3 =
-1.4996 -4.9030 -0.0201
-0.1275 -0.1219 -2.6727
-0.0304 -2.2877 -3.6801

3anumem mnonydeHHbld pesynbrar B daiinm  EXCEL B
OTpeNIeTICHHbIN Juana3oH siueek Ha mepBoMm Jymcte. dmar W3status
paBeH 1, eciu Bce MpOIIIO YCIIEIIHO.

>>
W3status=xlswrite ('dm3 res.xls', W3, 'B3:H10")

W3status =

3agaHue

1.  Bsectu aBe ckanspHble BenuuuHbl X=-0.85, y=978.56*102,

2. 3aroroButbh XLS-daiin ¢ aBymsa matpuiiamu A u B paszmepa
3x5 u 5%3.

3.  Cuurarp ux B ogHouMeHHble cTpykTypsl MATLAB.

[Ipumeuanue: HeoOXoauMoO  BOCMOJB30BATHCS  OJHUM U3
noapasnenos momormu MATLAB Programming

4.  V3MmeHUTH IEHTpaJbHbIC AJIEMEHTHI 00eux matpull. dns A —
JOMHOHUTh €r0 Ha X M BhIUECTh 1, 111 B — MOMHOXHUTE ero Ha SiNy u
npuOaBUTH 1.

5. OcCylecTBUTh TO3JIEMEHTHOE YMHOXKEHUE MaTpuilbl A Ha
TPaHCIIOHUPOBAHHYIO MaTpuIly B.

6. Bprumcaute mnpomsBeneHue AB u  mpubaBuUTR K HEMY
matpunty C, tne C — TpexauaroHajibHas: Ha TIJaBHOW JHaroHaJIH
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€IMHUIBI, HA/IINarOHaJb — U3 X-OB, MMOJIINarOHajb — U3 y-KOB.

/.  Pe3ynbTatr BBIBECTH B BHJI€ TEKCTOBOTO (paiiia.

8.  Berumcaute cien (trace) marpuilpl, oOpaTHOM K MOCIEIHEN
BBIYMCIICHHOW MAaTPHUIIE.

9.  CoxpaHHUTb HOCJICI0BATEIBPHOCTh KOMAH B (ariie matrixl.m

2 DieMeHTapHbIe PYHKIMOHAIbHbIC BHIYMCICHUS U MIOCTPOCHHE
rpagpuxkoB

KommiekcHbie umcna BBOAATCS B Buae Re+Imi uaum Re+Im*j
(mpenmoyTUTeNbHEE BapUaHT O€3 YMHOXXEHHUS, ITOCKOJIBKY MOXKET
BO3HHMKHYTH ITyTaHUIIA C TIepeKkpbiTieM uMeH). [lonpoOyiite HabpaTp >>
J=5; [1+4},1+1j] m nmouyBcTByWTe pasuuily! OjHako B ciydae, Korua
KO3 UIIMEHTOM TMepean MHUMON €IUHMIICH SBJISIETCA HE 4YHCIO, a
MepEMEHHas, MEXAY HHMHU CJIEAYET O00s3aTeNbHO HMCIIOIb30BaTh 3HAK
ymHOxkeHus. [lone3no 3Hath Tpu koHcTanTel MATLAB: pi — uwmcio i,
inf — 6eckoneunocts, NaN — Heonpenenennoe 3HaueHue. OHH MOTYT
BBICTYIIATh apryMeHTtamu QyHknui: >> [sin(inf), sin(1/inf), 3* NaN]. B
CHUCTEMHOM NEepEeMEHHOM ansS XpaHUTCS Pe3yIbTaT BBIUUCICHUM, a B €S
— HOMHUHAJIbHAs TOYHOCTh BBIYMCIICHUH, YTO YJOOHO C TOYKH 3PECHHS
YUCJICHHBIX METOJIOB, HalpUMEpP, PEUICHUS YpPaBHEHHM CHOCOOOM
TUXOTOMUU. 3HAYEHUS] ITUX TEPEMEHHBIX MOXXHO M3MEHSATh: IIO
yMoidaHuio exp =2"(—52), HO O0dYeHb YaCTO JCNIAOT IPHUCBOCHHE
exp=1e—6; ymoOHO NOPOBOAWTL IIEMHU BBIUMCICHUU (TIpumep: >>
anst1). B MATLAB mmpokuii HaOOp cambIXx pa3HOOOpa3HBIX
BCTPOCHHBIX MaremaTudyeckux (QyHKiuid. Bbl Moxere 3amaBaTh U
COOCTBEHHBbIE (DYHKIUMU (JOCTYHHBIE, OJHAKO, TOJBKO B TEKYLIEM
ceance). OHU Ha3BIBAIOTCA @HOHUMHbBIE, UX 3HAUYCHHE BBIUMCISACTCS
TOJBKO OJTHUM OIEPaToOpoM, a popmaT 3alaHUS U BbI30BA TAKOB:

<uma>=@ (<argl>,..) <BbpaxeHUe> .. <mmMa>
(<argl>,..)

[Ipy »>STOM HMHUIMANU3UPYETCS NEpeMEHHasd-yKa3zaTelb Ha
(GYHKIMIO, U KaK pa3 Mo ykaszaTenato (yHKIUS U BbI3bIBAETCA (TI0JIE3HO
nocMmoTpets Workspace). Ilpm HammcaHuM COOCTBEHHBIX (DYHKIIHIA
BECHbMa JKEJIATEJIbHO MPEYCMOTPETh MAaTPUUHbBIE ONIEPAHbl, YTO CUIIBHO
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o0JieryaeT XW3Hb INPH IMOCTPOSHUU TpadUKOB (Tak, IS BBIYMCICHUS
f(x)=x® koHcTpykummst X3 Xyxke MpPaBIIBHOrO BapuaHta X. 3 ¢

TOYKOM MOdJIEMEHTHOM omepanuu). [ peann3anum 0oJiee CIOKHBIX U
Cephe3HbIX (PYHKIIMN HEOOXOIUMO 00pamaThcsi K MpOorpaMMUPOBAHUIO
M-paiinos. [IpuBeaeM Jaulllb HEKOTOPHIE U3 YACTO UCIIOIb3yEMBbIX:

log(x) — HaTypaabHBIN JTorapudm

mod(X,y) — octaTok OT neineHuss X Ha Y (MpUMEHHMA M JUIS
HEIICJIBIX apTYMEHTOB)

angle(z) — yros moBopoTa KOMILUIEKCHOTO YKCIIa Z

polyval(p,t) — BblYMCIICHME TIOJIMHOMA OT aprymeHTa t c
3aJJaHHBIMH BEKTOPOM P KO3 DUIIHEHTAMH.
bessel(nu,z) — Beruuciger ¢yHKIUI0O beccens, npuyem eciu

apryMeHT Z MaTPUYHBIA, TO M PE3ybTaT Takke MaTpudHbIi. KoHcTaHTa
nu nHerenas. [loabp30BaTeb MOXKET HE TOJIBKO UCIIOIB30BaTh PA3IUYHBIN
CHHTAaKCUC BbI30Ba (HampuMep, KOJMYECTBO AapryMEHTOB), HO W
OTpEIEeTSATh BApUAHT MOJYYCHHUS pe3ysibTaTa — B 3TOM COCTOUT BayKHasI
U ynobHas ocobenHocts pynkunii B MATLAB.

quadl(fun,a,b) — BeruKCIEHME OmpescIeHHOro UHTEerpajia Pumana
1o ajantuBHoMy Meroay ["aycca-Jlobarro Ha orpeske [a,b] oT dyHKIMK
f(X), 3aganHoi ykazarenem fun. Eciau GyHKIMS aHOHMMHAs, TO BMECTO
fun moxacrasagercs IIPOCTO <HUMS>, HO €CJIH (byHKLH/I;{ 3ajjaHa B M-
daiine, To Hy»KHO MPOBECTH pa3bIMEHOBAHUE U MOACTABIIATh <(@WUMS>.

Teneps paccMoTpuM (yHKIIMHM BCTIOMOTATEIbHBIE IJIs pacdeTa, HO
BEChbMa MOJIC3HBIE:

str2num — mepeBOAUT CTPOKY B UHCIIO

tic <omepamum> tOC — CKOJIBKO BpeMeHHU (B CEK) MOTPeOOBAIOCH
IUJTSL COBEPIIIEHUS OTIEpalnui

clock — Bo3Bpaimaer TEKyIIyIO 1aTy ¥ BpeMs

Baxxnoe 3HadueHwe umeeT rpaduyueckoe  IMpeICTaBICHUE
pesyabratoB, 1 MATLAB o0namaet oOmupHbeIM HAOOPOM CpeACTB (CM.
pasnen momomiu B 3akiaake Contents MATLAB - Mathematics -
Plotting Mathematical Functions, OGomee mOAPOOHO W3IOXKEHO B
MATLAB — Functions — By Category —Graphics—Specialized Plotting).
Kaxasiil pa3 npu nosydyeHun rpaduka co3aaercs rpa@uieckuii 00beKT,
KOTOPBIA ~ aBTOMATUYECKU OTKPHIBACTCS B OKHE TIpaduyuecKoro
penaktopa (MOXXHO OTKPBITb HECKOJBKO OOBEKTOB — CM. KOMaH[a
h=figure(:) u cMexxHbIe; 00 Hepapxuu rpaPuIeckux 00BHEKTOB (PUCYHOK
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2) cm. MATLAB — Handle Graphics Object Properties). Tam Bbl MOKeTe
MaHUIYyJIUPOBATh TMOJMNHUCSIMU OCEH, JIET€HIaMu, UIBETaMU JIMHHM,
COXPaHSTh U300paKeHUE B pa3HbIX hopMarax.

Figu re:

Core Objects |G oup Objects Plot Objacts

Pucynok 2 — Hepapxus rpadpruueckux 00bEKTOB

CymiecTByeT cioXHasi wuepapxusi rpaduueckux OOBEKTOB, U
KOKJIOMY JIEWCTBUIO B OKHE IpaMuecKoro peaakTopa COOTBETCTBYET
KOMaH/Aa, MOAU(PUUUPYIOIIAs 3aJaHHbIA TOCPEICTBOM  yKa3aTems
o0bekT. [loaTomy He cneayer 3a0bIBaTh, YTO YIPaBJIATh IMapaMeTpaMu
M300paKeHUsT MOXHO U3 KOHCOJIU (pazymeercsi, OOJBIIMHCTBO
MHCTPYKITUI IPUXOIUTCS OpaTh U3 CUCTEMBI TOMOIIH, HanpuMep, Set) —
ATOT CMOCO0 BPAJI TU MOXKHO CUYUTATh IPOrPECCUBHBIM, HO B HEKOTOPBIX
ciyyasx (MOCKOJIBKY JIOCTYIHBIE ONEpallMi B MEHIO OKHA rpaduyecKoro
peaakTopa He MUCUEpIIBIBAIOT BCEro MHOrooOpasus) HezaMeHuM. HyxHo
MOMHUTh, YTO TaKWUe OINepaluy, Kak BbIOOp IIBETOBOM TaMMBI,
NPUMEHSIIOTCS K TOMY O0OBEKTY, KOTOPBIA OOBSBIICH TEKYIITUM.

He wMmeHbliee 3HaueHHE UMEIOT MOJb30BATEIILCKUE JaHHbBIE,
IpeICTaBlICHHbIE, KaK MpaBWIO, MaTpullaMH OOJBLIOTO pa3Mepa
(manpumep, 100x300). YacTh JaHHBIX, TAKUX KaK 3HAYCHUS (PYHKLIHMH,
MOXXET BBIUHUCIATHCS «HA JIETy», HO HaJIe)KHEE BBIUYUCIUTH BCE
HE00XouMoe 10 mocTpoeHus rpaduka. Beskuit rpaduk npeamnosiaraet
HaJIM4KME CETKH, NPSIMOYTOJIbHOM WM TpPEeyroJbHOM (eciu paHee
NPUMCHSUITUCh YHUCJICHHBIE METOJIbI, TO B POJIU TAaKON CETKH MOXKET
BBICTYIIATh CETKA [IJIi MCYMCIIEHHS KOHEUHBIX pPa3HOCTEH, KOTOopas
M3HAYAIIbHO U ONpPEACIISieT JeTaIbHOCTh MPEICTABICHUS PE3yJIbTaTOB; B
obmiemM ciydae 00€ CEeTKHM HEe COBIAQJAIOT, W TOT/AA JIOMOJHUTEIBHO
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CJIeyeT MPUMEHATh MHTeproysanuio — cM. griddata). Camblii pocToi
nyTh I ToJydeHus:i ceTok misg 3D-moBepXHOCTEW — HCMOIB30BaHUE
dynkmun meshgrid.

Haubonee  obOmeynorpedutrenbHbpl (st 1ened  Qu3UKo-
MaTeMaTHYECKUX PAcUye€TOB W/WIM mpoekTupoBaHusi POA) cremyromiue
BUJIbI TPAQUKOB (PSIIOM YKa3aHO UMS CIICIIUAIbHON (PYHKITUH):

A. TIIpocroii rpapuxk Buga Y=F(X) ¢ mapkepamu u 0e3—
plot(x,y,...), fplot(...). Iocaeanss komanaa yaoOHA TeM, YTO KpHBas
CTPOUTCS TIO yKa3aTento (QyHKIUHU, UK JJaXKe 110 TEKCTOBOMY OIHCAHUIO
fplot (‘sin(x).*cos(2x)',[0,5* pi]).

B. [I'paduku, moctpoeHHble B MpeoOpa30BaHHBIX KOOPIAWHATAX
(HampuMep, JBOWHBIX JOTAapUPMUUYECKUX, T.C. JAHHBIC HUMEIOT BHU]I
(X,f(x)), a koopauratrel — (InX,Inf(x))). B ToM 4unciae B momsipHBIX
koopaunatax —cart2pol, loglog(x,y), polar(fi,r).

C. [Ilapamerpuueckoe cemeiictBo kpuBbix Y=Ff(X,p), p -
napamMeTp, 3HaUY€HHE KOTOPOTO YKa3bIBAaCTCSA B JIETeHAC IS KaXKIOH
kpuBoit Y, =f(x). Bce xpusbie nmeror pasubiii user — hold on, plot,

napametp LineSpec ¢pynkiuu plot.

D. Koutypueii rTpaduk, u300pakaromuidl JTUHUA yPOBHS
(m3oiuHMKM) Z=const s moBepxHocTH Z=T(X,y). IIpomexyTtkw,

OTJICISAIONTNE W30JMHUHM, MOTYT 3aIlOJIHATHCS IIBETOM, a MOTYT W HET.
['eorpaduueckas kapTa, TI¢ OTOOpa)karOTCA OKEaHbl M TOPBI, -
KJIACCUYECKUI IPUMEp KOHTYpHOTo Irpaduka — contourc, contourf,

E. 3D-rpaduk mis moBepxHoctd Z=Tf(X,y) wmim Ttpaekropum,
3ayianHoi mapamerpudecku I(t) — colormap (hsv128)), mesh , surf, plot3

F. AnumupoBanHble rpaduku. OOBIYUHO JUIsi TPaeKTOPUH
YacTHUL, MOJYYWIM OOJIBIIOE PAacHpOCTPAHEHUE B IOCIEIHEE BPEMS —
comet, getframe...movie.

[Tpumep:

1.  CdopmupoBath cirydaitHbie BEKTOPHI U U V pazmepa 1x4.
>> n=4;u=rand(l,n),;v=rand(l,n); [u;Vv]

ans =
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0.4740 0.9090 0.5962 0.3290
0.4782 0.5972 0.1614 0.8295

2. Ha ocHOBE 3TMX  BEKTOPOB  COCTaBUTh  MAaTPHUILY
_ Y
A_kﬂaw_mw :

>> % BHIOJHMM BCce 0e3 1LUKJIOB. HauunemMm cC
bopMMUPOBaAHUSA BEKTOPpa M3 eIUHUI]

>> w=[linspace(l,1,n)],;w=w';
>> % CrmeJjiaeM MNEPBYK 3aTOTOBKY

>> Al=(w*u) '

Al =
0.4740 0.4740 0.4740 0.4740
0.9090 0.9090 0.9090 0.9090
0.5962 0.5962 0.5962 0.5962
0.3290 0.3290 0.3290 0.3290

>> &% CocTaBMM BTOPYH 23aroTOBKY, coIepxalue
CTeIlleHU

>> g=[0:1:n-1]; AZ2=w*qg
A2 =
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
>> % OcyumecTBMM [IOBJIEMEHTHYIO orepaLlmio

BO3BeII€eHMA B CTEIIEHDb

>> A3=w*v;A3=[A3."A2]
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A3 =
1.0000 0.5972 0.0261 0.5707
1.0000 0.5972 0.0261 0.5707
1.0000 0.5972 0.0261 0.5707
1.0000 0.5972 0.0261 0.5707

>> % [IODJIEMEHTHBIM YMHOXEHMEeM MAaTpUl IPUXOIUM
K MCKOMOMY

>> A=Al1.*A3

A =
0.4740 0.2831 0.0124 0.2705
0.9090 0.5428 0.0237 0.5188
0.5962 0.3561 0.0155 0.3403
0.3290 0.1964 0.0086 0.1877

>> % CTupaeM HEHYXHOE
>>clear (MAl",’A2","A3",'w")

3. Jlng xaxaoro 3jeMEHTa MaTpuIilbl A BBIYMCIUTH 3HAYCHHUEC
noirHoMa ¢ koddduiuentamu (U +iVv). Pesynprartel 3amucarh B
maTtpuity B. TlpeBpaTuTh ee B BEHICCTBECHHYIO, B35B OT KaXJOTO
sJleMeHTa ero yroia moBopota. CKOJIBKO YHCTOIO  BPEMCHH
MOTPeOOBAIOCH HA BBHIMOJIHEHHUE 11.37

>> tic; B=polyval (u+i*v,A);B=angle(B);toc
Elapsed time is 0.003572 seconds.

4. CocraBuTh AQHOHUMHYIO (PYHKIMIO ISl  BBIYUCIICHUS
IJI0IIaan TPEYrOJIbHHUKA o dbopmyie ['epona

(S= \/p(p —a)(p—b)(p—c), p- nomymepumerp, a,b,c — cropoHs).
Beraucnuts miomans A1l ETUIETCKOTO TPEYToJIbHUKA.

>> % BO3MOXeH TOJbKO OIMH OolepaTop. IlljJomalb
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IioJiaraeM HYJIO, €CJIM M3 3aldaHHBEIX OTPE3KOB HEJIb34
COCTAaBMTE TPEYI'OJIBHUK

>> geron=@Q (a, b, c)
real (0.25*sgrt ( (a+tbtc) * (a+b-c) * (a+c-b) * (b+c-
a)));

>> geron(3,4,5)

ans =
6

5.  Toctpouts rpaduk 3aBucumoctu S(a) Ha orpeske [0, me],
npuasB b=e, c=n. OdopMurh MNOANKMCH, IBET KPHUBOH CHEIATh
(HOJIETOBBIM.

>> % EcTbp OBa NOYyTM pemeHud. 1-¥ COCTOUT B
TEPENUCEBAHMM AHOHMMHOM QYyHKLIUM.

>>% KomaHnna figure M30BITOYHA . Hfig -
yKaszsaTeJylb Ha TeKyuuM TIpadmudeckKumt OOBEeKT

>> geronl=U(a,b, c)
real (0.25*sgrt ( (atb+tc) . * (atb-c) .* (atc-b) . * (b+c-
a)));

>>

x=0:0.1:(pi*exp (1)) ;Hfig=figure(l); ;plot(x,geronl
(X,@Xp(l) rpl) ) ;

>>5 BTopom nyThb, boJiee obumm, 3acTaBJIgeT
obpaTUTLCH K nporpaMMMPOBAHUIO. HexoToprle

KOHCTPYKUMM Tuna for..end OOCTYINHE M B KOHCOJIM.

>> % Hwxe odoopMMpyeTCsa BEKTOP Y, IJMHA KOTOPOTO
[IOCTOSAHHO yBeJMUMBAETCS. 3aTeM HelOCPeOCTBEHHO
BEIBOJ Tpadmka (pUCYHOK 3) .

>> x=0:0.1:(pi*exp(l)) ;y=I 1; for k=x
y=ly,geron(k,exp(1l),pi)]; end;
>> Hfig =figure (2);plot(x,y);
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BreMUCneHuA no gopmyne I‘epOHal
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Pucynok 3 — I'padpuk mo pesysibTaTaM BBIYUCICHUN

B okHe Figure2 mienkHeM MBIIIBIO MO0 HMKOHKE CO CTPEIKOH,
neperas K pekuM pPEeIaKTUPOBAaHMs. BbI30BEM KOHTEKCTHOE MEHIO,
CBsI3aHHOE ¢ KpuBoi — myHKT Color, u BeIOepeM IBET. AHAIOTHYHBIM
cnocoOoM BbiOepeMm 1BeT ¢oHa. ChaenaeM U ApyrHue MaHUIYJSIIUU C
OCSIMH, TIOAMMUCSIMH U Tip. [loJie3eH MyHKT r1aBHOrO MeHro Insert, myHKT
KOHTEKCTHOTO MeHio — Show Properties. Y1o0HO Takke MHOJIKIIOYUTH
pemakTop cBoiictB (View — Property Editor). Mcnoanus File— Generate
M-file, MO’>XHO TIPOCMOTpPETh COBEpPIICHHBIE HAMH JACHCTBUS B BHJIC
KOMaH]I.

6. IlocTpouTh CeMEWCTBO KpHUBBHIX S(8) MpH TATH 3HAYCHUIX
b=0,1,2,3,4 u pukcupoBaHHOM c=5. BenuumHa a JEXKUT B IpeAciIax

[0;8]. Toukn MapKUpOBaTh.

>> % 3BakpeiM 2-¥ T1pabdmk, OTKPBJIM HOBEM C
yKasaHMeM PpMCOBATbL BCEe TaM

>> close (Hfig );figure(3);hold on;

>> % VMHUMLIMAIU3UPYyeM IIepPeMeHHBE
>> a=0:0.5:8;b=0:1:4;c=5;
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>>% KoMaHIE BaHMMAT IOBe CTPOKM. OpraHu3yeM
LUKJII, OQopMMpyeM MAaCCUMB yKasaTejiey Ha JMHUM, LBeT
JuHUM B GopmaTe RGB (cMechb KpaCHOTO, 3BeJIEHOTO U
CUMHETO) CJydYaVHbBIN

>> Hlines=| ]; for J=1:5,
Hline=plot (a,geronl(a,b(]),c)): Hlines=[Hlines
Hline];

set (Hline, "Marker', '+', 'Color', [rand rand

rand]); end; hold off

>> SlVI3MeHMM LBeTa JIMHUYM Ha I[IPUBBUYHEE (PUCYHOK
4) (cm. ColorSpec) m gpnobaBuUM TMOONMCU K JIMHMAM.
Bom roe [IOHAOOOUMIINCH ykaszareym! HasBaHuga
nojiydyaeM npeobpal30BaHMEM UMCEJI B JIMTEPAJIB

>> MyColor=['y' 'm' 'c'" 'r' 'g' 'b' 'w' 'k'];
>> for j=1:5, Lname=strcat (num2str(j),': b=

', numZ2str(b(3)))

set (Hlines (j), 'Color',MyColor (j), 'DisplayName',
Lname); end; legend('show');

1: b=0
Or | —+—2:b=1
3 b=2
8 | ——4 b=z 4
7 5. b=4 ‘ P ;P’}‘_P_‘\‘V\
S %
6 ¥ r b
/ \
5 / 1
7 \
4 Va
v
3 7/
/ ’4'“""-# \
2 / # \ |
{ Y
/ \ |
1 { \ !
/ kr
0 f { —
0 1 2 3 4 5 6 7 8

Pucynok 4 — CeMencTBO KPUBBIX

7. Tloctpouth KOHTYpHBII rpaduk Ha ocHoBe Oa3uca (U,V) u
MaTpHIbl 3HAYCHUN B, KoTOpas coOmepXHUT BBICOTHI «ropy». Ilmomans
noctpoenus — [-2;2]x [-2;2].
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>> % BHauaje cozmanuM  QYHKLMIO
KOOPIMHAT, NOockoyubky O0<U; & V<1
>>stretch=0(x) 4/ (max (max(x))-min(min(x))) *x-
2* (max (max (x))+min (min(x)) )/ (max (max (x)) -

min (min(x)));

pacTAIMBAHMA

>> % [locTpOoMM NNEePBOHAUAJIBHYK CETKY (PMCYHOK D).
>> [Xbig, Ybig]=meshgrid(u, v)
Xbig =

0.4740 0.9090 0.5962 0.3290

0.4740 0.9090 0.5962 0.3290

0.4740 0.9090 0.5962 0.3290

0.4740 0.9090 0.5962 0.3290

PucyHok 5 — nepBoHavanbHas ceTKa

Ybig =

0.4782 0.4782 0.4782 0.4782

0.5972 0.5972 0.5972 0.5972

0.1614 0.1614 0.1l614 0.1l614

0.8295 0.8295 0.8295 0.8295

>> % IlocTpoMM TNOIOPOOHYK CeTKy B o6JjlacTu,

3a0aHHOM BeKTOopaMmM U, V.

91a o06JIacThb

oOsa3aHa He
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MIPEeBOCXOIUTH CylUeCTBEHHO IpeneayuryIo oBJlacThb
[Xbig Ybig]

>>
[X,Y]=meshgrid(linspace (min (u), max(u),100),linsp
ace (min(v),max(v),100));

>> & IlpoBelmeM MHTEPIOJALMIO C MCIOJIb30BaHUE
KyOMUeCcKMX IIOJIMHOMOB

Z=griddata (Xbig, Ybig,B, X, Y, 'cubic');

>> % [loCcTpOMM KOHTYPHEM TI'padMK C 3aJIMBKOM IOJIg
KBAaIOPaTHOWM IJIOWaOKM

contourf (stretch(X),stretch(Y), Z2)

Jlnst Toro, 4YTOOBI CKONMMPOBaThH PHUCYHOK B Oydep oOMeHa,
ucnosHuTh myHKT Edit — Copy Figure MeHto rpauyeckoro oKHa, a eCliu
XOTHUM CKOITUPOBATh €ro BMeCTe ¢ (POHOM, TO MOCTaBUTH rayiouky File —
Preferences — File Copy Template — Copy Options — Use Figure Color.
YroOsl 100aBUTH paciim(poBKy IBeTOB, ucnonauth Insert — Colorbar,
MoXHO IIBETOBYIO TaMMy BBIOpaTh MOHOTOHHOW; IIJIi 3TOTO HUMEETCS
nyaktr Edit — Colormap..., a B mosBHUBIIEMCS OKHE MOXHO BHIOpaTh
OoceHHIOI0 Tammy I1BeToB (Tools — Standart colormaps — autumn) — (cwm.
pucyHok 6) Csepxy-cnpaBa. Jlyis Toro, 4roObl oOpe3aTh y pHCYHKa
HEHUCIIOJIb3yeMbIe T0JII — IMOCTaBUTh Tanodky File — Export Setup —
(Properties=Size) — Expand Axes....

Pucynok 6 — BeiOpannast ramma 11BETOB
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8. Iloctpouth moBepxHOCTh ILIomanaek S(a,b,C), BeuncIeHHYIO
TS U30TICPUMETPUUCCKHUX TPEYTrOJIbHUKOB (T.€. a+b+Cc=1).

>> % IloOTOTOBMM CETKM UM SHAUEeHMS, LBET BHOEPEM
[IOTOM

>> a=0:0.01:1;b=0:0.01:1; [X,Y]=meshgrid(a,b);
Z=geronl (X,Y,1-X-Y);

>> % VMHMLIManm3mnpyeMm Irpadprueckum OOBEKT 17
[IOCTPOMM B II€PBOM [NPUOIMXEHUU (pucysnok 7).
OyHkuMa surf nos3BoOJIdeT YKA3BEBATbH BEKTOpPa BMECTO
MaTpPHUL, T.e. kKak Ov QyHkUMA meshgrid BHIOJIHSETCH
aBTOMaTUUECKH

>> figure (5) ;Hsur=surf (a,b, 2)

>> % OOBIUHO 1IBETOM OTMeuaeTcsd BECOTA TOUKM.
Beemem cBom uBeTa (B naaurpe RGB) ™ HEMHOTO
M3MEHMM YI'OJI 3peHusa (pucyHok 8). Takxkxe ybepewm
JIMHUM CETKM TIOBEPXHOCTMU.

>> C=cat (3,X,Y,1-X-Y); set (Hsur, 'Chata', C,
'LineStyle', 'none'); view([23.5 36]);

>> xlabel ('CTopoHa A','Color', [1 0 01)
ylabel ('Cropona B','Color', [l 0 0]) zlabel

('Benamumua njgomwanmu', 'Color',[1 0 0], 'Rotation',
90) ;

>>title('llnomans', 'BackgroundColor', [0.9412
0.9412 0.9412], ..

'EdgeColor', [1 0 0], 'FontSize', 14,
'"FontWeight', 'bold', 'LineWidth', 1) ;

>>axis ([0 1 0 1 0 0.5]); box('on');
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Mnowaas

BenuuuHa nnowaau

06
08 o CropoHa B

0 g CropoHa A

Pucynok 7 — I'paduueckuit 00beKT Pucynok 8 — I'padpuueckuit
B IIEPBOM MTPUOIMKCHUN 00BEKT C UBMEHEHHBIM YTJIOM
3peHUs

Ilpumeuanue: Yxaxure ONMOKY BBIYMCICHUN TPHU BHITIOJIHEHUS
11.8. Kak ee ucnpauts? Cm. 11.10.

9. TlocTtpouTh B JEKapTOBBIX KOOPJAMHATAX KPUBYIO, 3aJaHHYIO
napameTpuyecku Ha [— 1 ; ] (pucyHok 9):

X(1)

r(t)=| y(t) |=Usint+Vvcost, «TUJIBJAa»—  IEPBBIE  TPH

z(t)

KOMIIOHCHTAa OJHOMMCHHBIX BCKTOPOB.

>> MyCurvel=Q (t) u(l)*sin(t)+v(1l)*cos(t);
MyCurve2=Q (t) u(2)*sin(t)+v(2)*cos(t);

>> % ObpaTuTe BHMMAaHME, UYTO MbBl 3IeCb He »OeJjlaeM
MaTpuLL, MCIIOJNIB3YyS  OOJIeTUeHHBM BHS30B (QYHKLMUM-
PUCOBAJIKA — [IODTOMY He MOXEM [IPVMEHATH
MHIEKCALMI 10 OCHaM

>> MyCurve3=@(t) u(3)*sin(t)+v(3)*cos(t);
ezplot3 (MyCurvel,MyCurve2,MyCurve3, [-pi,pi])
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Pucynok 9 — KoopaunaTtHasi KpuBas

10. Coznmate KUHOJICHTY, OTOOPKAIOITYIO SBOJIIOLIUIO
MOBEPXHOCTU TPEYTOJIHHUKOB TMPU HU3MEHEHUU TPETbed CTOPOHBI
TPEYTOJIbHUKA.

>> 5 dopMuMpyeM cCceTkKy M o0f0OJlacTb IIepeMeHHOU
BpeMeHM, OHa Xe paBHa C

>>
a=0:0.01:1;b=0:0.01:1;c=0:0.01:2; [X,Y]=meshgrid(a,b);

>> % IlocyemoBaTeJIbHO CcoO3JaeM TIpadmueckue
OOBEKTE: PUCYHOK, IIPOCTPAHCTBO OCeM, IIOBEPXHOCTH
(moxka MnNpoOHYI)

>> HFigl=figure (1) ; axes () ;
Hsur=surf (X, Y,ones (length (X))) ; set (HFigl,
‘PaperType’, ‘A4’, 'Color','y');

>> % Mommomumpyem napaMeTpbel OOBEKTOB. YOupaeM
CeTkKy, IOeJlaeM LIBETOBYI TI'aMMy HEINOIBMXHOM (BaxeH
[IOPSOOK BEI3OBa YCTAHOBKM IIPENeJIOB TPETbEM OCU U
LIBETOBOM JI€T'€HIH

>> colormap ('jet'); set (gca, 'Box', 'on');
caxis ([0 0.51); colorbar;
set (Hsur, 'LineStyle', "'none')
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>> % OCHOBHOM LMKJI — CMeHa OaHHEIX [NOCTPOEHUS.
Ha seTy dopMHMPpyEM MaAaCCUB M3 CKPUHIIOTOB—-KAPTUHOK

>> for J=1:length (c)
set (Hsur, 'Z2data',geronl (X,Y,c(3))); MyMovie(j) =
getframe (HFigl); end;

>> % [lpoUTpEIBAEM KVHO 5 pas IoOOpAL.
3anMceBaeM avi-danmn, ero MOXHO [IpOUIPaTh
CTaHOAPTHEIMM CcpencTBaMu Windows.

>> movie (MyMovie, 5);
movieZavi (MyMovie, 'mymoviel.avi', 'fps',4)

3amanue:

1. CdopmupoBaTh CIyYalHYI0 KOMIUIEKCHO3HAYHYIO MATPHILY
A pasMmepa 3x3, BBIYHCINT MATPHUHYIO SKCIOHeHTY B =e”. Pemmts
crcTeMy JIMHEHHBIX ypaBHeHnit Az = (111) .

2.  CdopmupoBarh, HE HCIHOJB3YS IHUKIOB, MaTpUIly BHUJA

(AB B
A [a 03
koMILIeKkcHYo (D2) gacTsb

3. Bpluumcaute ¢ TOMONIIBIO  AHOHMMHOW  (PYHKIIUH
ANEKTPUUYCCKUA  TIOTCHIIMAT CHCTEMBI TOYEUYHBIX  JJICKTPHUYECCKUX
3apsiAoB, 3aJaHHbIX KoopauHatamu (D1,D2), B Touke ¢ KOOpAMHATAMHU
(0,0). 3apsapl MONOKUTEIBHBIC, TI0O MOJTYJIIO PABHHI 1.

4, TlocTpouTh KOHTYpPHBIH TpaduK NOTEHIMATa HA ILIOIIAIN
[-2;2] x[-2;2]. BbINOIHUTH LBETOBYIO JIETEHAY B JIOTrapU(pMUYCCKOM

] W BBIICIHTh W3 Hee BemecTBeHHyro (D1) wu

Macirabe. B rpadudeckoM penakrtope opopMuth rpaduk Kpacuso.

5. Tloctpouts B mONSIpHBIX  KoopauHatax  2D-rpadux
HanpspkeHHocTel nois (velocity plot).

6. Iloctpouts 3D-rpaduk n.4.

/. Co3mathb aHUMAIMIO KOHTYpHOro Tpaduka B 1.4. mOpu
JBIDKCHUW KOOPJIMHAT 3aPsI0B MO 3aKOHY:

D1; = D}j(1+acos(j+it)) D2j =D2;(1+asin(i+ jt)), 0<t<2m,
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a=0.2

Ilpumeuanue: nockonbKy rpaduka TpeOyeT BpEeMEHHU [JIsi CBOETO
MOCTPOEHUS, TO UCIMOJIb30BaTh KOMaHJIy pause JJiA 3aJaHusi 3aJIepiKeK.
Bonee mnpeamodTUTENBbHBIN IMyTh — KoMaHAa drawnow o B3sATHSA
dpeiima.
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JlaGoparopHasi padora Ne3

IIpoBeneHue BbIYUC/ICHUH ¢ TOMOLIbI0 M-(daiiios
1. Co3nanue u oriiaaka M-gaiiios

MATLAB ABIISIETCS VHTEPIPETUPYIOLIUM SI3IKOM
HETOCPE/ICTBEHHBIX BBIUYHUCICHUN, T.€. BBIPAXKEHUS, KOTOPHIE BBI
BBOJIUTE, MHTEPIPETUPYIOTCA ¢  BbIUUCIAIOTCS. [lOCKOJIBKY BCe
BeiuncieHus B MATLAB BBIIOTHSAIOTCS € JABOMHOM TOYHOCTEHIO,
dopmaT BbIBOAA MOXKET YNPABIATHCS C MOMOIIBIO CICTYIONUX KOMAaH]I
(pucynok 10).

format short | ¢ puKcHpoBanHoi Toukoil u 4 aHakaMu MocAe TOYKH
(o yMoauanmo )

format long | ¢ puKcHpoBanHoil Toukoii 1 14 sHakamMu nocae ToukH

fox'mat Sllﬂl't € | HayuHad HOTallHd C 4 JeCATHYHBIMH 2HAaRKaMH

fOI'Hl&T ].ﬂrllg € | HaYVUHad HoTalllA C 15‘ JeCATHYHBIMH 3HakaMH

Pucynoxk 10 — Komans! yrpaBieHust popMaToM BBIBOIA

[locne BbI30Ba OJHOIO W3 MPUBEACHHBIX BbIIE (POPMATOB OH
coxpansieTcs 10 Bb3oBa apyroro. Komanma format compact nomasnser
OOJBIIMHCTBO IMYCTBIX CTPOK, TO3BOJIsAA OOJIbIIEe  KOJIMYECTBO
MH(OpMannKu BBIBECTHM HA AKpaH WM cTpaHully. OHa HE 3aBUCHUT OT
apyrux komaHn ¢opmara. Komamma eval uypesBpuaiiHa mome3Ha,
N03BOJIsIA OOMEHHMBATLCA MEXAY mpoueaypamu (0COOCHHO, BHEIIIHUMHU )
CTPOKOM-ITApaMETPOM, KOTOpasi IMPUHYKIAAECT CUCTEMY K BBIIIOJHECHUIO
3aJIaHHOM 3TOM CTPOKOM KOMaHAbl (Wiau cepuu kKomanp). Hamomuuwm,
yto MATLAB pasnuuaer Ooiplnve U MajeHbKHE OYyKBBI B HMMEHaX
KOMaHJI, (PYHKIUN U MEPEMEHHBIX, a CIEU3HAKH MOTYT OBITh 3alIMCaHbI
yepe3 oOpaTHBIN CIIAMI.

JI1st IpoCThIX omnepaluil y100eH HHTEPAKTUBHBIA PEXUM, HO €CIIH
BBIUHMCIICHUS! HYKHO MHOTOKPAaTHO BBINOJHATh WM HEOOXOAUMO
pPEanu30BbIBATh CIIOXKHBIE AJITOPUTMBI, TO CJIEAYET HUCIIOJIb30BaTh M-
daiiner MATLAB (pacmmmpenue ¢daiiia cOCTOMT U3 OJHOW OYKBBI m).
[TozHakomuMcst co script-m-gaiinamMu (WM CUEHAPUSIMHU )— TEKCTOBBIMU
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daiiiamu, colepKallUMU  UHCTpyKuuu Ha  si3bike  MATLAB,
MOIEKANUMHA HUCTIOJIHEHUIO B ABTOMATHYECKOM IAKETHOM PEXKUME.
Co3ngate Takoi (haitn ynoOHEe C MOMOIIBI0 PEIaKTOpa CHUCTEMBI
MATLAB (He 3a0ynem croco0 co3JaHMs, UCXOJs M3 OKHAa HCTOPHUHU
koMaHj). OH BbI3BIBa€TCS M3 KOMaHJIHOTOo okHa cucrembl MATLAB
komaugoii MmeHio File/New/M-file (uwnu camoif jeBOM KHOINKOW Ha
MOJIOCE MHCTPYMEHTOB, Ha KOTOPOM M300pa)KeH YUCTHIA OENbIM JIUCT
Oymaru). 3amucaHHble B script-¢aiisibl KoMaHAbl OYIyT BBIOJTHEHBI,
€CJIM B KOMaHJIHOW CTPOKE BBECTU UMsI script-(aitna (6e3 pacuiupeHus).
[lepemenHble, ompeneaseMble B KOMAHJIHOM OKHE W TIEPEMEHHBIC,
OmpeAessieMble B CIEHApUAX, COCTaBJISIIOT  €AuHOE  pabouee
MPOCTPAHCTBO CHUCTEMBI MATLAB, IpuyemM [IEPEMEHHBIE,
omnpeaeisieMble B CIICHAPUSX, SBISIOTCS T100albHBIMU, MX 3HAYCHUS
3aMECTSAT 3HAYCHUS TaKUX IKE TEPEMEHHBIX, KOTOphIE€ ObLIU
HCIIOJIb30BaHbl 0 BbI30BAa JaHHOTO script-daitma. TekcT peanbHO
umeromuxcss m-daitmoB (cucrembl MATLAB, manpumep polar, wim
BalllUX COOCTBEHHBIX) MOXKHO MPOCMOTPETH C TOMOIIBIO KOMaHABI type
<ums_ (QyHKIUI>.

Opnako,  OOJBIIMHCTBO  M-(ailioB  sBistOTCA  (aitiamu-
byHKIMSAMHU, T.e. mporpamMMmamu. [Ipu TOM XKe MOpsAIKE BBHI30BAa B
OTJIMYME OT MPOCTOTO JUHEWHOTO CKPHUITA, XOTA Obl TOT U COJAEpKall,
HalpuMmep, [UKINYECKUE KOHCTPYKIMU, HOPMAaJbHbIA  M-daiin
COJICP>KUT TEJI0, OKAUMIIEHHOE CJICTYIOUIUMHU ICKIapalusiMu:

function [outl, out2, ...] = funname(inl,
in2, ...)
<body>
End

Teno MoxeT ObITh IPEJICTABIICHO B TAKOM (popMare:
<body>=

$CTPOKM OCHOBHOT'O KOMMEHTapusa, ILOOCTYIHOITO IIO
KOMaHIe help
[¢]

5 Hajlee TpM UYeTHPE OCHOBHEIX I[IOBTOPARIIMXCH
TUIIa KOHCTPYKLUUM
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o

s OOBdABJIEHME COOCTBEHHEIX [IE€PEMEHHBIX M KOMAHIEL
MATLAB

<IIepeMeHHadg=BHpPaxXxeHrue>; <KOMaHIa~>

% ObbaBJeHMe nomdyHKLUMM (nmumeTrcd O6BUHO C
OTCTYIIOM)

function [out]=nested funname (in)
<OmepaTopH; >
end;
% KoHcTpykumum sga3vlka THna for, 1f, ...

If <ycrnoBue>
<omnepaTopH; >
end

B 3arosioBke SIBHOM BHJI€ TMHUIIYTCS BBIXOJHBIE apryMEHTHI, UTO
HECKOJIbKO OTiuyaercs, Hamnpumep, or Cu-nmporpamMm (Tam CJIOBO
function paBno3nauno procedure). CxoaHble JeKIapariid UMEIOT MECTO
wisi MOA(QYHKIMA W THUIIYTCS BHYTPH Tella, KOTOPOE MO CYyTH
ToxaecTBeHHO nakery komana. MATLAB paccmarpuBaer m-daiin kak
OJIHYy «rJIaBHYyO» (primary) QyHKIUIO, HpUYeM €€ HMs 005S3aHO
COBIIAJIaTh MMEHEM M-(ailna; BHYTpU OTOM (PYHKIMM MOTYT
pacroJiaratbCs JACKIapaluy JJOKaIbHBIX (BIOKEHHBIX, Nested) dhyHkmmid,
JOCTYIHBIX TOJBKO U3HYTPU JaHHOTO M-(aiina. Hwuke riaaBHOM
(GYHKIIMKM B PEIKUX CIydasXx MOTYT pacnojiaratbesi NoAQyHKIUU, HO
JOCTYH K HUM BO3MOKEH TOJBKO W3 IJIaBHOW — MO3TOMY UX JIy4lll€ BCeE-
TaKu pean30BbIBaTh KakK BIJIOKCHHBIE. BHyTpu m-QaiiioB MOXHO
cchbUlaThCAd Ha Jpyrue m-¢ailsibl, B TOM 4YHUCIE€ U Ha CcaMoro ceos
peKypcuBHO. TeMm caMmbIM pPEaTu3ylTCi, XOTS W HE IOJHOCTHIO,
OPUHIUMBI  TIPOIEYPHOTO TporpaMmupoBaHus. llepemenHbie B
(GYHKIUAX SBJISIOTCS MO YMOJIYAHUIO JIOKAIbHBIMU, HO B Bepcusix 4.0 u
BBIIIE Pa3pEIICHO OOBSBIATH TpeOyeMble MEPEMEHHBIE TI00aTbHBIMU
(global). 3nak ““;” momydJaer QBOMHOE TOJKOBAaHUE: C OJHON CTOPOHBI —
3TO MOJABJIECHUE BBIBOJA B KOHCOJIb, C JPYrOd — TPUBBIYHBIN
pa3IeIUTENbh MEXKly OTiepaTopamMu A3bIKa.



33

Kak u B Oubmmoreunsix ¢ynkuusx MATLAB, wucnonsiyercs
NOPUHIIAIT ~ W30BITOYHOTO  33JaHMsl  ApryMEHTOB. JTO  TO3BOJIAET
BapbUpPOBaTh JCHCTBUS B 3aBHCUMOCTH OT (OpPMBI M KOJWYECTBA
apryMeHToB (CM. nargin, nargout ¥ OCOOCHHO IlapaMeTp JAcKJIapaluu
¢yHKIMM varargin). AHaAJOTWUYHO, JOCTYN K PE3yJIbTaTaM BBIMOTHEHHUS
MOJKET OBITh YaCTUYHBIM. [Ipu BbI30BE (DYHKITUM IS HEE CO3/1AaETCs CTEK
MaMsATH, B KOTOPHIA TOMEIIAIOTCS IMOMHUMO JIOKAJIBHBIX IEPEMEHHBIX
KOIUU OJHOMMEHHBIX MEPEMEHHBIX BbI30BA. [[J1s1 mpocToro mHTepdeiica,
UCTOJIB3YIOIIEr0 TOJIBKO KOHCOJIb, MPEAYCMOTPEHBI oreparopsl disp,
input, error. Kak u B OOJBIIIMHCTBE SA3BIKOB/CPE MPOTrPaMMHUPOBAHUS,
MATLAB o6magaer cTaHmapTHbIMU OTlepaToOpaMy BETBIICHUS, BbIOOpa U
mukiaa (kpome goto). OcobenHocts fOr 3akimouaeTcss B MCIOIb30BAHUU
MacCHUBa/MaTpHIIBl B  KadecTBE MHJACKCAa, TPH OTOM  CUETUYHK
MOCIIEOBATEILHO MPOOETacT 3HA4YeHUs, OBITh MOXKET BEIIECCTBEHHBIC,
DJIEMEHTOB/CTONONOB MaTpuilkl. Hampumep, ecnmm BaM  HEOOXOIMMO
BBITIOJTHUTH <OTIEPAaTOP>> TOJBKO LI T€X SJIEMEHTOB MaTPHIIbI, KOTOPHIS
Oosbliie 3, TO yI0OHO 3TO ClieaTh CIASAYIONUM 00Pa3oM:

for 1i=find (A>3) <omnepatTop> end;

PegakTop/0oTiaguuK MpeIoCTaBisIeT KaK CPEeACTBA PEIaKTUPOBAHMS
TeKcTa m-(ailia, Tak M CpeAcTBa MOMIAroBol ero omiaaku. OauH u3
CIoco0OB BBI30Ba PEIAKTOPA — BHI3OB M3 KoMaHIHOUM cTpoku MATLAB c
nomoniblo komaHnbel edit. Pemakrop, MCMoNb3yeMblii B CUCTEME, UMEET
CUHTAKCHUYECKYIO PACKpACKY, T.€. CJIOBO WJIM CHMBOJ IO MEpe BBOZA
NpUOOpPETAIOT TOT LIBET, KOTOPBIA COOTBETCTBYET MX TUMy. C MOMOIIBIO
nmyHKTa MeHIO T00IS-Fonts MOXHO HACTpOWUTH Takue BaKHBIC TTAPaAMETPHI,
KaK MCIOJIb3YEMBIN MPUPT. ITO OCOOEHHO BAXKHO ISl pa0OTHI C PYCCKUM
TEKCTOM, IMOCKOJIbKY HE BCE IIPU(PTHI MPABHUIBHO BOCHPOU3BOAAT PYCCKUM
TeKCT. PeakTop MMeer craHgapTHBIM HAOOp BO3MOXkHOCTEH (3amyck M-
daiina, paccTaHoBKa ToYek octaHoBa — breakpoints), Tak u cnenuanbHbIE:
nepemoucane B Cell Mode (pexum saeex), myOnwkamms html, myHKT
Evaluate Selection, KOTOpbIii  MMO3BOJIAET BBIUUCIATH  3HAYCHUE
BBIJICJICHHOTO BBIPAKEHUS U MIOMEIIATh PE3yJIbTaT B KOHCOJb, MyHKT Edit-
Paste to Workspace. B pexume sueexk Jerko OTIaXUBaTh W YUTaTh
nporpaMmy; ¢ TOM >K€ IeNibl0 BBeAeHa mukrorpamma Show Functions,
NO3BOJIIIOIIAsA TEPECKAKMBATH IO 3arojOBKaM BIIOKEHHBIX (DYHKLIHWH.
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bonee neranmbHble CBEACHUS MOXXHO IMPOYECTh, HAXaB IYHKT MEHIO
penakTopa Help — Using the M-file Editor.

CnpaBa oT penakTupyeMoro ¢aiia HaxoJIUTCs JIMHEKa HOMEpPOB
CTpOK, a cjieBa (psiIoM € TOJIOCOM MPOKPYTKU) — JIMHEWKa omuOoK. Eciu B
CTPOKE HalJieHa CHHTaKCHYecKasi OIMOKa, TO UMEEM KPAacHBIH MapKep Ha
JWHEWKe OmHuOOK; eciaM omuOKa HEKpuTH4dHas (Wwarning), To IBET
Mapkepa xenTbiid. Kol MoxkeT ObITh MpeIBapUTENHHO MPOBEPEH (ITO UEM-
TO HallOMHHAET ATal KOMIWJISIUMKN) - C MOMOIIbIO MyHKTa MeHI0 Tools —
Check Code with M-Lint (BbI3bIBacTCS CHEIHMAIBHOE OKHO C IEPEUHEM
HalJIeHHBIX OMUO0K). [TOMUMO CHHTaKCHUYECKHX €CTh OIIMOKHA BPEMEHU
BeIMOHEHMsI. OMmMOKN BPEMEHHM BBHITIONHEHUS BBIIBUTH 0O0JI€€ CIIO0XKHO,
MOTOMY 4YTO JIOKaJbHas pabouass 00JacTb M-PYHKIMKA OKa3bIBACTCS
MOTEPSIHHOM, €CJIM OIIMOKAa MPUBOAMUT K BO3BpaTy B pabouyro 00JacTh
cucrembl MATLAB. UToObI onipeienTh MPUYUHY TaKOW OIIHOKH, MOYKHO
HCITIOJIb30BATh OJIUH W3 CIEAYIOIIUX MPUEMOB:

®  pealu3oBaTh BBIBOJI PE3yIbTATOB MIPOMEKYTOUHBIX
BBIYMCIICHUN HA JUCIUICH, yAAJIMB B COOTBETCTBYIOIIUX OMEPATOPAX TOUKU
C 3aIATOM, KOTOpBIC TMOJABISIOT BBIBOJ HA HKpPaH IPOMEKYTOUHBIX
pE3yNbTaTOB;

e go0aBuTh B m-(aitn komaHawpl keyboard, KoTopbie
OCTAHABJIMBAIOT BBINOJIHEHWE M-Qaiiia W pa3pemarT MPOBEPUTh H
M3MEHUTH MEpEMEHHbIE paboueld 00sacTh BbI3bIBaeMO m-(pyHkuuu. B
ATOM PEXKUME TMOSBISETCS crennanbHoe mpuriamenue K». Bo3ppar k
BBITIOJTHEHHIO (DYHKIIMM peannu3yeTcsi KOMaHa01 return;

®  3aKOMMEHTHUPOBATh 3aroJIOBOK (PYHKIIMHM U BBHIMIOJIHUTH M-
dailm  Kak CcueHapuwil. OTO TMO3BOJAET MPOCIEAUTh PE3YIbTAThI
MPOMEKYTOUYHBIX BBIUMCICHUN B paboueld 001aCTh CUCTEMBI;

o UCIOJIb30BaTh oTinaauuk cucreMbl MATLAB (cM. HECKOJIBKO
MUKTOIPAMM Ha MaHEJH CIIpaBa) — TOJIBKO B CIIy4ae OTCYTCTBUSI BXOJHBIX
apTryMEHTOB.

[Tpumep:

1. Tloctpoutb u odopMutrh rpapuku Tpex (QyHKUIUN

3
y(t)=tint+31+t2sint, z(t):1+t
+

1+t2°

w(t)=z(t)-y(t) ma [0;3]. U3
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cepuur HaOpaHHBIX KOMaH]l coOpaTh M-daiin-cueHapui.

CozngaauM aHOHUMHBIE (QYHKIIUU

>>
(x.72) .*log (x+eps) + (1+x.72) .~ (1/3);
>>  funz=Q (x) (1+x.73) ./ (1+x.72) ;

funz (x) —funy (x) ;
[IpoBepuM NMpaBUIBHOCTH 3aJaHUS

>> X=[0 1 2];[funy(X); funz (X);
clear ('X")
ans =
1.0000 1.2599 4.4826
1.0000 1.0000 1.8000
0 -0.2599 -2.6826

Ctpoum rpaduku MpoCTEHIITUM ITyTEM

>> figure(1l);hold on; fplot (funy, [0

funy=@ (x)

funw=0@ (x)

funw (X) ],

3]1'_

y');fplot (funz, [0 3]1,"'--r");fplot (funw, [0

3]1,':9'");hold off

C nomompio koHTekcTHOTO MeHIo (Create...) B History Commands
dbopmupyem M-daiin TexyIel cecCuu (JTUITHNE KOMaHIbl MOXKHO 3aTEM

CTepeTh B peaakTope) (pucyHok 11)

%-— 26.02.07 10:59 —-%
funy=0 (x) (x.”2).*log(x+eps)+(14+x.72)." (1/3)

funz=@ (x) (14+x.73)./ (1+x."2)
figure(l):;hold on;fplot (funy, [0 3],'-y'):fplot(funz, [0 3],'--r'):fplot (funw, [0 3], ':g');hold off
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[IpoBenem yxkpaiienue rpaduka (CKaxem, 3aMEHUM KEIThIN 1BET
JVMHUH Ha CHHUW M 100aBUM JiereHay) (pucyHok 12). McoaHUM ITyHKT
File/Generate M-file. Otkpoercs HoBbI# aiin Untitled-2. Ckonupyem
BCE CEKIMM OTTyAa (Kpome mnepBoi, HaunHas co cTpoku % Create
Figure). Coxpanum ¢aiin mox numenem MyGraph.m B TekyImii KaTajor.

15

OpauvHaTta

_10 1 1 i
0 1 2 3

Abcuucea
Pucynok 12 — Utorossriit rpaduk

K cokajaeHuio, HECMOTpPS Ha  TMOJC3HBIC  KOHCTPYKIIUHU
CTCHEpHUPOBAHHOTO KOJIa, OH OBLII MCIIOTHEH B BUAC (PYHKITUH, TOATOMY
OPHUJIETCS IPOBSCTH P HM3MCHEHUH, 4dTOOBI  chenaTh  €ro
paborocniocoOHBIM. B mepBoii cekiuu 3amenuM figurel = figure() nHa
set(gcf, - Bemp momoTHO rpadMKOB yXkKe co3lMaHO. Bo BTOpo#l cekiuu
nepBasi cTtpoka mpuooOperer Bua set(gea,'Color',[0.502 1 1]);. Taxke
cleyeT yopaTh TpeThIO OCh B KOMaH/AE TPOPUCOBKH oceir axis. C
ceknusamu  «% Create plot» croxxHee, 31eCh NPUIETCS OICPAIHIO
CO3JaHMS KPUBOH 3aMEHSTHh Ha MOHMCK yYKAa3aHHOW KPHUBOW M YCTaHOBKY
ee cBoicTB (cM . findobj). DTo mo3BONMT HaM 3aMEHUTH BCE ITYCTHIC»
CCBUIKHU (JIECKPHUIITOPHI).

OOmuii BUA KOJa U CMAcIITaOMPOBAHHOTO pe3yJibTaTa €ro
BeIMOTHEHUs (1Mo komaHae MyGraph B koHconm) cM. Ha pucyHke 13
CHU3Y U CIIeBa.
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1 %-- 26.02.07 10:59 —-% [d
2 — funy=0(x) (x.72).*log(x+eps)+(1+x.72) .7 (1/3):

3 - funz=B(x) (1+x.73)./(1+x."2):

4 — funw=Q (x) funz(x)-funy(x):

5= figure(l):hold on:;fplot(funy,[0 3],'-¥'):...

Gii= fplot (funz, [0 3],'——r');fplot (funw, [0 3], ':g') ;hold off
-2

8 % Create figure

8= set(gcft,...

10 'Color',[0.8549 0.702 1],...

11 'ITnvertHardcopy','off', ...

iz 'Name' , ' Tpu rpadmra' ...

13 'NumberTitle','off',...

14 'PaperSize', [20.98 29.68]) :

15

16 % Create axes

1? = set(gcea,'Color',[0.502 1 1]):

g exis ([0 3 -10 15]):

8iE hold('all'):
20
21 % Change plots
22 = HLines = findobj(gca,'Type','line'):;
23 - set(HLines(1l),'Color',[0 O 1]):
298 = set (HLines(2),'Color',[1 0O 0],'LineStyle','—="'):
25 - set(HLines(3),'Color',[0 1 0],'LineStyle',':','LineWidth',3):;
26
27 % Create xlabel
28 - xlabel (' ABcumcca'):
29
30 % Create ylabel
31 - vlebel('OpouEara'):
32
33 % Create legend
34 - legendl = legend(gca,{'w(t)','z(t)','w(t)=2(t)-F(t) " '},...
a5 'Position',[0.1896 0.7425 0.4257 0.1909])
36

Pucynok 13 — O0muii BUI Koza

2. 3ammcath B Bujae M-(QyHKUMH BBIUHUCICHUS MO GdopMmyIie
I'epona B (aitne geroncore. Beraucauts miomaas npu Hadopax (1,2,1.5)
u(1,2,4).

function S=geroncore (a,b,c)
p=(at+b+c) /2;
S=sqgrt (p.* (p-a) .* (p-b) .* (p-c) ) ;S=real (S);
end
>> geroncore ([1 1],[2 2],[1.5 4])
ans =
0.7262 0
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3. 3Bamumcare B Bujae M-dynkumm MyTriangle pemrarens
TPEYroJibHUKA, T.€. MO TPEM 3aJaHHBIM €r0 dJIEMEHTaM HaXOJSIIAN
OCTaJIbHBIC — YHCIIO apTYMEHTOB M PE3YJIbTaTOB IIEPEMEHHOE.

[IpuroroBum 1mabnon M-daiina, pazoObeM ero Ha CEKIHH (CM.
UKOHKY «%%+» Ha BTOpOM MaHeIN peJakTopa) U cpa3y ero 3aruiiemM

function [MyS, varargout]=MyTriangle (varagrin)

o

% 9Ta byHkumsa "pemaeT" TpeyroJibHMK. CTaHOAPTHEM
BEIBOB MNpedyCMaTpMUBaeT

o

% 4 BXOIHEIX M 4 BEIXOIHEIX apr'yMeHTa. [lepBbEe TpHU
apryMeHTa — IJIMHE TpexX

% CTOPOH, UYETBEPTHM — CTpOKa Buma 'abA', roe
SospuMMM OYKBaMM YKa3aHH

% YITJIBI, @ MaJlbBlMM — CTOPOHEI (yToJl A TOPOTUBOJIEXUT
CTOPOHEe a) . [laTel apr'yMeHT

% npenycMaTpMBaeT IOOMNOJIHMTEJIbHEIM pPacdyeT
OMCCeKTpMuC, MearaH WM BECOT.

o\

o° oo

OCHOBHHEIE BHYTPEHHME I1epeMeHHEBEe
1;b=1;c=1;A=60;B=A;C=A;MyS=0;MyLegend="abc';

o)
Il

o° oo
o\

[lpoBepka OaHHEBEIX

o\°

o o©
w

alliCb IIaHHBIX

o° oo
o\

BriumciieHre pesyJjibTaTa

o\°

o
°
o

°

BEIROI pes3yJibTaToB
varargout (1)=varargin(l) ;

end

bynem HamnomHATe coaep:KaHUE KaxaoM cekuud. Hauynem
MIPEeIBApUTEIIbHYIO TPOBEpPKY JaHHbIX. [Ipu skenmanum QopmaT AaHHBIX
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MOXKHO BBIBEPSATH TiareibHee. Iloka ke mpoBepsieM YKCIIO apryMEHTOB U
(dopmar JereH b, KOTopas MMILIETCS Kak MaccuB cuMBoJIOB B MyLegend.
Jlns mpuMepa Mbl COXPaHWIM 3aKOMMEHTHUPOBAHHYIO «TOYKY OCTaHOBa»
keyboard. OcobeHHOCTh TIEpeMEHHOM Varargin cocTouT B TOM, YTO OHa
sBIsieTcs MaccuBoM stueek (Cell array), TMIoM MmpOMEXYTOUHBIM MEXKTY
KJIACCUYECKOM 3alMChi0 U MacCHUBOM. 1103TOMY /JIs M3BJICUCHHS JAHHBIX
ucnois3yercs QyHkiusa char. Ipoie, HO MeHee MPHBBIYHO, OBLIO ObI
3anucarb varargin {4} BMeCTO varargin (4).

sllpoBepKa JaHHBIX
switch nargin
case {0,1,2}
warning ('CauumkoM Majio apryMeHTOB'),
flag=false;
case {o6,7,8}
warning ('CamMmkoM MHOT'O apIl'yMeHTOB'),
flag=false;
otherwise
flag=true;
1f (nargin~=3) MyLegend=char (varargin(4));
end;
skeyboard;
end;
1f (~flag) return; end;
MyLegend=MyLegend (1:3); flag=true;NAngles=0;
for s=MyLegend
switch s
case {'a','b','c'"}
case {'A','B', 'C'}
NAngles=NAngles+1;
otherwise
flag=false;

end;
if (~flag) break; end
end;
if (NAngles==3) error ('llo Tpem yTJjiaM HeJlb34

peunTs TPeyIr'OJIbHUK'),
return; end;
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1if (~flag) error ('HenpaBuibHeM QopMaT JIeT€HIOH
IoaHHBEIX '), return; end;

JIis 3amucH JaHHBIX WCIOJIB3YyeM TPOCTOM IUKI W TIOJE3HYIO
komanty eval.

$3anmMcop IaHHBIX

for (3=1:3)
eval (strcat (MyLegend (]), '=',numZ2str (varargin{j})
, "7 ') end;

Jlyis pacdera HaM HY>KHO pa3/IeIUTh CEKIUIO Ha JBE YaCTH, B TIEPBOM
— onucaHus (QyHKIUHA, a BO BTOPOM — BBI3BIBAIOIIUA MX KOJI.
3akimounTelbHas ~ KOMaHJa BbI3bIBaCT  (PYHKIMIO  {Jeroncore w3
onmHOMMEHHOTO M-(daitna. Mpbl Takke OCTaBUIM TOYKY OCTaHOBA
keyboard; moyuuTenmpHO paccCMOTPETh OJMHAKOBO  HA3bIBAFOIIHECS
MIEPEMEHHbBIE, MMEIOIINE pa3Hyl 001acTh ACHUCTBUS — CM. BO BpeMs
BTOpOro ocranoBa cejekrop Workspace-Stack. B creke dynkiuu b=5, a
cTeke mporpammbl D=4 — wuHTEepmperarop He IyTaeTcs B JCHCTBHH
MIPUHIIAIIA «JIOKATBHOE UMsI 3aKphIBAET II00aibHOE». Teneps mporpaMmy
MOXHO  OCMBICIIEHHO  3aIlyCKaTh, BPEMEHHO  pPacCKOMMEHTapHBas
MOCJICJTHIOIO CTPOUKY — HarpuMmep, >> MyTriangle(3.,4,5,'abc").

% CHauajJla CIMCOK OYHKLMM, MaTeMaTUuyecKM BcCe
CBOOIUTCS K 5 ciaydasm

o\©

TeopemMa cuHyCOB. /[IBa yIJla IOpuJiexaT CTOPOHE.
HaxommTcd CTOpOHa y MEepBOTO yIJla
function res=SIN side (a,alfa,beta)
1f (alfatbeta>180) warning('Jllpa TyIhXx
yIJla HEBO3MOXHH') ;
res=NaN; return;
end;

o® o\© o©

res=a.*sin(deg2rad(beta)) ./sin(deg2rad(alfa+tbeta
)) 7

end
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o

s TeopemMa KOCHMHYCOB. HaxommrTcd CTOpOHa BO3JIE
y1oJia
function res=COS side (b, c,gamma)
al=c.”2-(b.*sin(deg2rad(gamma) )) "2;
1if (al<0) warning('Taxkoro TpeyIroJibHMKA
He cyuecTByeT');
res=NaN; return;
end;
aZ2=bt+sqgrt(al);al=b-sgrt(al);
if (al<0) warning('HammeHo 1IBa TaKUX
TpeyroabHMKa! ') ; end;
res=a?2;
end
% Teopema KOCMHYCOB. HaxommTcsa CTOpPOHa MNPOTUB
yIJa
function res=COS opposite (a,b,gamma)
res=sqrt(a.”2+b."2-
2*a.*b.*cos (deg2rad (gamma) ) ) ;
end
% Teopema KOCMHYCOB. HaxommTcsda yroja (B Ipalycax)
function res=COS angle (a,b,c)
if ((a<eps) || (b<eps) || (atb<c))
warning ('He BBIIOJIHEHO HEPABEHCTBO
TpeyToJIbHMKA ') ;
res=NaN; return;
end;
keyboard;
res=acosd((a.”2+b."2-c.”2)./(2*a.*b)) ;
end

o\
o\

5 T'slapHBEIM OJIOK pacueTa
switch MyLegend
case 'abc'
C=COS _angle(a,b,c); 1if(C==NaN) return; end;
B=COS angle(a,c,b); 1f(B==NaN) return; end;
A=COS angle(c,b,a); 1f(A==NaN) return; end;
case 'abC'
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c=COS opposite(b,a,C);1f (c==NaN) return;
end;
B=COS angle(a,c,b); 1f (B==NaN) return; end;
A=180-B-C;
case 'abA'

c=COS side(b,a,A);if (c==NaN) return; end;
B=COS angle(a,c,b); 1f (B==NaN) return; end;
C=180-A-B;

case 'aBC'
b=SIN side(a,C,B);1if (b==NaN) return; end;
c=COS opposite(a,b,C);1f (c==NaN) return;
end;
A=180-B-C
case 'aAB'
C=180-A-B; 1f(C<0) return; end;
b=SIN side(a,C,B);if (b==NaN) return; end;
c=COS opposite(a,b,C);1f (c==NaN) return;
end;
otherwise
disp ('BymeTr yayumeHO B CcJjel. Bepcuax')
end

MyS=geroncore (a, b, c);
$[a b ¢c A B C]

[IpoBeneM NOMOTHUTENBHBIC BBIYUCICHUSI MEAUAH, BBICOT U T.1., B
COOTBETCTBUU B 5-M MapamMeTpoM BbI3oBa. OOpaTuTe BHUMAHHUE, YTO
noA(YHKIUSI MOXET BBI3bIBATh PaHEe OMPEACICHHYIO MOA(PYHKIIUIO;
TaKkX€ — HECMOTpPS Ha KpaTKOCTh OINpeaeSieHUN (QyHKIUN, Kaxaas
IOJ>KHA 3aHUMATh TPU CTPOKHU.

o\

%

% HOmnmOJIHUTEJIbHEIE PacCUeTH 10 NATOMY IllapaMeTpy :

% med - MemmaHbB, bis - ©OuccexkTpuce, hhh - BECOTH
MyS=geroncore (a,b,c);

%5 OOBABJIEHME HOBHX QYHKLUNM

function res=median (a,b,gamma)
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res=COS opposite(a,0.5*b,gamma) ;
end
function res=bisectrix(a,b,gamma)
res=2*MyS./ ((a+b) .*sind (gamma/2)) ;
end
function res=height (c)
res=2*MyS./c;
end
% PacueT IMHUNM
for 1i=1:3, varargout{i}=i; end;
1if (nargin==5)
switch varargin{b5}
case 'med'

varargout{4}=median(b,a,C);varargout{5}=median (a
y0,C);
varargout{6}=median (b, c,A);
case 'bis'

varargout{4}=bisectrix(c,b,A) ;varargout{5}=bisec
trix(c,a,B);
varargout{6}=bisectrix(a,b,C);
case 'hhh'

varargout{4}=height (a) ;varargout{5}=height (b) ;
varargout{6}=height (c);
otherwise
end
end;

[Tocnennsia cexiust kopotkad. CMCok apryMeHTOB Varargout, kak u
varargin, - 3To MaccuB SiYeeK, MOATOMY TPUCBOCHHS CTOST B {}, a HE B
npuBbIuHbIX (). [Ipy BeIBOJIE rpaduka ocu pUCYIOTCS TOCIIE MOCTPOCHUS
rpaduka, B TPOTUBHOM clydyae OCH OyAyT MaciITaOMpOBATHCS IO
JaHHBIM.

o
o

o\
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SBEIBOI pPel3yJibTaTOB
varargout{l}=[a A];varargout{2}=I[b
B];varargout{3}=[c C];
% Kaxk nocysemHuM WTPMX — BEBOI M300paXeHUId
1if (nargin==5) && (strcmp (varargin{5}, 'grh'))
figure(l);plot([1 a.*cosd(C)+1 b+1 1], I[1
a.*sind(C)+1 1 17);
axis ([0 (atb+tc)/2 0 (atb+c)/21);
end

Jnst  cuuThIBaHUSL pe3yJibTaTa MNPUXOJUTCS JejaTh  BbI30OB
MIPOTPaMMBbI HE CITUIITKOM KPaCHUBBIM, Harpumep,
[x,vy,z,t,u,v,w]=MyTriangle(3,4,5,’abc’,’grh’). Bce
YHUCJIa MOXKHO OBLIO ObI paCIOJIOKUTh KOMIIAKTHO B OJTHOM TIEPEMEHHOM -
MaccuBe (B KaueCTBE PE3yJIbTaTa).

3aganue:

1. Tloctpouth rpaduk (GyHKIUHU, 3aTaHHOW B IIMJIWHIPUICCKHUX
KOOpJIMHATAX ypaBHEHUSMHU:
z=1+~JArsing, r=cos’Ap, ¢e [O;2n]. CocraButh  M-daiti-
CLUECHApUK M 3allyCTUTh €ro HECKOJBKO pa3. Ha uyro moxoxka kpuas?
CrnenaTb ee «<KOMETON».

Vraszanue: Wcnonw3oBath ¢yHkiuu pol2cart, plot3, comet3.
[Tapametp A>0 cBOOOTHBIIA.

2. Odopmuts ¢yskmuo myfunl, wMmeronryro aBa aprymeHTa
(BEKTOp M CTPOKY) U OJUH pe3yibTaT — cKaysgp. BeruuciaeHue ckanspa
3aBUCUT OT BUJA CTPOKU (MPEAyCMOTpPETh TPU BapHaHTa pacuera) —
HalpUMep, MOXKET pPACCUUTHIBATBCA CpelHee  apu(MeTHUecKoe.
[TpoTectupoBath M-(aiin.

3. Hamwmcatep mnporpamMmy, BBIUUCISIONIYIO CpeIHUNA Oasi
crynenta. [lonp3oBaTenph AOMKEH B KOHCOJIU BBOJUTH MMS CTYJICHTA,
Ha3BaHUE TIpeAMeTa U ToJiydeHHbIN Oam. IlepBbiM, B kauecTBe 0a3bl,
BBOJIUTCS HA3BaHUE MPEAMETA.

Vkazanue: TlpuBeTcTByeTCsl 3aMe€Ha IIUKJIOB BCTPOCHHBIMU
¢ynkmusamu  (find,sort), ©06a3y maHHBIX OOBSBHTH  TJIOOATBHOM
nepemenHoii (global) u peanuzoBats kak maccuB sueek (cell array).
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2 Pemnenue HEKOTOPLIX CTAHAAPTHBIX MATEMATHYECCKHUX 3a1a4

B npakTtuke MaTeMaTH4eCKOro MOJICIUPOBAHUS YaCTO MPUXOIUTCS
CTaJKUBAThCSI C HEOOXOJMMOCTBIO pEllaTh YHMCJICHHO HEKOTOpbIC
CTaHJapTHbIE 3aa4u. K UX 4yncily MOXKHO OTHECTH:

° Brraucnenuit 3HaueHU cienyHKIui

o 3ajavya MHTEPIONALMU — Y3HaTh KAaKOBO 3HaueHUE (YyHKIUU
B HEKOTOPOU TOUKE UHTEPBaja, €CJIU 3aJJaHbl €€ 3HaUYCHUSI B HECKOJIbKHUX
€ro TOYKax.

o ITouck  pemieHuss  CHUCTEMBbl  JIMHEWHBIX  YPAaBHEHWH,
BBIYUCJIEHUE COOCTBEHHBIX BEKTOPOB U TIp.

e  Tlouck kopHue#t nommaoma P, (X) =0 u BooOIIe, HEMUHEHHOTO
ypaBaenus f(X)=0

e  Brruucienue kodpduimentoB pasznoxeHus dypve (B T.4.
osicTpoe dypre—mpeoOpazoBanue)

e  Bpuncienue 3HaYeHUW  TPOU3BOAHBIX, JAUBEPIEHIIMM,
OTpeIeTICHHBIX HHTETPAJIOB OT (PyHKIIHIA

e 3ajayd MOKWCKA HAWMMEHBIIETO M HauOOJBIIETr0 3HAYCHUM
(T.€. TOKIBHBIX U TJI00aTBHBIX YKCTPEMYMOB)

o [Ilouck pemeHuit OOBIKHOBEHHBIX AUBPEepeHINATBHBIX
ypaBHEHUH U UX cucteM (3amada Korm)

e  Kpaesble 3amaun AJisi HEKOTOPHIX YpPAaBHEHUM B YACTHBIX
TPOU3BOIHBIX

Bcio HeoOXxoauMy0 HH(POpMAIIUI0 MOKHO TMOYEPIIHYTh B pa3iele
cnpaBkn MATLAB-Mathematics, a rtakxke B pazmene MATLAB-
Functions_by_Category—Mathematics. KpaTko 0 HEKOTOPBIX TOJIE3HBIX
GyHKIUAX (M0 UX UMEHHU JIETKO BOCCTAHOBUTH (DOPMAT U OCOOEHHOCTHU
BBI30BA):

legendre(n,X) — BbIYHCIICHWEe 3HAYEHWH TOJWHOMOB JlexaHmpa
MOpsiJIKa N B TOYKax BEKTopa X.

yy = spline(X,Y,XX) — HHTCPHOIAIMSA KyOMUECKMMH CIUIaiHAMHU
YY(XX) (c BO3MOXKHOMH SKCTPANOJIAINCH), XX — KaK CKaJIAp, TaK U BEKTOP.

poly(A) — nmaer  KOI(PUIMEHTBI  XapaKTEPUCTHUICCKOTO
MHOTOYJIEHA MaTPHUIII A.

roots(p) — JaeT KOpPHH IIOJMHOMA, 3aJJAaHHOIO BEKTOPOM
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KO3 (HUITUEHTOB.

fzero(fun,x0) — maxoaut Hymb (YHKIUH, 3aJaHHOM yKaszarejem
fun, B okpectrocTH XO0.

optimset — ycraHaBIMBaeT mapaMeTpbl ONTUMU3ANMK (HAIIPUMED,
s fzero — 3ameTum, 4To penreHne anreOpandecKux ypaBHEHUH MOXKET
OBITH CBEIEHO K ONTUMU3ALMOHHON 3amaue; Hanpumep, f(X)=0<min
f2(x)). Iapamerp DisplayLevel="iter' mo3Bonsier 0TOOpakaTh Ha SKpPaHE
XOJI UTepaIuii MPOIecca U TEM CaMbIM «IIOYYBCTBOBATH)» YCIENTHOCTH
ONTHMHM3AITUH.

fminsearch(fun,x0,options) — wumer O€3yCIOBHBIA 3KCTPEMyM
(GYHKIIUH MHOTHUX TIEPEMCHHBIX.

s pemreHus Oojiee CIOKHBIX ONTHMHU3AIMOHHBIX 33J1ay CM.
npuitoxxeane MATLAB Optimization Toolbox.

gradient(F) — maer rpaaueHT GyHKIUH, 3aJaHHON TaOJIMYHO.

dblguad(fun,xmin,xmax,ymin,ymax) — JIBYKpaTHbI HHTErpa
PrMaHa Ha IpsIMOYTOJIbHUKE.

fft2(X) — 6eicTpoe nByMepHOE Dyphe-TipeoOpa3oBaHue.

odeset — ycraHaBIMBaeT mapaMeTphl I PEHICHUS OOBIKHOBCHHBIX
muddepennmanbubix ypapHenuit (O1Y)

0de45 — pemenue OOAY meromom Pynre-KyrThl 4-ro mopsika
TOYHOCTH.

dde23 — pemenue OJ1Y ¢ 3ama3gpIBaHUEM.

ITpumep:

1. CocraButh  M-QyHKIHMIO,  COJEpXkAIIYID  HECKOJBKO
HE3aBUCUMBIX BIJIOKCHHBIX (yHKIuA. I[lapameTrpoB BbI3OBa JBa —
CTpPOKOBasi TIEpeMeHHas S, MO0 KOTOPOM OIpeAesseTCsl BhI3bIBacMasl
noadyHKuUs, 1 MaccuB ko3 duimentos K.

function M=MyMathSolutions (S, K)

o o
©° 0

function M1=Ml (x,V)
M1=1;
end

o\
o\



47

function M2=M2 (x,V)
M2=2;
end

o\°
o\°

function M3=M3 (x,VY)
M3=3;
end

o\°
o\°

function M4=M4 (x,V)
M4=4,;
end

o\°
o\°

function M5=Mb (x,V)
M5=1;
end

switch (S)
case '1'

o\°

;
case '2'
’
case '3'
’
otherwise
disp([S ‘He HammeHo Takoro koma’'l]);
end
M=1;
end

2.  BpruncauTh NpoOU3BOJIHYIO B TOYke X=(X1,X2) Clemyromei
g W(X):
y

W(X) = u(X, b)J,,5(%, —a) — T(bX,)(@x, + bx,), u(x,b) =X, +bx, + \x‘b
a,b = const
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3necw J — pynkuus beccens nepBoro poaa, I' — ramma-pynkuus, U
— ompeieNieHHast MoJib30oBaTeaeM (QyHKITUS

[IpounTaem cmpaBKy 1O  HUCIOJB3YEMBIM  CHEI(DYHKIHAM.
Beimuimem mnepByro Ceknmio (BBEIEM <BallUTy OT AYPaKoB» B BHJC
MOJYJIsl, TOCKOJbKY ['(X<0) He omnpeneneHo, Kak U B HYJIE):

3

o\

function M1=Ml (x,p)
user def fun=@(x,b)
x(1l)+b*x (2) +norm(x) . b;
Ml=user def fun(x,p(2)).*besselj (2/3,x(1)-
p (1)) -gamma (abs (p(2) *x(2))) * (p*x"') ;
end

B nocnegneit cexuuu ucnpaBuM (HWKHAS cTpoka K —
KO3 (HUITUEHTHI, BEPXHSIST — KOOPAUHATHI TOUKH):

case '1'
M=M1(K(1,1:2),K(2,1:2));
. S5M=1;

I1ocie BeI3OBa-TECTA

>> MyMathSolutions('1',[1 1;1 -17)
nosiyuuM BepHbIi oTBeT 0. IIpoOHBIi pacuer naet

MyMathSolutions ('1',[2 3;2 1]1)= —-14.

3. B mpenenax omHOro MOJOTHA MOCTPOUTH ABa rpaduKa: OAuH —
koHTYypHBIH s W(X), BTOpoii — rpaduK CKOpOCTEH I TpaJueHTa
gradW(x). Ipunste a=1.5, b=2.3, miomanka — mepBas 4eTBEPTh Kpyra
paguyca 1t B 1ientpoM B (0,0). Ilar ceTku s rpaduka CKOpocTel paBeH
n/4.

JI71s1 IPOCTOTHI MOKHO OBLJIO OBl UCIIOJIB30BATH LUKJIbI, ITOCKOJIBKY
(pakTHUECKasd TPEXMEPHOCTh MATPHUIIbl JAHHBIX MEIIAET MCIOJIb30BaTh
ezcontourf. M Bce-Takm mMeeT MecTO Takas KOpPOTKas (GOpMyITUpOBKa
(IaHHBIE TPAHCIIOHUPYIOTCS):
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o\
o\

function M2=M2 (x,V)
if (x.72+y."2>pi"2) M2=NaN;
else M2=real (M1 ([x." y."],K(2,1:2)));
end
end

M B nepBoM NpUOIMKEHUN HY>KHO I00aBUThH B MOCJIETHIO) CEKITHUIO:

case '2'
ezcontourf (@M2, [0,p1,0,p1]) ;M=2;

B kadecTBe mpOBEPKH 3aITyCTUM
>> MyMathSolutions ('2',[2 3;2 1])

u noiayunM Tpaduk (pucyHok 14). HepoBHas Oemas mosioca CHU3Y
noxy4aercs 1o npuuune ['(+0)=-co.

MyMathSolutions /M,

L L L L L L
4] 0.5 1 15 2 25 3

Pucynok 14 — [IpoBepounslii rpaduk

B sampe MATLAB orcyrcTtByeT GyHKIHMS MO BBIYUCICHUIO
IpaJIMeHTa MO 3aJaHHOMY YKa3aTelllo (PyHKLUHUH, YTO BBIHYXIAET Hac
UCIIOJIb30BaTh MatTpullbl. IlockoibKy rpagueHT OepeTcss U3 JaHHBIX
MHTEPIOJISIIIUYU, TO HY>KHO CHadyaJla HOCTPOUTh MOJPOOHYIO CETKY, B3ATh
IrPaJlMEHT B €€ Yy3JaX, 3aTeéM IOJIydYeHHblE MAaTpUIlbl BHOBb
WHTEPIOJIMPOBATh MO HYXXHBIM HaM y3JlaM; B MPOTUBHOM Cllydae
TOYHOCTH He OyACT BBICOKOH (pHCyHOK 15).
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Pucynok 15 - Beruucienue rpajguenTta no 3aJJaHHOMY YKa3aTesto
byHKIIAN

00
© 0

function M3=M3(x,V)
[X,Y]=meshgrid (0:0.1:p1) ;2=X;
for i=1:1length (X),
for j=l:length(Y),
Z(1i,j)=real (M2 (X(1,3),Y(i,3)));
end
end
[Z2x,Z2y]=gradient (Z2,0.05,0.05);
xbase=0:pi/4:pi; [xx,yy]=meshgrid (xbase) ;
Fx = griddata(X,Y,72x,xx,vyy) ;Fy =
griddata (X,Y, 2y, xx,VyY) ;
scrsz = [1 1 0.4
0.8].*get (0, "ScreenSize'");figure('Name', ...
'Simulation Plot
Window', "NumberTitle', ...
'off','"Position', scrsz);
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subplot (2,1,1);contourf (X,Y,2);colorbar;axis
square;

subplot (2,1,2);quiver (xx,vyy,Fx,Fy, '"Color','r'");a
Xis square;

end

B nmanHom cnydae BbI3oB >> MyMathSolutions('3',[2 3;2 1]).
HepoBHOCTh CHU3Y KOHTYpHOTO rpaduka uc4e3aeT; BEKTOpa Ha BTOPOM
rpaguke  TOKa3bIBAIOT  HAIpaBJeHWE  BoO3pacTaHus  (YHKIUH.
[TormpoOyiiTe caenarh miar BABOE MEHBIIE W PacCUUTaTh IJIs APYTUX
napamMeTpoB.

4.  Bwriuucnuth 00beM N-MepHO# cdepnl paguyca 1. BreiBectn
rpaduk 3aBucumocta V(n)

MareMaTtuyeckd 3ajjada CBOJAUTCS K BBIYMCICHUIO N-KpaTHOIO
WHTETpaja, a B OTHOIICHWH IMPOrPaMMHpPOBaHUS 0o0jee YeM yMeCTHa
peKypcus, T.€. BbI30B (PyHKIIMEH konuu camoit cedst. Onnako, MATLAB
M03BOJISIET BBIYUCIIATH TOJIBKO OJHO, JABY- U TPOCKPATHBIE MHTETPAJIbI, a
pEKypcHsi B HEM HE MPEAYCMOTPEHA, TO3TOMY BOCHOJIb3YEMCSI METOIOM
Momnre-Kapiio:

V= [[dx,.dx, V@=r V(@ =nx
2 3
D X<l
k
CHyHafIHaH MHOFOMepHaH

BEJIMYMHA C IUIOTHOCTHIO P(X)

V(n) =2"[[[f(x)p(x)dx =F(&) &-
RY

0,(x,x)>1

plx)=1 100 = {p(x) =1,(x,x)<1
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3ametum, 4Yto Meton Monte-Kapino obnagaer  miioxo
CXOJIUMOCTBIO, ITPOMOPIIMOHATILHON KOPHIO U3 YKCJIa UCTIBITAHUN VN.

CootBeTcTBYOIIME (parMEeHThl BBIMISIAAT Tak (ObUla MpOBEACHA
HOPMHPOBKA Ha YHCJIO T).

function M4=MySphereVolume (x,p, £lag)
% X— BEUeCTBEHHBEM apI'yMeHT, P - leJibe
rnapaMeTprs, HaAIpPMUMEP, Pa3MEepPHOCTHb
% TP HadvaJIbHOM BEI3OBE X PaBEeH paIuycy, a p

- CcKaJap

MassOfPoint=0@ (x) 1;

function Region=Region (x)

if (sum(x.*x)>1) Region=0; else

Region=MassOfPoint (x); end

end

N=2; summa=1; medsumma=0; medsummal=0.5;eps=1e-8;
while ( (abs (medsumma-
medsummal) >eps) && (N*sgrt (eps)<1))

ksi=rand (1, p) ;summa=summa+Region (ksi) ;N=N+1;

medsumma=medsummal ; medsummal=summa/N;
Tecau 3axoTuM YBUIETb XOI IIpollecca,
KaXIBM COTBIM ATl
1if (flag&& (~mod (N, 100)))
[ "mpoueccuur: " numZstr (medsumma)
! ' num2str (medsummal) ],

end;
end
SBTOPHIM APTYMEHTOM MIET IIOTPEINHOCTD
pacueTa
M4=[medsummal* ( (2*x) ."p) 1/sqgrt (N)];
end
case '4'

Z=1[1;
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for n=1:10,
res=MySphereVolume (1,n, false), Z=[Z res(l)/pil;

end;
plot(2);

5.  a) BeruucauThk Bce KOpHU YpaBHEHUS x3—6x+1=0.
0) BbluMCcIUTh, BCE KOPHU TPAHCIEHJICHTHOTO YpaBHEHUS Ha

orpeske [-5;5]: x*cos(x) +In(x?) = A (wis HeKOTOPBIX A).

Ilpumeuanue: uznacaemcs peuwenue 6e3 M-gaiina

6 1 1

CUxe1e3s VT
! ! N, Y:007361 | ] ¥:-0.08219
T Tt e B I

X:1.49

%)) N N SO AR . S . N T O T A -
'4' """" T TTTTARTTT Selection Style »
. : : : : : Display Style 4

' H V ' i Create Newv Datatip Alt-Click
P ' : : : Delete Current Datatip Delete
: : : : Delete &ll Datatips
T, Yo 68 . g Export Cursor Data to Workspace...
- R S S SR N S R |

5 -4 -3 2 1 0 1 2 3 4 5

PucyHok 16 — Otpesox X *cos(X) + In(x?) = A
>> format long;roots([8 0 -6 1])

ans =

-0.939609262078591
0.706004444311898
0.17364817766693

Wutepecyrommuii Hac pa3zaen nomormu — MATLAB->Mathematics-
>Function Functions->Minimizing Functions and Finding Zeros. UToOsI
«TIOYYBCTBOBATHY 3a/1ady «HA JIETY» MMOCTPOUM TpaduK:

A=1; transcen=@Q(x) x.*cos(x)+log(x."2)-A; x=-
5:0.01:5;plot (x,transcen(x)), grid on
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MoxHO mnonpoOoOBaTh BPYUHYIO, MBIIIKOW, HAWTH KOpeHb. s
TOr0 B TpauUUecKOM penakTope BbIOpaTh NUKTOrpaMMy . B
KOHTEKCTHOM MEHIO Ha KpHBO# BbIOpaTh Selection Style — Mouse
Position, Display Style — DataTip, BeIOpaTh CTapTOBYIO TOYKY, M, HE
OTITyCKasi KHOTIKY MBIIIIH, MPOBECTH O KpuBoil. ['paduk mo3Bosser Ham
BBIJICJINTh YYACTKU NEPEMEHBI 3HaKa. Haliem TpeTuil 1o BO3pacTaHUIO

KOPEHb:

>> fzero(transcen, [4 5])
ans =
4.25053115278136

OnHako TpaduKk HE IMO3BOJSICT HAM OIPENCIHUTH, SBISCTCS JIH
BTOPOW KOPEHb JBOWHBIM, MM Mbl UMEEM JBa OJM3KUX KOPHS. 31ECh,
HECMOTPsI HA MHOTOYUCIIEHHOCTh MapamMeTpoB (cM. optimset) fzero, Ham
TIPUJIETCS MCTIONB30BaTh PpyHKIMIO onTuMu3aruu fminbnd:

>> transcenl=0@ (x) -
transcen (x); [x, fx]=fminbnd (transcenl, 1,2, optimse
t('Display','iter'))

Func-count X f(x)

Procedure
1 1.38197 0.0935767 initial
2 1.61803 0.11398 golden
3 1.23607 0.170065 golden
4 1.47297 0.0815729

parabolic
5 1.47129 0.0815597

parabolic
6 1.46961 0.0815551

parabolic
7 1.46955 0.0815551

parabolic
8 1.46952 0.0815551

parabolic

Optimization terminated:
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the current x satisfies the termination
criteria using OPTIONS.TolX of 1.000000e-004

X:

1.46955240774355
fx =

0.08155506454236

Ecnu Obl ypaBHEHHE JEHWCTBUTEIBHO UMENIO KOPEHb, TO OpJIMHATA

fx Obuta OBl OTpHIaTEIbHOU. TakuM 00pa3oM, BriCUaTIICHHUE OT rpaduka
(0 HATMYUU KOPHS ) JIOKHOE.

6. a) I'padpumueckm pemuTs cucreMy ypaBHeHHE (a,b
napaMeTpsbl):

x? —ax +y* = b?
X+by=a

0) HaiiTu Bce pemieHus CUCTEMBL:

ax+hy=z
ax’® + by? = z*
(x+a)(y+b)(z+1) =1

[To nyHKTY (a) — MBI UCIIOJIB3YEM KOHTYpPHBIE TpaduKu sl TUHUN
YPOBHS, COOTBETCTBYIOITUX HYJ0. Jlo6aBuM B Hail M-daiisl CeKIuio:

function M5=M5 (a, b)

$PemeHne rpadmyuecKy CUCTEMH IBYX
YPaBHEHUN
sCeTka amanTUpOBAaHa K HapameTrpam a,b
fl1=0(x,y) x."2+y."2-a*x-b"2;f2=0Q(x,vV)
x+b*y-1;
x=fix (-b+a/2-
1) :b/100:fix (b+a/2+1) ;y=fix (-b-
1):0.001:fix(b+1);
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[X,Y]=meshgrid(x,vy);21=f1(X,Y);Z22=£f2(X,Y);

figure(l) ;hold on;contour(X,Y,Z1, [0
0],'-r', 'DisplayName', '1");

contour (X,Y,z2,[0 0], "'~
g','DisplayName', '2");

axis equal; grid on; legend show; hold

off;
M5=0;
end
case '5'
M5 (K(1,1),K(2,1));
[lo mynkty (0) — 3amaga CBOJIUTCS K TIOMCKY HYJIEBOTO

9KCTpEMyMa. 21063BI/IM CIIIC CCKIHUIO:

function M6=M6 (a,b)
sPelleHVe CHUCTEMEl HEKOJIBKUX YyPaBHEHUN
$06JlacTh IOMCKa JIOKAJIbHEIX DKCTPEMYMOB
paszbuBaeTCcsd Ha
THECKOJIBKO CJYyYaMHBEM UYMCJIOM
fl=0(x) a*x(l)+ b*x(2)-x(3);
f2=0(x) a*x(l)."2+b*x(2) .72-x(3) ."2;
f3=0(x) (x(1)+a).*(x(2)+b) .*(x(3)+1)-1;
SKpurtepu KOPHSA — BKCTPEMYM CYMME
KBaIpaTOB
OurFun=Q (x)
sgrt (f1(x) ."2+f2(x) . "2+f3(x) ."2);
Res=[];
for n=1:100,
display ([ 'Homep urepauum:
int2str(n)]), pause(0.05);

o\°

opt=optimset ('Display', 'off'");p=10*rand(1,3)-5;
[x, fx]=fminsearch (OurFun, p, opt) ;
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1if (abs(fx)<le-4) Res=[Res;x fx];

end;
end;
ybpaTb TOBTOPEL
if (size(Res,1)==0) display('Pemenum
HeT'),
else
Res=Res';Rest=Res (:,1); %keyboard;
for p=Res,
flag=true;
for g=Rest,
skeyboard;

if (norm(p-qg)<le-3)
flag=false; end;
end;
1f (flag) Rest=[Rest p]; end;
end;
end;
SIpoOBEepKa IMpPaBBEX YacTelM, 3 INOCJEeOHUX
CTPOKMU
Rest=[Rest (1:3, :);Rest (1:3,:)]1,n=0;
for p=Rest,
p(4)=f1(p(l:3));p(0)=f2(p(1:3));p(6)=£3(p(1:3));
n=n+1l;Rest (:,n)=p;

display([1int2str(n) '—-AHalMTuUUecKoOe
pemenve # (x,y,z): ' num2str(p(1:3)"')1),
sdisplay (['lorpemwlHOCTM OT yPaBHEHUMN:
' numZ2str(p(4:6)"')]),
end;
Mo6=Rest;
End
case '6'

M=M6 (K(1,1),K(2,1));

[Ipu a=1 u b=2 BEIZOB W=MyMathSolutions('6',K) maetr Bcero 5
pemienuit (pemenust Ne3,4 MOXXHO MOJY4YUTh aHATUTHYECKH — 1ipu Y=0
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x=z=4212_1) .

Homep urepaumm: 100

1-AnanmurTmnueckoe pemeHue #(x,y,z): —-0.93181
1.8636 2.7954

2-AHanuTuuyeckoe pemeHue #(x,y,z): 0.16215
-0.32434 -0.4865

3-AHanuTHueckoe pemeHue #(x,y,z): —-0.29292
1.8644e-005 -0.29288

4-AnanmTmueckoe pemeHue #(x,y,z): -1.7071 -
2.6909e-006 -1.7071

S5-AHanuTnueckoe pemeHue #(x,y,z): 1.103 -
2.2059 -3.3089

/. Pemmth cucteMy OOBIKHOBEHHBIX AudPepeHIHATBHBIX
yYpaBHEHUN W HAYEPTUTH TPACKTOPUIO JIBMKEHUSI YaCTHUIIbI (IMapameTp a
u3Mensiercs ot -1 g0 1 ¢ marom 0.5):

dx/dt=ay—z-cost (X 1
dy/dt=az—x-sint |y =12| O<t<m
3

dz/dt =ax—yt Z) o

Ocobennocty pemenus OJ[Y cocTouT B TOM, 4YTO BBIXOJIHBIC
BEKTOpa MHOTOKOMIIOHEHTHBI, U1 TOUYKH PacCIOJI0KEHbI HEPAaBHOMEPHO
(mocnenHsss mpoOiema permraercs, oaHako, komanmoit deval). Ilo
nmapaMeTpy a Mbl CO3JIaéM CEMEWCTBO pemeHud (pucyHok 17) wm

3aIlMChIBAEM MX B 3-X-MEpHYI0 martpuily. Bxognas marpuna K pasna [0
1;3 2].

00
)

function M7=M7 (a,b)
function RateX=RateX(x,Vv,z,t)
RateX=a*y-z.*cos (t);
end
function RateY=RateY (x,vy,z,t)
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RateY=a*z-x.*sin (t) ;

end

function RatezZ=RateZ(x,vy,z,t)
RateZ=a*x-y.*t;

end

function Rate=Rate (time, arqg)

Rate=[RateX (arg(l),arg(2),arg(3),time) ;...
RateY (arg(l),arg(2),arg(3),time) ;
RateZ (arg(1l) ,arg(2),arg(3),time) ];
end
Data=[];Ti=linspace(0,pi,100)';
for a=-1:0.5:1,
[T,Y]=0dedb5 (QRate, [0 p1],b);
Sllar MHTeTPUMPOBAHMS HeJIb34 3aldaBaThb
ITIOCTOSHHEBIM .
SVHTepromMpyeM IaHHEBE
Y1 = interpl(T,Y(:,1),Ti, 'spline'),; Y2 =
interpl (T,Y(:,2),Ti, "'spline'");
Y3 = interpl (T,Y(:,3),Ti, "'spline');
Data=cat (3, Data, [Y1 Y2 Y3]);
end;
SIHaHHBIE NOICUMTAHEBI. [IPUCTYINIMM K [IOCTPOEHMUIO
TpadmMKoOBR Ha OIHOM IIOJIOTHE
scrsz = get (0, 'ScreenSize');

figure ('Name', 'TpaexTopum', 'Position', [0.1*scrsz
(3:4) 0.8*scrsz(3:4)1]);
for j=1:5,
subplot (2,3,7);
plot (Ti,Data(:,1,3),'-'",Ti,Data(:,2,3), "'~
.'", Ti,Data(:,3,73),":");
grid
on;legend ('X(t)"','Y(t)'"',"'Z2(t)");legend('show');
title(gca, [ 'llapameTp parBeH: a='
num2str (j/2-1.5)1);
end;
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% Ha jaumHeM MecTe HNOCTPpOMM 3D-KpMBYKO IJid

)

a=0.

subplot (2,3, 6) ;h=plot3(Data(:,1,4),Data(:,2,4),D
ata(:,3,4));

set (h, 'Color', 'm'"); axis sqgquare;grid
on;box('on');title('llapamerp 0.5");

legend ({ 'TpaexTopusa'}, 'Orientation', '"horizontal'
, 'location', "NorthEast"');

M7=1;
end

;ase Y
M=M7(K(1,1),[K(1,2);K(2,2);K(2,1)]);

MapameTp paeeH: a=-1

MNapameTp paeeH: a=-0.5

MapameTp paeeH: a=0

60

10

X
=Y

X

o — |

40 i i i -10
0 0

MapameTp paeeH: a=1

Xt

R B X()
7 . _'_"Y(t)

— =¥y

Pucynok 17 — CeMeicTBO penieHuit
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3aganue:

1. TlompoOyiite mn.4. Ilpumepa mnepecuuTaTb ¢ OOJIbIIEH
TOYHOCTBIO, @ PE3yJIbTaThl MIEPECUYETa OTPA3UTh HA OJHOM rpaduke (s
ATOTO0 HEMHOr0 U3MEHUTe BTOpoil ¢dparmeHT kona). I[loscHurte
MOJTYYE€HHBIE PEe3yJIbTaThl. Y TYUIIUTE KOJI U MOCTPOUTE €AUHBIN Irpaduk,
aJIcKBaTHBIM HCTUHHBIM pe3yJibTaTaM (0TOOpa3uTh MX OTJEJIbHOU
KpuBo#). OHU ONPEAENSIOTCS AHAIUTHUYECKUM BBIPAKEHUEM 4YeEpe3

ramma-dysxmmio: V(n) ="' 2 /T(n/2+1).
2.  Cozgats M-daiin MyMath.m, BerYuCISIONME 3HaYCHUE
dyrxmrn P(X) =1+ 2X +3%° +4x° +5X°, a Taxke JAIOMMil ero KOPHH.

Ha otpeske [-1;1] Bbruuciauth koddduumueHtsl ObicTporo dDyphe-
pasznoxenuss P(X) (cm. fft) koma-ee 10 mT. CpaBHUTP HX C
ko3 duimeHTamu Kiaccudeckoro Oypre-pasznokeHus Cn.

3ameuanue: Jna dynaxuum f(X) xodpdunuentsr psma Dypbe
3ajaroTcs hopmynamu (s otpeska [a;b]):

2 ° o 2 % . onm
= £ F(xcos(.—kx)dx, by == ! FOQsin(=——kxax,

¢, =0.5,/a2 +b?

3. B pamkax Toro e M-daiina peann3oBaTh BBIUKCICHUE
JanjacuaHa oT (PyHKIHH:

U (X,y,2) = x?yz — (1+ xz)g(a -xz?)
z
U,(X,Y,z) =a-P(xy)+erf(x —y+bz) - b*aﬁ(st“’) (sin(zx + ay)))
z
3necy erf — ¢ynkumsa ommobok, Ls — momumHom Jlexanmgpa 5-it
CTEIEeHH, a,0- mapaMeTpsl.

Vkazanue: BBIUMCINUTH Jlamacuad it U; aHaauTuyeckw, HO HeE
poOrpaMMHpOBaThL  €€. CBepuTh  pe3yabTaThl  AHAJIUTHUKU U
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MporpaMMUpOBaHUs. 3aTeM aaanTupoBath npouenypy mis Uz, Pazgen
cupaBku (a Takke MaTeMaTudeckue ompeneiacHus) cm. B MATLAB->
Functions -- By Category-> Mathematics->Data Analysis-> Finite
Differences and Integration, a raxxe Mathematics-> Specialized Math.

4. B pamkax Toro xe M-daiina peann3zoBath mocTpoeHue 4-x
rpadpukoB Ha oxHoM mnosiotHe: 1,2,3D-mepHOrO0 UM OJHOrO
napamerpuyeckoro. Ha 6a3e mannsix ot pyukmuu U1 2(X,Y,2).

5. TI'paduueckum mytem (depe3 mepeceyeHue JBYX KPHUBBIX) C
TOYHOCTBIO J10 4-r0 3HAaKa HaWTH BCE€ KOPHU YpaBHEHHUS
0.1P(x)=U1(x,1,1) — npu a=2. Ha otpe3ke [-1;2] anmpoxcuMHpOBaTh
Ui(x,1,1) momuaomoM 5-i cremenu Q(X). Haiitm xopHHM ypaBHEHUs
0.1P(x)=Q(X).

6. Ilomp3ysicb pesynbratamu 1.6 Ilpumepa, HaliTu Bce
JoKanmbHbIe  9KcTpemMymbl  ynkmun  Uz(X,y,Zz) npu  Habopax:
(a,b)=(1,1),(1,0),(0,1),(-1,0).

/. @) Pemuthb CIenyrooIIyl0 CUCTEMY Ha OTpe3ke [-5;5] mpu a=mn,
b=2,c=-3:

dx/dt =cos(ax +by+cz) (X -1
dy/dt =cos(ay+bz+cx) |y = 0] O<t<2nm
dz/dt =cos(az+bx +cy) (z),_, 1

b) Haiitn Toukm IlyaHkape cedeHUs TpPaeKTOPUEH IIOCKOCTH
z=0.3. CoeAMHUTH 3TH TOYKHU C COCETHUMU ¢ TTOMOIIbI0 GyHKIMU gplot.
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JlaGopaTopHast paGora Ned

Peasm3auusi BBIYMCJIEHUI ¢ IOMOIIbIO rpadguyeckoro unrepgeiica
(GUD)

Hamuune rpaduueckoro  uHTepdeiica  CIyXUT  KOCBEHHBIM
MPU3HAKOM KOMMEPIMAIN3YEMOCTH MporpaMMHoro obecrnedeHus. I[lo
CYILIECTBY COBpPEMEHHBIC CTaHIAPThl M TIOJB30BATEIbCKUE OKUITAHUS
tpeOyror npucyrctBus GUI  (Graphical User Interface) B mro0oii
nporpamMme. Pasymeercs, Bompoc o0 TOM, sBiseTrca Ju  M-daiin
MOJIHOTICHHOW TIPOrPaMMOM, OCTaeTCsl IMCKYCCHOHHBIM — MBI OTBEYaeM Ha
HEro TOJOXKUTENbHO. B  HayuyHO-McCClenoBaTeNbCKOW padoTe MOKHO
00XOIUTbCSI 0€3 KaKUMX-TO 000JI0UeK, JOBOJLCTBYSACH KOMAaHJIHOM
CTPOKOW, HO Jy4Ylle 3aTpaTUTh Cpa3y HEMHOIO BPEMEHHM HA CO3/aHHE
000JI0YKHA, YTOOBI Jajieeé B IMBWIM3OBAHHBIX YCJIOBHUSX MPOBOAUTH
BBIUHCIIUTEIILHBIC AKCIIEPUMEHTHI U OTJIAJIKY CoJIepKaHUs
MAaTEMAaTUYECKUX MOJEIEH.

Onucanue padotel 1o cozmannio GUI mpeBocxomHO ommMcaHo B
MYJbTUMEIUHHON cripaBke: cM. 3akiaaky Help-> Demos->MATLAB-
>Creating Graphical User Interfaces wim ¢aitmn Macromedia Player
\demos\CreatingaGUIwithGUIDE.swf. Cwm. Takke pasgen cropaBKd
Getting Started->Creating Graphical User Interfaces. CymecTByer Tpu
OCHOBHBIX Illara: 3apHUCOBKa KemaeMoro uHrepdeiica (KHOMOUKH,
TectoBble Ookcuku u mp.) B penaktope GUIDE, renepamus M-kona
rpaduueckoil 000JIOUKM W MOAM(UKAIUS TOCIEIHET0 M TEKCTa CBOEH
pacCUETHOM TMPOrpaMMbl C LEJIBbIO HMX CBA3bIBaHWA. llocienHui 1iar
HamOoJiee cyiecTBeHeH. OTMETHM, 4YTO BBI3BAHHOW U3 Tpaduueckoro
uHTepdelica mporpaMmme He BO30OpaHsETCs MUCATh CITY>KEOHbBIE COOOIIICHUS
MO-IIPEKHEMY B KOMaHJIHOE OKHO. Huke paccMOTpuM IIPOCTEUILNI
npumep GUI-niporpamMmebl, BEIYUCIISIONIEH cymmy OBYyX uncen A+B.

BoitneM B penakrTop - | Ha IJIABHOM MEHIO. Y MEHBIIUM pa3Mepbl
Oynyiiero okHa 10 200*300 mukcen (Monb3ysich ceTkoi). dopMar CEeTKU
MOXKHO 3amath 4depe3 100Is->Grid and Rulers. ITome3Ho ycTaHOBHTH
¢uraxxok Snap Grid — «BripaBHUBaHME 10 ceTKe». Terepb 0ToOpa3uM jBa
okHa — HMucmekropa CpoiictB um O06o3peBarenss OObekToB (View-
>Property Inspector, Object Browser); »To MoXXHO clenath W dYepe3
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WKOHKHU @_ﬁ‘“.

Kaxnas kHomka wiaM (Ja’koK, MepeTackuBaeMasi Ha IMOJOTHO C
NajJuTphl CJIeBa, HMMEIOT Takue CBoWCTBA Kak wums (tag), uBeT
BBI3BIBAEMYIO (DYHKITHIO.

File Edit “iew Lapout Tool: Help

=&
I k Select
Push Button £ Property Inspec!
o 5ier Wl yicontrol (result "1")
® Radio Buttan [F-BackgroundColor &y M
[ Check Box - BeingDeleted ot
BusyAction
[eo]r | Elit Tesxt
ButtonDownFch
| EE TES (50 douile .
E= Pop-up Menu Callback toyd (resul...
El Listhox - Clipping oh
[ Taggle Buttan CreateFch i Cresul..
i{ﬂA}(es *! Object Browser DeleteFch
[E Fanel El—'i‘ figure (my 11 Enakle on -
- T nicontral (Walued "4") +-Extent [000,033 0,09 =
"8 Button Group _
—_— T uicontral (¥alueB "0") Fontdngle harmal -
M — T uicontrol Ctext! "A<-- NepemeHHue --=B") FortMame MS Sans

—T4T uicantrol (texd3 "PesyneTat") FontSize a0
uicontrol (Closehdy "3 akpuTe")

FaontUnits paints
uicantral (o "Myce)

Fortyeichi nortnal
t1-ForegroundCaolar ]

LelT uigantral Cresult "1

Handle\isibility fuly}

on

Pucynok 18 - IIpocreiimmuii npumep GUI-nporpammsi

MeHATb CBOMCTBA 00BEKTAa MOXKHO JTMOO Yepe3 KOHTEKCTHOE MEHIO,
CBSI3aHHOE C HHUM, JHOO IIeJKas IO €ro Ha3BaHWIO B JIpEBE Ha
Oo6o3peBartene (CBOMCTBA aBTOMaTUYECKU 0TOOpaxkaroTcsi B IHcekTope).
M3menum 1BeT Ha 3eJeHbIM, uMs Ha Summa. /[o6aBuM JBa TEKCTOBBIX
ookca mox umenamu ValueA u ValueB. [l atoro neperamum mepBblii u3
Edit Box cnesa, momensiem ero 1Bera, tag u value. IllenknyB mpaBoi
KHOTIKOM MbI TI0 HeMy, BbiOepem Dublicate. Ha HoBOM o0OBekTe
U3MEHUM ero tag u ocranbHble mapameTpbl. Co3MaIuM CTATHYECKUI TEKCT
— HE MyTaTh UMs U TEKCTOBYIO MeTKy! Tem xe cnocodom co3naanum OOKC
(umst — result) m mammuch pesyneTar W gBe KHOMKM Push Button —
«3akpbITh» U «ITyck».
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ITeperinem ko BTOpomy miary. CHayajga MOCMOTPUM OIIUUA —
Tools->GUI Option. Msl BUAMM, YTO IO YMOJYAHHIO CTOUT
«CrenepupoBath U M-daitn, u pucyHounsld ¢ain *.fig». ITomeHsem
TOJIbKO TIapaMeTp MacmTaOupyeMocTH okHa (Ha proportional).
Coxpanum (aitnsl mog umenem Myl (3To nenaercs 3a OHY OMEPaIuio),
M-daiin otkpoercs aBToMaThueckd. ['OTOBACHL K TpeTheMy IIary,
MOJTrOTOBUM MPOCTEHbKUM AeModaitn mylexec.m:

function g=mylexec (p)

g=p (1) +p(2);
end

Bepxuioro  wacth  Kona myl.m-gaitna  pegakTHpOBAThH
HerenecooOpa3Ho, O 4YeM  Hac  TPeAyNpeKIaroT  KOMMEHTapHUH
(pEeKOMEHIyeTCsl BHUMATEJIbHO NPOYMUTATh O3TU CrE€HEPUPOBAHHBIC
aBTOMaTHYECKH KOMMeHTapun). BHeceM nameHeHus coracHo tadmure 1.

Cnenaem psin 3amedanuil. Bo-mepBbix, CTpyKTypa daiiia HeCKOJIBKO
oTau4aercss oT oObruHOrO M-(aiina, mpubmmwkasich k Cu-koxy. Bcee
noAQyHKIIMK HAMUCAHbl Kak Obl MapauielbHO, OTpaxas CHEIU(PUKY
OPUEHTHPOBAHHOTO HAa COOBITHS MporpaMMupoBaHus. Bo-BTopbIx, 3a
HEOOJIbIIMMHM ~ YTOYHEHUSIMU  OKa3bIBAa€TCS, YTO CO3JAHHOE OKHO
TOXKIIECTBEHHO 00BekTy Kiacca figure. B-Tperbux, 3a HEKOTOPBIMHU
UCKJTIOUEHUSIMU  KKIOMY KOMIIOHEHTY OKHa COOTBETCTBYIOT JIBE IIO
Ha3BaHWIO cBs3aHHBIC ¢ HUM Tporieaypsl — Callback n CreateFcn. Bropas
(YHKIIMS aBTOMATMYECKH BBI3BIBACTCS TIPU €ro co3fmaHuu (B si3bike Cu
AHAJIOTUYHO «KOHCTPYKTOPY» OOBEKTa MpH €ro WHUIHAIN3aIlliU), a
BTOpasi — MpPHU HACTYIUICHUHM HEKOTOPHIX COOBITHH, C HUM CBSI3aHHBIX.
HamomuamMm, uto coObiteM B WIiNdOWS Ha3bIBacTCs HaXKaTWe KIIABHIIIH,
IIEJTYOK MBIIIM B OMNpEACICHHOM MECTE€ JKpaHa M Tpouee BbI3BAHHOE
BHEIIHUMHU MPUYMHAMHU (HampUMeEp, MOJb30BaTEeNIEM) U3MEHEHHUE CPEIIbL.
[Tone3no mocmotpers WHcmekrop A0 u mocne coxpaHeHust M-gaiina,
CpaBHUTh M3MEHEHHS IOJICH/CBOMCTB, KOTOPHIC 3aKaHUYMBAIOTCS Ha FCN;
KpPOME TOT'0, Mbl BUJTUM, YTO MOKHO OIPEJENIATh HE TOJIBKO JIBE (DYHKIUH,
CBSI3aHHBIE C KOMIIOHEHTOM, a Ooisiee. B-ueTBepThiX, QyHKIUSA
OpeningFcn, uayimas BBepXy U oTHOCsImascs k figure nenkom, sBisercs
KOHCTPYKTOpOM OKHa. IlyreM mMpoMeXyTOYHOro MepernprucBOCHUS
yKa3aTellb Ha Hee BeIBoaMTCs BoBHE (OutputFcn).
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Tabnuna 1 — BHOCHMBIE MU3MEHEHMS B IPOTPaMMYy

Ha3zBanue npoueaypsl /lo0aBJICHHBIN KO/

1 2

myl OpeningFcn my.A=0;,my.B=0;setappdata (hObje
ct, 'mydata',my) ;

ValueA Callback |my=getappdata (handles.Summa, 'm

ydata') ;
my.A=str2double (get (hObject, 'S
tring'));
setappdata (handles.Summa, 'myda
ta',my);

ValueB Callback |my=getappdata (handles.Summa, 'm

ydata') ;
my.B=str2double (get (hObject, 'S
tring'));
setappdata (handles.Summa, 'myda
ta',my);

CloseMy Callback |rmappdata (handles.Summa, 'mydat
a');
delete (handles.Summa) ;

Go Callback my=getappdata (handles.Summa, 'm
ydata') ;

res=mylexec ([my.A my.B]);

set (handles.result, 'String', nu
m2str (res)) ;

Baxneniee 3Ha4UEHUE UMEET YHUKAIbHASA IS KOHKPETHOTO OKHA
GUI-cTpykTypa, MM KOTOpOH aBTOMATHYCCKH T'CHEPUPYETCS Kak
handles. TIo cytm »To 00BEKT Kiacca CTPYKTypa, IOJS KOTOPOIrO
SBIITIOTCS yKa3aTeJsIMHU Ha BCE JOuYepHUE OOBEKTHI, BKIIOUas M caM
figure. OHa mepegaercs mapaMeTpPOM B KaXKIYIO MIPOLICAYPY M IMO3BOJISCT
IPOrPAMMHKCTY H3HYTPH OOMCHHBATHCS JAaHHBIMH MEXKIY IOUYCPHUMU
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KOMITOHEHTaMU OKHa. B Hee MOXHO 3aIMChIBaTh M IOJIb30BATEIBCKUC
JTaHHBIC;, TIOCKOJBKY 3HAYCHHHM MEPEMEHHBIX CPEAbl PETUCTPUPYIOTCS
IUKIIMYECKHU, TO pu u3MeHeHun handles (myrem npuOaBIeHUS JIMITHETO
0JIsI, He 00s13aTEIbHO YKa3aTelIs) MPOCTOr0 MPUCBOCHUS HEJOCTATOYHO,
a CIIeyeT MPUMEHSTDH JOMOJHUTEIBPHO KOMaH 1y guidata.

KmroueBoit momMenT B co3ganuu  GUI-nporpammel  — 3TO
opraHu3anys OOMEHa JaHHBIMH MEXIy pPacueTHON NporpaMMor u
BBI3BIBAIOIIECH ee 000J04Koi. B mepByro ouepens sl TOr0 HY>XHBI T€
NEepPeMEHHbBIC, JOCTYI K KOTOPBIM sBseTcs oOmmuM. OauH H3 IyTeu
CIIMIIIKOM OYEBHUAEH — OOpallleHUuE K TJ100adbHbIM MEPEMEHHBIM (CM.
mapkep global). B pasOupaecmMom mnpuMepe peanu3zoBaH IyTh
no0aBleHUs JNaHHBIX HE myTeM HapameHus handles, a ¢ momoribio
OpraHu3alliy T.H. MOJIb30BATCIbCKUX AaHHBIX. OHU HEIOCPEICTBEHHO
HE BHJIHBI U3 pa3nuuHbix Qynknuid (Hanpumep, Callback-oB), Ho k HUM
MOXKHO TIOJIYYHMTh JIOCTYIl mnapoi (yHkiuii — getappdata, setappdata.
[ToaTroMy ux ygo0Hee BCEro MHKAIICYJIMPOBATh B OAHY CTPYKTYpY; TEM
HE MEHEe, MMPH JKEJIAaHUH T0JIH30BaTEIh MOKET BBECTH HECKOJIBKO TaKUX
cTpykTyp (B oriauune OT GUI-maHHBIX, KOTOphIE YHUKaJIbHBI). B
PYKOBOJICTBE OIIMCaH €Ile OAuH crocod — yepe3 cBorictBo UserData,
aCCOIIMMPOBAHHBIM C KKJIBIM KOMIIOHEHTOM OKHA M ()yHIaMEHTAIbHBIC
¢ynkun set(handles.NNN.,...) u get (3nece NNN — ums KoMIOHEHTa,
3aJlaBaeMoe B CBOKCTBE Tag).

[Togpobree pazdepem mpumep. Hazrauenne GUI-mporpamMmel — mo
YyClIaM, BBOJHMMBIM IIOJIb30BaTelieM B JBa OOKCa, BBIUMCIUTL IPHU
HaXaTW Ha KHOMKY «Ilyck» MX CyMMy B OTOOpa3uTh €€ B TPEThEM
ookce. Ilpm HakaTMM Ha KHOMKY «3aKpbITh» OKHO 3aKpbIBacTcs. B
¢ynkimu myl OpeningFcn Ha neTy co3maeM JBYIONBHYIO CTPYKTYpPY
my, 3areM JaHHBIE B HEW  KONMMPYEM/MHKAIICYJIUPYeM B
MOJIB30BATEIIbCKYIO CTPYKTYp Mmydata. DTta cTpykTypa Bhpeas Oyner
acconuupoBana c¢ figure, ykaszareiab Ha KOTOPYIO BPEMEHHO COBIIQJACT C
hODbject, Ho cTatudecku cBomanaet ¢ handles.Summa. Crenyromue nBe
CTPOKH TaOJMIIBI OMUCHIBAIOT N3MEHEHHUE TOJIb30BATCIIbCKUX JTAHHBIX —
¢ynkius Callback BwI3bIBacTCS mOCHe «OTHICNIKUBAHHS» Kypcopa OT
Ookca. Tpmama KoMaHJ  SIBISETCS  THIIMYECKOW:  CUUTHIBAHHC
nojib3oBarenbckux — mgaHHBIX  (Application Data) B yokambHYIO
IICPEMEHHYI0, €¢ U3MEHECHHE M 3alMCh UX 00paTHO. Bo BTOpoii kKOMaH1e
no ykaszaremo hODbject=handles.ValueA(B) mbl momydaem moctym K



68

TEKCTy, HaOpaHHOMY TOJIb30BaTeleM B OOKce, 3aTeM IMpeodOpazyem
CTpOKYy B uHcio. B mpeamocnemneid cTpoke TaOMUIBI «JJii OYUCTKH
COBECTH» YHHUUTOXKA€M T0JIb30BaTEIbCKUE JAHHBIC U 3aKPbIBAEM OKHO
TPAAUIIMOHHON KOMAaHJOW YHWYTOXCHUS JTUHAMHUYECCKOM NEPEMEHHOMU
no ykazatento. [lociaeansiss crpoka TabaUIbl COOCTBEHHO U COJEPKHUT
TO, paad 4Yero mnucajgach 000youka. CYUTHIBAEM MOJIb30BATEIHCKUE
naHHble, yuciaa A u B, BeI3biBaeM mapameTrpudecku ¢aitn mylexec.m c
KOJIaMU pacyera; pe3yiabTaThl, BO3BpAIIAEMbIE B MEPEMEHHYIO [€S,
HAnpsMYyIO IIOJAIOTCA B CBOMCTBO KommoHeHTa fresult (u3aMeHeHwme
CBOWCTB MIPOUCXOJIUT BU3YAJIbHO B TPEThEM OOKCE).

[Tpumep:

1. Peaim3oBath ycedeHHYIO BEpCHIO UTPHI «O, CIACTINBYHNKY B
BUJC TociieqoBaTenbHOocTH OKOH. Parin MS Excel comepxur 06asy
BOIIPOCOB-OTBETOB B (popMaTe KOJIOHOK: A — Bompoc, B — nmpaBHIIBHBIH
orBer, CDE — HenpaBunbHble OTBETH, F — Hauucnsembie OUYKM 3a
BOIIPOC.

[Ipu peuienuu npumepa BCIIOMHUM, KaK Mbl IOCTYNAIN PaHEe IIPU
3apucoBke TpadukoB, co3gaBas MHoxkecTBo figure. Temeps Hamm
BO3MOKHOCTH PACIIMPEHBI 3@ CUET KOMaHJ| BbI30BA CTAHAAPTHBIX TUIIOB
okoH — cM. MATLAB-> Functions -- By Category-> Creating Graphical
User Interfaces-> Predefined Dialog Boxes. 1 B manHOM ciydae He
rpaduka JOBIEET HAJl pACUETHON MPOrpaMmMoii, a HA00OPOT.

CueHapuil mporpaMMsbl TaKOB:

1)  ChopocuTh IOJB30BATENsl, MCIOIL30BAaTh JIM HACTPOMKH ITO
YMOJTYaHUIO?

2) Yes — 3amaTh MyTh K HOBOW 0a3e, HOBBIN MIPUQT U BUJ OKHA
OTBETOB, 3aTeM II0OKa3aTh IIKaay mporpecca mpoiecca (waitbar);No —
CaMHM 33]1aTh

3) B mukie mokaspIBaTh BOIPOCHOE OKHO, BEPHOCTH/HEBEPHOCTH
OTBETa U CYMMAapHBIN 0asul ¥ IPEIJIOKEHUE TTPOJOJIKUTH

CoOoTBETCTBEHHO TIOCNIe 3afaHus mpoOHoW Oasel B EXxcel
(OLDbase.xlIs) npencraBum makeT nporpammbel Olucky.m:
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$Primary function
function Olucky=0lucky ()

sDefault param

function [OLbasepath,OLFont,OLStyle]=0luckyDef ()
OLbasepath=0,0LFont=1,0LStyle=2,

end

sNew param

function [OLbasepath,OLFont,OLStyle]=0luckyNew ()
OLbasepath=0,0LFont=-1,0LStyle=-2,

end

%$Quest/Answer

function Result=0luckyRes (Number, Summa)
Result=9,

end

[a,b,c]=0luckyDef () ;a,
[a,b,c]=0luckyNew () ;b,
c=0luckyRes (3,4),
Olucky=777;

end

Pa3zymeercs, 1moka CHHTAaKCUYECKM BEpHAS IIPOTpaMMa HHUYETO HE
JieacT. Haunem 3aM0JIHATh NO/I(pYHKIIUIO OluckyNew.
CootserctByromue GUI-Br130BBI ocHOBaHKI Ha Uigetfile, uisetfont, msgbox:

function
[OLbasepath, OLFontl,OLStyle]=0luckyNew ()

[f, fpath]=uigetfile('*.x1ls"', 'T'me
Bomnpoce?', 'C:\");

OLbasepath=[fpath, f];

button=questdlg ('OreeTE 110
BepTurkamn? ', 'KHonkm wmnm
cnmckmu...','la','Her','Ia');

if (strcmp (button, 'lla')), OLStyle=true; else
OLStyle=false; end;
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h=msgbox ('Cenuac BamM OyIoeT NPEeOJIOXEHO BEOPATH
wpudT', ...
"Mnn wpudTer', 'help', "'non-
modal ") ;waitfor (h);OLFontl=uisetfont (OLFont) ;
end

OtmetuB, uro nepemenHas OLFont ecte cTpykTypa, mnwuiiem
OluckyDef

function [OLbasepath,OLFont,OLStyle]=0luckyDef ()
OLbasepath="'0OLbase.x1ls';0LStyle=true;
OLFont=struct ('FontName', 'Times New

Roman', 'FontUnits', 'points', ...

'"FontSize',12, 'FontWeight', 'normal', 'FontAngle',
'italic');
end

UtoObl kox OBUT HCHOJHSIEMBIM, MPOU3BEAEM 3aMEHY B
3aITyCKarIIEed YacTh KOAa.

button=questdlg ('llpyMeHUTE HDapaMeTpPsl 10

yMoJldaHuo? ', 'Bel gedmuBH? ', 'Ia', 'HeT', 'Ia') ;

[OLbasepath,OLFont,O0LStyle]=0luckyDef () ;

if (strcmp (button, 'HeT'")),

[OLbasepath, OLFont,OLStyle]=0luckyNew (); end;
xlsread (OLbasepath,-1);

CocraBuM HOBYIO GYHKIIHIO YTCHUS XIS-maHHBIX u
COOTBETCTBEHHO 3aMEHHMM IIOCIIEAHIOKD CTPOKY Ha BBI30B JTOU
BJIOKEHHOU (PYKHITUU:
$Read x1ls
function [N,Quest,Ans,Weight]=0Lread (path)

[Weight, NQuestAns]=xlsread (OLbasepath, "A:F");
N=size (NQuestAns) ;N=N (1) ;
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Quest=NQuestAns (2:N, 1) ;Ans=NQuestAns (2:N, 2:5) ;N=
N-1;
end

[N, Quest,Ans,Weight]=0Lread (OLbasepath) ;

Tenepp oOpatumcs K GYHKIIMU, KOTOpasi TOJKHA BBIMOJHSATHCS B
uukiie - OluckyRes. Eciu nonp3oBaresib pelmiaet npeparb Urpy, TO
OHa BO3Bpamaer -1.

%$Quest/Answer

function Result=0luckyRes (Number, Summa)
message={{};{};{}}’
message{l}=strcat ('llocmue

',int2str (Number (1)), '-ro Bomnpoca');
message{2}=strcat('y Bac B koleJIbKe

',int2str (Summa), ' TeICau pybjgem') ;
message{3}="'He nopa nu 3abpaTb neHbIU?';
button=questdlg (message, 'OTBeuyaTs Wb HEe

orBeuvaTw?', 'Ia', 'Her', '"HeTr') ;
TQuestN+AnsN+TrueAnsN - BCe, UTO 3HaemM O N-M

BOIIpoOCe

AnsN={Ans{Number (1) , Number (2) }, Ans {Number (1) , Num
ber (3)1}, ...

Ans{Number (1), Number (4) } , Ans {Number (1) , Number (5)
s

QuestN=Quest {Number (1) } ; TrueAnsN=Ans {Number (1), 1
} s WN=Weight (Number (1)) ;
if (strcmp (button, 'lla')),
Result=-1;
elseif (OLStyle)

[ind,ok]=1listdlg('ListString',AnsN, 'SelectionMod
e','single', ...



72

'"PromptString',QuestN, 'ListSize', [400 1001]);
if (ok==0), ind=1l; end;
if (strcmp (AnsN{ind}, TrueAnsN))
Result=Summa+WN;
else
Result=Summa;
end
else
message=strvcat ('Mynpers
roBopAaT:',AnsN{1l}, 'Cormamasacb, HaxXMMUTE
KpecTuk') ;

button=questdlg (message, QuestN, AnsN{2},AnsN{3},A
nsN{4},AnsN{3});

1f (strcmp(button,'')), button=AnsN{1l};
end;
1f (strcmp (button, TrueAnsN))
Result=Summa+WN;
else
Result=Summa;
end;
end;
end

ITo mapamerpy OLStyle onpenensem, uro npumensiem — listdlg wmm
questdlg. Ilepen stumM, ogHAKO, 3arpyaeM M3 OCHOBHOH 0a3bl JaHHBIX
Bornpoc 1o HoMepoM QUEStN m COOTBETCTBYIONIME OTBETHI U IICHY
orBeta. Eciaum oTBeT oOKa3piBaeTCAs NPAaBUIBHBIM, TO CyMMa
MpPUpANTUBACTCS Ha IIEHY OTBETA, BEIBOIACH B iepeMeHHY0 Result.

[Tocne Toro, kKak Mbl ONPEACHIIINCH C peaTu3alreil ornpoca To
HEKOTOPOMY BOMpPOCY M3 0a3bl JaHHBIX, HY)KHO HamucaTb (PyHKIIHIO
COPTUPOBKH OTBETOB (Y4TOOBI MOJIH30BATENIh HE TIPUBBIK K MPABUILHOCTH
NEPBOr0 BapUaHTA).

$SortAnswer
function Num=0OluckySort (Num)
for 1=1:20,
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ind=floor (l+4*rand(1l));indl=floor (1+4*rand (1)) ;

v=Num (indl) ; Num (indl)=Num (ind) ; Num (ind) =v;
end
end

Teneps B OCHOBHOE T€JI0 IPOTPAMMbBI OCTAJIOCH JI00ABUTH ITUKII.

SNumber - HOMep BoOIpOCa IO CUeTy, HOMepa OTBETOB

B KOJIOHKe xls... ecnu paBeH 1, TO

SIpPaBMIIb HEIM

Summa=0;Numb=[1 2 3 4];

for n=1:N,
Numb=0luckySort (Numb) ; Number=[n

Numb] ; Result=0luckyRes (Number, Summa) ;
if (Result<0), break, end;
Summa=Result;

end;

Olucky=Summa,

MpI Tokazanu, 4yTo Jake ¢ MOMOIIBI0 CTaHJAPTHBIX TUATOTOBBIX
okoH B MATLAB Mo0XHO cO37aTh HEUYTO MNPAKTUYECKU IOJE3HOE.
Pazymeercs, ¢ MOMOUIBIO CO3IaHHOTO CAMHMH HHTepdeiica MOXHO
ObL10 OBbI cAeNaTh UTPy O0JIEe IETAHTHOU U «OTILITU()OBAHHOW.

2.B Macmrabupyemom OkHe co3mgaTh HHTepdeiic, comeprkamem
OOJIBIIMHCTBO JJIEMEHTOB NAJMUTPBI, C MEIbI0 adalNTHPOBaTh €ro K
nporpamme MyTriangle (cm. mpumep Ne3 JlaGopaTopHoii paGoTel Ne3,
4acTh 1).

3.
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) MyTrianglel 1 =] 73
m MynbTumMeaWa N
bmp
ipg

MapameTpbl TREY MONBHMKS

CTOpOHa &

Ha b

MpaeuneHbI aaa -

Waasa Whbhasa Mcasa

3apaTe TPEYroNEHUK

Mnowaae 1 y Mol

Mnowzage 5

Yron A arcsin(315)

JronB arcsin(415)
¥ronC 90

Pucynok 19 — Co3nanne untepdeiica, cogepkariero
OOJIBIIMHCTBO 3JICMEHTOB ITAJIUTPHI

HyneBbIM 1m1arom 3nech siBisieTcs nmpocmotp darita MyTriangle.m
Y 3apucoBKa Ha Oymare sckuza oynymero GUI-okHa.

OKHO MMEET YeThIpe OOJIBIINX KOMIIOHEHTA: OCH, TaHeIh BHIOOpa
nmapaMeTpoB TPEYrojbHHKA (BHYTPM HEE HE IIOMECTHBINASCS CHH3Y
noamanens  «llnomaar  w  yrae»),  maHenb — «Menuasbl/
buccektpucel/Bricots» u manens «llapamerpsl rpaduka». Crenapuii
TaKoOB.

[Tonmp30oBaTeny 3aJaeT UIMHBI CTOPOH TPEYTOJbHUKA, NPUYEM
TPETBIO OH MOXET 33/1aTh YE€PE3 MOJOCY NPOKPYTKU. [[ONTOTHUTENBHO B
pa3BEPTHIBAIOLIEMCSI MEHIO OH MOKET BBIOPATh TUIT TPEYTOJbHUKA, €CITU
HE XOY€T BBOJAUTH JHIIHUX CTOPOH (HAIpPHUMEpP, €CIU TPEYTOJbHUK
NPSMOYTOJIBHBIN). TpU «TajlouKW» NaHbl, €CIU OH 3aXO0YET MOMEHSThH
MOPSAOK CIEOBAHUSL CTOPOH. «YTOIUICHHAas» KHOIKA C HAJIIHCHIO
«abC» wmrpaet poyib 4eTBEPTON TANIOYKH Ha CIy4ail, €Cid TPEYTOJbHUK
3aJ1a€TCA 4Yepe3 JBE CTOPOHBI M yroa Mexay HuMmH. llocne atoro
Ha)XUMAaEeTCs KHOMKAa «3aJaThb TPEYroJbHUK», OH pElaercs, u
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MOJIYITYCThIE OOKCHI HUYKE 3aIOJIHSIOTCS 3HAYCHHSIMHU YTJIOB, TUIOIIAIH,
MenuaH u T.1. [Ipu 3TOoM Takke caMm TPEyTrOJbHUK PUCYETCS Ha OCSX.
3areM MOJB30BaTENb MOXET MEepelTH K OoJee CIOXKHBIM 3ajadam,
CBSI3aHHBIM C pacyeToOM IUIOMIAJCH MPH Pa3HBIX JIJIWHAX CTOPOH — ATO
MOCJICHsSL TaHeNb. 37eChb OH BBIOMpaeT: KakoW TUN Tpaduka emy
HY>X€H, HY>KHO JIU OTOOpakaTh JMHUU CETKH M BHEIIHUMA OOKC, CIIOCOO
3aJlaHus TpenesioB H3MeHeHus. PasymMmeercs, Bce 3aBepllacT KHOTKA
«ITocTpoutsy.

OTMeTHUM HEKOTOpble 0coOeHHOCTH. JlJIs MacmTabupyemMocTH
okHa BeIOpaTh GUI-0ptions croiictBo Resize behaviour kak Propotional
710 ero coxpaHeHus sl yCTaHOBKM pa3MEpPOB OKHAa HYXXHO B €rO
(figure) MucnekTope cBoiicTB 3amath: Units=pixels, Position=[100, 100,
800, 600]. s 3amanus MO3MIME POPUP-MeHio w/wmm Listbox mykHO B
MHcnexkTope HaliTH CBOMCTBO String M INENKHYTH IO IMHUKTOIpaMme =
Bce nanenu, kpome manenu «Tum», uMmeroT tun Panel; ykasannas ke
naHesb uMeeT T buttongroup. st co3manust MEHIO OKHA HE0OX0IMMO
ucnonauTh MyHKT MeHt0 GUIDE Tools->Menu Editor. ITyHkTBI MeHIO
«Coxpanute->bmp» u «CoxpaHuTh->]pg» JTOOABJICHBI C TEM, YTOOBI
MOJIP30BaTE]Ib MOT COXPaHATh KapTUHKY, H300paXKEHHYIO Ha OCSX.
3aMeTuM, 9YTO MOKHO OBLJIO TIOCTYIHTH 00JIee MPOCTO, BBIBEIS OOBIYHOE
MmeHio okHa figure (mpocraBuB B VHCIEKTOpe €ro CBOWCTB
Menubar=figure), Ho THOYe cocTaBHTh cBOe MeHI0. UTo Kacaercs
co3maHusa TnaHened wuHCTpymeHToB, TocpeactBamu GUIDE  sto
HEBO3MOXXHO, OJHAKO, B PEXUME KOMAHAHOM CTPOKH MOXHO
UCII0JIb30BaTh KoMaH 1y Uitoolbar.

Yro KacaeTcsi 3apHCOBKH «IapajHOTO TPEYTOJIbHHUKA», TO 3/1eCh
NpPUIIOCH MPOrpaMMHpoBaTh. Mbl  BBIOpaJiM  HECKOJBKO Ooiiee
CIIOKHBIH IyTh, TNpeHeOperas COBETOM IHMCaTh KOJ B (DYHKIHIO
OpeningFcn okra. Bmecto 3toro, He Hainas (pynkmuu CreateFcn ms
oceil axesl B crenepupoBanHoM kojxe MyTrianglel.m, Hy>xHO co3maTh
€¢ CICIYIOMHUM YHHUBEPCAIBHBIM CIIOCOOOM — HYXXHO BBIJICIHUTH B
GUIDE ocu, B xoHTeKCTHOM MeHI0 BbIOpath View->CreateFcn; mpu
ATOM BO-TIEPBBIX, B M-aiiil 1onmuchIBaeTCsl KYCOK KOJia, U BO-BTOPBIX,
CBI3b C OTHM (parMeHTOM 3ajmaercs sBHO BHyTpH fig-daiina
(mocmotpute B HMHcmektope cBoiicB mias axesl mome CreateFcn).
Ocranock TOJBKO JUIsi BEPHOCTH COXPAHUTH 00a (paiiina — 3T0 Jenaercs
CTaHJApPTHBIM CIIOCOOOM.
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B credepupoBaHHbId (PparMeHT KojJa HEOOXOJIUMO JIONHUCATh
HECKOJIbKO CTPOK, MpUYeM OOpaTUTE BHHUMaHUE Ha MOCJIEAHION
cTpouky. Ee mpucyTrcTBHE BBI3BaHO TeM, uTo cTpykTypa handles
3aMoJIHACTCS YKa3aTelsIMH TOJBKO IOcje McrosHeHus: Bcex CreateFcn
OT JIOYEPHUX OOBEKTOB OKHA.

function axesl CreateFcn (hObject, eventdata,
handles)

x=[1 3 5 1];y=[1 4 2 1];plot(x,y);

axis ([0 6 0 6]);axis manual;grid on;
handles.axesl=hObject;guidata(gcf, handles);

3anmoaHUM cpa3y ¥ KOA-00pabOoTYHMK MyHKTa MEHIO «COXpaHHUTh.
Jliist mpriMepa pacCMOTPHM coxpaHeHre bmp-daiina (a1 mpocToThl OH
coxpaHsieTcs ¢ MeHeM Photo B TeKyIMid KaTayor, JErk0 MOYKHO OBLIO
OBbI clienaTh COXpaHCHUE ru0Ye — ¢ MOMOIIBIO TUATOTOBBIX OKOH). MTaK,
YUTACTCS yKa3aTeIb Ha OCH, BBIYUCIISACTCS aOCOJIFOTHAS IO3MIIMSA OCCH
axesl, u3-3a ocobenHocredi ¢ykHnuu getframe wam HeoOxomaMMO
HEMHOTO PACHIUPHTh HMPSAMOYTOJIbHYI0 00J1acTh, YTOOBI B «CHHUMOK)»
YMECTHJIUCh IIKAJIBI OCEH, MMOATOMY HEMHOrO H3MEHSEeM BEKTOp rect.
Jlamee cBsizka TpexX (DYHKIMHA: CHATHS CHHMKa B mepeMeHHyio photo,
3aTeM e¢ IepeKOAMpPOBKa (C pacllelieHHneM) B IMUKCEIbHBIH 00pa3 u
coxpanenue nociaeaaero B ¢gaiin. Hamucanue Callback-a mrst moamyskra
JPpg oueBHTHO.

function bmp Callback (hObject, eventdata,
handles)
h=handles.axesl;rect=get (h, 'Position') ;rectl=get
(h, 'OuterPosition');

rect=[rectl(l)-rect(l) rectl(2)-rect(2) rectl (3)
rectl(4)];
photo=getframe (h, rect); [photo,cmp]=frameZ2im (phot
o) ;

imwrite (photo, "'photo.bmp', "bmp') ;beep;

4. Peanu3oBaTh «peIICHUE TPEYTOJbHHUKA» U 0OJiee CII0XKHBIC
¢yakuun B GUI-iporpamme
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[Tomumo  fig-daiina Oymem wucmonw3oBath Tpu M-daiina:
MyTrianglel.m (oH yXe creHepupoBaH M SBJISCTCS YIPABJISIOIIAM),
MyTriangleOexec.m (xommst MyTriangle.m, pemaromas eIUHAYHBINA
tpeyroabHuk) u MyTrianglelexec.m (3mech mpoOBOASTCS BCE JACHCTBUS
0 TIOCTPOCHHUIO TpaduKOB, BKJIIOYAs, HAMPUMEpP, MapaMETPUUICCKUE
pacueThl KpUBBIX). YIpaBIstomui ¢aitsn, pazymeercs, OyJIeT CoaepkKaTh
NPUKJIaJHBIC JTAHHBIC, HO HE CIIEyeT «BTACKMBATh» B HHX KaKHE-TO
MHOTOMEpHBIC MAaCCHUBBI, HYXHBIE IS TOCTPOCHHsSI TpaduKOB —
J0CTaTOYHO IPOCTO IepefaTh IPH BHI30BE HCIIOIHACMBIX (aiiioB
yKa3arelb Ha T¢ OCH, B IIpejiejaX KOTOPBIX M OyAyT CTPOUTHCS KPUBHIC.

HaydnemM ¢ wW3HaAYanbHOW YCTAHOBKHM JIA@HHBIX TPUJIOKEHUS.
Jlo6aBum B pyukimio MyTrianglel OpeningFcn GUI-daiina 60k:

%3amaHre IOaHHBX [IPUJIOXEHUS
mt=struct ('Square', 6, 'Sides', [3 4 5], "Angles', [0
0 9071, ...

'Medians', [1 1 1], 'Bisectors',[2 2 2],
'"Heights', [3 3 31);
setappdata (hObject, '"MTriangle',mt) ;

OOpatuMcsi K TaHeNd 3aJaHusl TPEYrojbHHKA | 3alMIIeM
oOpaboTunkm TeKCTOBBIX OOkcoB uepe3 View->Callbacks (mockomnpky
OOKCBI HAXOMATCS Ha MAaHENH, TO, K COXAJICHHUIO, (QYHKIIUM BBI30BA JIJIS
HHUX He ObUTH CTCHEPUPOBAHBI paHee, HO, TEM HE MEHee, KaK He TPYIHO
yOeaUThCS, yKa3aTeld Ha KaXIblii OOKC MPHUCYTCTBYIOT B CTPYKTYpE
hahdles). Hampumep, mist 60kca, COOTBETCTBYIOIIETO CTOpOHE D:

function edit2 Callback (hObject, eventdata,
handles)

mt=getappdata (handles.output, '"MTriangle'");
mt.Sides (2)=str2double (get (hObject, 'String'));
setappdata (handles.output, '"MTriangle',mt) ;

Yro KacaeTcs CTOPOHBI C, TO BHAYalie 3amuiieM o0paboTYuK s
TIOJIOCHI TTPOKPYTKH:
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function sliderl Callback (hObject, eventdata,
handles)
mt=getappdata (handles.output, '"MTriangle');
pos=get (hObject, 'Value'); flag=get (handles.toggle
buttonl, 'Value');
1f (flag)
posl=abs (mt.Sides (1) -
mt.Sides (2) ) ;pos2=mt.Sides (1) +mt.Sides (2);
pos=posl+pos* (pos2-posl) ;mt.Sides (3)=pos;
else
pos=180*pos;mt.Angles (3)=pos;
end;
set (handles.edit3, 'String',num2str (pos)) ;
setappdata (handles.output, 'MTriangle',mt);

[lepBasi BeTKa yCJIOBHOTO OIE€paTopa COOTBETCTBYET HEHAXKATOU
KHOIIKE «abC» (Bo3BpalaeMoe ¢k 3HaUCHHUE PaBHO 1) U CUTyaIluu BBO/A
TpeX CTOpoH. OTMETHM, YTO MBI HE CTaIM NPUHYIUTEIHHO H3MEHSTH
IUTs caijiepa ero npeielibHble 3HaueHus (oHu paBHbl O u 1).

O6paboTUYuK 7151 TPETHEro OOKCa BHITIISIUT TaK:

function edit3 Callback (hObject, eventdata,
handles)
mt=getappdata (handles.output, '"MTriangle'");
pos=str2double (get (hObject, 'String')),; flag=get (h
andles.togglebuttonl, 'Value');
if (flag)
mt.Sides (3)=pos;
posl=abs (mt.Sides (1) -
mt.Sides (2) ) ;pos2=mt.Sides (1) +mt.Sides (2);
pos= (pos-posl)/ (pos2-posl);
else
mt .Angles (3) =pos;pos=pos/180;
end;
set (handles.sliderl, 'Value',pos);
setappdata (handles.output, '"MTriangle',mt) ;
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Hanumem 00paboTuuk Jisi  KHONKU-TpUrrepa (HavyajabHOE
3HAYCHWE YCTAaHOBMM Kak 1). OOpatum BHuMMaHue, uto mojie Value
OOHOBJISIETCSI aBTOMAaTUYECKU, U MBI JIMIIb CMEHSIEM HAJAMNUCh U I[BET
KHOTIKH:

function togglebuttonl Callback (hObject,
eventdata, handles)
g=get (hObject, '"Value');
if (~q)

set (hObject, 'String', "abC");

set (hObject, 'BackgroundColor', [1 1 0.5]);
else

set (hObject, 'String', "abc');

set (hObject, "BackgroundColor', [0.5 1 0.571);
end;

Hamumem ¢parmeHT oO0paboTyMKa BCIUIBIBAIOIIETO MEHIO (C
YUETOM IIOKa3aHMH «rajo4yeKk» - 3]IeCh €CTh HEKas H30BITOYHOCTB).
BriOpaHHbIil TUI TPEYroJbHUKA BIWAET Ha MOKa3aHHUsS MOJed OOKCOB
CTOPOH a,b,C, HO eIlle He Ha caMU JIaHHBIC TPUIIOKCHHUSI.

function popupmenul Callback (hObject, eventdata,
handles)
pos=get (hObject, 'Value') ;mt=getappdata (handles.o
utput, 'MTriangle');
flags=[get (handles.checkboxl, 'Value')
get (handles.checkbox2, "Value')
get (handles.checkbox3, '"Value') ],
switch (pos)
case 1
side=1;for i=1:3, 1f flags (i)
side=mt.Sides (1); end; end;

set (handles.editl, 'String',num2str (side)) ;
set (handles.edit2, 'String',num2str (side)) ;

set (handles.edit3, 'String',num2str (side)) ;
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case 4
side=(mt.Sides (1) "24+mt.Sides (2)"2)"0.5;

set (handles.edit3, 'String',num2str (side));
otherwise ;
end

Tenepsr mnepeiimeMm kK 00paOOTKE KHOMKHU 3amycka. MmMeroruecs
JAaHHbIE, €CJM TMOJi1 MEHSJIUCh, JOJDKHBI COCTaBUTh  JIAHHBIE
npwiokeHus. CTpykrypy gaHHbeix MTriangle Hammexxur Takke
J03aMOJHUTh BBI30BOM YK€ PACUETHBIX MPOLEAYpP. 3aTEM PE3YJIbTAThI
cieayer oToOpa3uTh B Ookcax maHenn «MeawaHbl/...» W IOCTPOHUTH
TPEYTroJIbHUK.

function pushbuttonl Callback (hObject,
eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)
% eventdata reserved - to be defined in a
future version of MATLAB

% handles structure with handles and user

data (see GUIDATA)
TdUKCcalMsa BXOIHBIX JIJAHHEBIX
mt=getappdata (handles.output, '"MTriangle');
ra=strZ2num(get (handles.editl, 'String') ) ;mt.Sides
(1)=ra;
rb=strZ2num(get (handles.edit2, 'String') ) ;mt.Sides
(2)=rb;
rc=strZ2num(get (handles.edit3, 'String'));
1f (get (handles.togglebuttonl, 'Value'))

mt.Sides (3)=rc;
else

mt .Angles (3) =rc;
end
rflag=get (handles.togglebuttonl, 'String');
sPelmieHre TpeyTrOJibHUKA
[S,aA,bB,cC,Ma,Mb,Mc]=MyTrianglelexec(ra,rb,rc,r
flag, 'med");
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mt.Sides=[aA(l) bB(1l) cC(l)];mt.Angles=[aA(2)
bB(2) cC(2)];
mt .Medians=[Ma Mb Mc];mt.Square=S;
[S,aA,bB,cC,Ma,Mb,Mc]=MyTrianglelexec(ra,rb,rc,r
flag, '"bis');mt.Bisectors=[Ma Mb Mc];
[S,aA,DbB,cC,Ma,Mb,Mc]=MyTrianglelexec(ra,rb,rc,r
flag, "hhh');mt.Heights=[Ma Mb Mc];
setappdata (handles.output, 'MTriangle',mt);
TOOHORBJIEHME IIOJIEN
set (handles.edit3, 'String’',num2str (mt.Sides (3)))
set (handles.edit4, 'String',num2str (mt.Square)) ;h
=0;
for 1i=1:3,
command=['h=handles.edit' int2str (4+1)
";']1,eval (command) ;
set (h, 'String',num2str (mt.Angles (1)))
command=['h=handles.edit' int2str (7+1)
";']1,eval (command) ;
set (h, 'String',num2str (mt.Medians (1)))
command=['h=handles.edit' int2str (10+1)
";'"];eval (command) ;
set (h, 'String',num2str (mt.Bisectors(i)))
command=['h=handles.edit' int2str (13+1)
";']1,eval (command) ;
set (h, 'String',num2str (mt.Heights (1)))
end;
sllocTpoeHMEe TpeyTroJiIbHUMKA
x=zeros (1,4);y=x;x(2)=mt.Sides (1l),;x(3)=x(2) -
mt.Sides (2) *cosd (mt.Angles (3));
v(3)=y(2)+tmt.Sides (2) *sind (mt.Angles (3));
x=x+tabs (mt.Sides (1) -
mt.Sides (2)) *ones (1,4);y=ytones(1,4);
axes (handles.axesl);cla;plot (x,vy, "'g-
") ;p=sum (mt.Sides) /2+1;
set (gca, 'Color',[1 1 0.5]);axis([0 p 0 pl),;grid
on;box on;
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UToOBI KaK-TO COKPATUTh YHUCIO OJHOTUITHBIX BBIBOJIOB B OOKCHI
HIWDKHEW TIaHeNM, MBI BOCHOJb30Baauch (ynkmuer eval. Ilpwu
MIOCTPOCHUHU TPEYroJbHUKA yI0OHO BHAYaJI€ CACIATh TEKYIIIMMU OCSIMHU
ocu axesl (cM. xkomaugy axes). Jjs jaydiiero BHUJa OKHa J00aBUM B
dyukiuo OpeningFcn HavaabHbIC 3HAYCHUS POPUP-MEHIO M «TajJ0uek,
a TaKK€ HA4YaJIbHOI'O 3HAYEHUS B IPYIIE PAAUOKHONIOK « THUID»:

% JoyCcTaHOBKa IIapaMeTpOB

set (handles.popupmenul, 'Value', 6);

set (handles.checkboxl, '"Value', 1) ;

set (handles.radiobuttonl, 'Value', 1) ;
set (handles.uipaneld, 'UserData’',1);

set (handles.listboxl, '"UserData', [0 5]);

~ A~ o~ o~

Pabota ¢ maHeNnssMU KHOMOK HWMEET OCOOCHHOCTH. XOTs
CYIIECTBYIOT YKa3aTeNM Ha KXY PAIUOKHOIKY OTJEIBHO, PABHO KaK
W yKa3aTellb Ha TPYIIY B LEJIOM, QYHKIHS 00paOOTYHK COCTABIISICTCS
Ha Tpymny U umeetr Ha3Banue He Callback, a SelectionChangeFcen (3to
Ha3BaHUE MPOSABISCTCS B KOHTEKCTHOM MeHio View HHcmekTopa
CBOWCTB ISl TPYMIbI). B 9acTHOCTH, TaKOW MeEXaHWU3M TapaHTHPYET
CIMHCTBCHHOCTH BhIOpaHHOTO BapuaHTa. [11abnoH GyHKIMM nepenuiieM
U3 TIpuMepa;

function uipaneld4 SelectionChangeFcn (hObject,
eventdata, handles)

% hObject handle to uipaneld4 (see GCBO)

% eventdata reserved - to be defined in a
future version of MATLAB

% handles structure with handles and user
data (see GUIDATA)

switch get (hObject, "Tag') % Get Tag of

selected object
case 'radiobuttonl'
set (handles.uipaneld, 'UserData',1l);
case 'radiobutton2'
set (handles.uipaneld, 'UserData',?2);
case 'radiobutton3'
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set (handles.uipaneld, 'UserData', 3);
case 'radiobutton4d'
set (handles.uipaneld, 'UserData',4);
end

3nech HaM Ba)XXHO COXPAHHUTHh BBHIOOP B KaKOW-TO TMEPEMEHHON;
yIOOHBIM ITyTEM TIPEJCTABISETCS MCIOJIB30BaHUE TAaKOro Crocoba
CoXpaHeHHMs JaHHBIX, Kak 1moje UserData, B Hamem ciyuyae,
npHHaaIexKaIero oobekty buttongroup.

Tenepr HacTazo Bpemsi €O3/aThb BTOPOW HCMOTHSAEMBIA (aiin
MyTriangle.m. JloctaTouHo OyaeT BBI3BIBATH €TI0 C 4-Ms HapaMeTpaMu:
hax — yka3arenp Ha ocu (handles.axesl), mt — Homep nporeaypsl, Sides
— BEKTOp-CTpPOKAa CO CTOpPOHaMH TpeyroyibHuka, limits — BekTop
IPEJICJIOB M3MCHEHMs (ero TpaKTOBKa 3aBHCHT OT (yHKmuH). Terno
daitma, pazymeercs, cOmepkUT 4 BIOXCHHBIX (YHKIIUH, BBI3BIBAEMBIX
U3 IJIaBHOM 4yepe3 orepaTop Switch.

function mt=MyTrianglelexec
(hax,mt,sides,limits)
function MT1=MTI1 ()
MT1=0;
end
function MT2=MT2 ()
MT2=0;
end
function MT3=MT3 ()
MT3=0;
end
function MT4=MT4 ()
MT4=0;
end

switch mt

case 1
MT1 ()

case 2
MT2 ()

case 3
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MT3 ()
case 4
end
mt=0;
end

HexoTopbiM BUOM3MEHEHHEM pElIeHHOT0 paHee mpumepa Ne5-10
PaGotet Ne2 (dacth 2) J€rko HaAMOJIHUTH Tella TPEX BIIOKEHHBIX
byakuuii. ODPEKTUBHBIM OKa3bIBA€TCA HE I[UKIWYECKUH BBI30OB
MyTriangleOexec.m, a BekTOpHBIi BBI30B (haiiiaa geroncore.m.

Ilepen omeparopoM SWItCh Hy)XHO pacHOOKHTH JBE KOMAaH/IbI,
CTUpAIOIMe C OCeil MpekHue rpadUKud W YCTAaHABIMBAIONIME OCH Ha
GUIl-okne Tekymumu: axes (hax) ;cla reset;

function MT1=MT1 ()
hold on;
a=linspace(limits(l),limits(2),21);c=sides(3);
b=min ([abs(c-1limits (1)) abs(c-limits(2))])
b=linspace (b,ct+limits (2),8) ;MyColor=["y" '
'C' 'r' 'g' 'b' lwl lkl];
Hlines=zeros (1, 8);
for J=1:8,
Hline=plot (a,geroncore(a,b(J),c));
Hlines (j)=Hline;
Lname=strcat (num2str(j),': b=
",num2str(b(j)));

’
m'

set (Hlines(3), 'Color',MyColor(j), 'DisplayName',
Lname) ;

end;
legend ('show') ;xlabel ('a'");ylabel('S(a) ') ;axis
on;axis tight;hold off;

MT1=0;

end

function MT2=MT2 ()
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a=linspace(limits(l),limits (2),21) ;b=linspace(li
mits(3),limits(4),21);

[X,Y]=meshgrid(a,b) ;contourf (X,Y,geroncore(X,Y,s
ides (3)));colorbar;
Sname=strcat ('S(a,b) at c=

', num2str (sides(3))),;title (Sname) ;
xlabel('a');ylabel ('b') ;axis on;axis tight;
MT2=0;
end

function MT3=MT3 ()

a=linspace(limits(1l),limits(2),21) ;b=linspace(l1i
mits(3),limits (4),21);

[X,Y]=meshgrid(a,b);surf (X,Y,geroncore (X,Y,sides
(3)));colorbar;

Sname=strcat ('S(a,b) at c=
',num2str (sides(3)));title (Sname) ;

xlabel('a');ylabel ('b');zlabel('S(a,b) ") ;axis
on;axis tight;

MT3=0;

end

function MT4=MT4 ()

a=linspace(limits(l),limits(2),101) ;b=1linspace (1l
imits(3),1limits (4),101);

c=linspace(limits(5),1limits(6),101); [X,Y]=meshgr
id(a,b);
S=geroncore (a (50) ,b (50),c(50));MM=[];

Hsur=surf (X,Y,S*ones (101), "LineStyle', "'none') ;co
lorbar; colormap jet;

axis manual;axis([a(l) a(101l) b(l) b(101) O
2*S+2]);title(" "),
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xlabel('a');ylabel('b');zlabel('S(a,b)");grid
on;box on;

rect=get (hax, '"Position') ;rectl=get (hax, 'OuterPos
ition');
rect=[rectl (1)-rect(l) rectl (2)-rect (2)
rectl (3) rectl(4)];
for t=c,
[S,rectl]=sprintf ('Bpema C= %2.3f
cex',t);title(S);
set (Hsur, '"ZData',geroncore (X, Y, t));
drawnow;
MM=[MM, getframe (hax, rect) ];
end;
movieZavi (MM, 'mtd.avi', 'fps',2);
MT4=0;
end

Bepnemcss k GUI-gaitny, Tounee, k 00pabOTYMKY CIIHCKa Ha
nanemn «[lapameTpsr rpaduka». CoaepKaTeIbHYI0 YacTh MBI MOYKEM
anbo ocraButh i Callback-a kHOmkM mycka, nuOO YacTUYHO
00paboTaTh TaHHBIC 37I€Ch XKe, UCMOJb3ys BHOBL UserData nis crucka.
BriOupas Bropoe, Oysiem uMeTh 1iig o0padoTyuKa:

function listboxl Callback (hObject, eventdata,
handles)
flag=get (hObject, 'Value') ;mt=getappdata (handles.
output, '"MTriangle'");
switch flag
case 1
a=mt.Sides (l);a=[a/2
2*a]l;b=mt.Sides (2);b=[b/2 2*b];
c=mt.Sides (3);c=[c/2 2*c];
case 2
a=[0 5]1;b=[0 5];c=[0 5];
case 3
a=[0 1]1;b=[0 1];c=[0 1];
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end;
flag=get (handles.uipaneld4, 'UserData');
switch flag
case 1
set (hObject, 'UserData',a);
case 2
set (hObject, 'UserData', [a b)),
case 3
set (hObject, '"UserData', [a b]);
case 4
set (hObject, 'UserData', [a b c])
end;

Tenepp ¢ 00paOOTYMKOM KHOKHM MYyCKa CTajo MpOIIE. 3aMETHUM,
OJIHaKO, 4TO 3TO caenano pabory GUI-unrepdeiica MeHee KOppeKTHOM
— BEIb Mbl CTQJld 3aBUCUMBIMU OT TMOpPSAJKA Ha)KaTUs HA TPYIIILY
NEPEKIIIOYATENIEd U CIHUCOK. bosiee mpaBUIIbHBIN MYTh COCTOUT B TOM,
4YTOOBI OMPOC BCEX MapaMeTpoB (MEPEKIIoYATENeH, «rajiouexk» Hu Ip.)
OCYILIECTBIIICS Obl 00pa0OTUMKOM KHOIKH ITyCKa.

function pushbutton2Z Callback (hObject,
eventdata, handles)

mt=getappdata (handles.output, '"MTriangle'");
hax=handles.axesl;mt =get (handles.uipanel4, 'User
Data') ;

sides=mt.Sides;limits=get (handles.listboxl, 'User
Data') ;
mt=MyTrianglelexec (hax,mt ,sides,limits);

Ocranoch  TOJIBKO  JOoMMCaTh  MNPOCTEHBKUH  00pabOTUYMK
mpoBepovYHOTO OoKca «CeTka» U OCTaBUTh PEMApKY MOJIb30BATEINIO:
function checkbox4 Callback (hObject, eventdata,
handles)
grid;
function figurel DeleteFcn (hObject, eventdata,
handles)
disp ('[IpMATHEIX CHOBUIEHUM')
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3aaxanue:

1. PaccMoTpeTh  CTaHIApTHBIE  THUIBl  OKOH,  BKJIIOYas
auaiioroBele. ApantupoBath okHO (quidetemplatel.fig B karamore
toolbox\matlab\uitools\guitemplates) monx  kakyr-1ub0  TPOCTYIO
porpammy.

2. Cosznate GUI-okHO, 0Onanaroiiee maHelbl0 MHCTPYMEHTOB,
MEHIO C TpeMsI YPOBHSIMU BJIOKEHHOCTH, KOTOPOE BO3MOXHO OBLIO OBl
MacImTabupoBaTh (BKJIIOYas IMPOMOPIIMOHAIBHOE YBEIUYEHHUE OCEH H
mpudToB). Ha ma"enb MHCTPYMEHTOB BBIHECTH MO KpalHEW mepe Tpu
nuKTOorpaMMmel. [IpeaycMoTpeTs HeOO0IbIIIOM JTOTOTHIT HA OKHE

Vrkazanue: Boamoxxnoctu GUIDE 3nech orpanuuensl, B PyHKIINHU
OpeningFcn  MOXHO  NIPEeayCMOTPETh  KOMAaHJbl  IOCTAHOBKH
JOTIOJIHUTEIBHBIX JIEMEHTOB B OKHO.

3. PeamuzoBath Ha 0aze Ilpumepa urpy «O, CHaCTIUBUMK» C
cooctBeHHbIM GUI-unTepdeiicom.
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JlonoTHUTE/IbHBIE TPUMEPBI

ManI/I‘IHbIe KOMIIVICKCHO3HAQYHbI€ BBIYMUCJICHUA

Co3maem  cilyyailHy!0  KOMIUIEKCHO3HAUYHYI0  MATpULly W
BBIYHUCIISIEM HECKOJIbKO 3HaUeHu QpyHkiuu beccens.

>> x=rand (5,5)+(0+11i) *rand (5, 5)

X:
0.6649 + 0.60201 0.6739 + 0.42221
0.5485 + 0.85801 0.7009 + 0.49831 0.6343 +
0.89831
0.3654 + 0.25361 0.9994 + 0.96141

0.2018 + 0.33581 0.9623 + 0.43441 0.8030 +
0.75461

0.1400 + 0.87351 0.9616 + 0.07211
0.5973 + 0.68021 0.7505 + 0.56251 0.0839 +
0.79111

0.5668 + 0.51341 0.0589 + 0.55341

0.0493 + 0.05341 0.7400 + 0.6l661 0.9455 +
0.81501

0.8230 + 0.73271 0.3603 + 0.29201
0.5711 + 0.35671 0.4319 + 0.11331 0.9159 +
0.67001

>> bessel (0.6, x)
ans =

0.6513 + 0.21291 0.5987 + 0.15001
0.7188 + 0.35441 0.6288 + 0.16741 0.7707 +
0.32591

0.4243 + 0.14771 0.8920 + 0.14391
0.3871 + 0.22051 0.6758 + 0.08001 0.7521 +
0.20241

0.5298 + 0.55711 0.6231 + 0.01371
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O

.6576 + 0.26581 0.6641 + 0.17111
.53601

0.5860 + 0.21421 0.3515
0.1348 + 0.07271 0.6799 + 0.19041

O

0.15031

0.7475 + 0.18841 0.4303
0.5443 + 0.1510z1 0.4387 + 0.06121
0.13741

0.4623 +

+ 0.41571
0.8091 +

+ 0.16971
0.7420 +

Hemnoro mensiem ee MHUHODP IMO2JICMCHTHBIM YMHOKXCHHUCM

>> X(2:3,2:3)=[1
4]1;x%(2:3,2:3)=x(2:3,2:3) .*x(2:3,2:3)

x =

0.6649 + 0.60201 0.6739
0.5485 + 0.85801 0.7009 + 0.49831
0.89831

0.3654 + 0.25361
4.0000 0.9623 + 0.43441
0.75461

0.1400 + 0.87351
16.0000 0.7505 + 0.56251
0.79111

0.5668 + 0.51341 0.0589
0.0493 + 0.0534z1 0.7400 + 0.61661
0.81501

0.8230 + 0.73271 0.3603

0.5711 + 0.35671 0.4319 + 0.11331
.67001

O

+ 0.42221
0.6343 +

1.0000
0.8030 +

9.0000
0.0839 +

+ 0.55341
0.9455 +

+ 0.29201
0.9159 +
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Pemenus
JlabopaTopnasi padora Ne2, m.1.

3.

% KHuIa pacnoJjioxeHa B TekyleM KaTajore 21.x1s

$IJI18 KOPPEKTHOT'O BallaHus CCHUJIOK
Excel (2003) cTWMIBE CCBUJIOK

IPOBEPUTL B

sYbpaTe Odaar Excel->CepBuc->llapamMeTpr—>00mue—

>CTmiis cceioxk RICI
>> W=xlsread('21l.x1ls', 1, 'Al:I5")

W =
1 1 2 NaN 1
0 1
3 5 5 NaN 1
3 4
-1 2 -2 NaN 2
1 11
0 3 1 NaN NaN
NaN NaN
1 4 -11 NaN NaN
NaN NaN

>> B=W(:,1:3),A=W(1:3,5:9)

B =
1 1 2

3 5 5

-1 2 -2

0 3 1

1 4 -11

NaN

NaN

NaN

NaN



1 3 -1 0 1

1 -5 2 3 4

2 5 -2 1 11
4.

>> A(2,3)=x*A(2,3)-1, B(3,1)=sin(y)*B(3,1)+1

5.
>> A.*B'
ans =
1.0000 9.0000 -0.3530 0
1.0000
1.0000 -25.0000 -5.4000 9.0000
16.0000
4.0000 25.0000 4.0000 1.0000 -
121.0000
6.
>> v=1linspace(l,1,2);C=diag([v

1])+diag(x*v,1)+diag(y*v,-1),

C =
1.0000 -0.8500 0
9.7856 1.0000 -0.8500
0 9.7856 1.0000
>> A*B+C
ans =
11.6470 17.1500 8.0000

-1.1676 -3.4000 -=59.4500
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27.2939 79.7856 -86.0000

1.
>>  dlmwrite('myfile.txt', ans, 'delimiter',
'"\t', 'precision', 6)
8.

>> trace (inv (ans))
ans =

0.1305

JlabopaTopHnas pa6ota Ne2, n.2.

1.

% Baru dncieHHble pe3ysbTaThl B JA0OPATOPHOM paboTe MOTYT
OTJINYATHCS

% BBHUAY CIYYallHOCTH 3HAQYEHUM HSJIEMEHTOB MatTpuil. Jlis
CaMONPOBEPKU MOKHO

% NpPUHYIUTENBHO BBECTH UMEHHO JTAHHBIE MaTpulbl A u B

>> A=rand (3)+i*rand(3), B=expm (A) ,
z=B\ones (3,1)
A:
0.9501 + 0.44471 0.48060 + 0.92181
0.4565 + 0.40571
0.2311 + 0.61541 0.8913 + 0.73821i
0.0185 + 0.93551
0.6068 + 0.79191 0.7621 + 0.17631

0.8214 + 0.9169i
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0.7557 + 1.39421 -1.0258 + 2.5609i -
1.2289 + 0.88121
-1.7591 + 1.01761 0.0147 + 1.67521 -
2.2026 + 0.96891
-1.0854 + 2.38691 -0.8267 + 1.93901 -

0.1626 + 2.10861

-0.0997 - 0.13041
0.0039 - 0.31941
-0.0813 + 0.02321

o

s Tex xe pesyJbTaTOB MOXHO OBJIO OB IOCTUUBL
yepes3 kKOMaHny dlag uiam naxe Oe3 Hee

>>
C=cat(l,cat(2,A*B,B),cat(2,A,A.*B));Dl=real (C);D
2=1mag (C)
D1 =
-3.1588 -4.8146 -4.4527 0.7557 -
1.0258 -1.2289
-5.2554 -4.8658 -5.4803 -1.7591
0.0147 -2.2026
-5.2456 -5.3915 -5.3599 -1.0854 -
0.8267 -0.1626
0.9501 0.4860 0.4565 0.0980 -
2.8592 -0.9185
0.2311 0.8913 0.0185 -1.0329 -
1.2235 -0.9472
0.6068 0.7621 0.8214 -2.5489 =

0.9718 -2.0069



D2

2.5609

1.6752

1.9390

0.2990

1.5040

1.3320

>>
D2) ."2)
ans

o8

[¢]

>>

>>

logspace (0,1.8,10)) ;colorbar;

1.1829
0.8812
-0.5754
0.9689
2.8754
2.1086
0.4447
-0.0963
0.6154
-2.0425
0.7919
1.5829

95

.3544

L1272

.8557

.9218

.7382

.1763

Electr=0Q(x,V)

2 (=0.5))) 7

21.46084

rnpmn HeXBaTKe

[X,Y]=meshgrid(linspace (-2,2,1000));
>> 7Z=[];for k=1l:1length (X),
Zz(k,n)y=Electr(X(1,k),Y(n,1));

4.

-0.3721

-1.4280

1.4947

0.4057

0.9355

0.9169

naMsaTy/MOIWHOCTHU
YMEeHBIIUTL umcjo Touek nmo 100 mmam 500

-0.

0.

.3942

.0176

.3869

.6607

8474

5889

sum (sum ( ( (x-D1) .2+ (y-
Electr (0,0)

IoJoXIarTh,

for n=1:1length(Y),

end ; end

contourf (X,Y, 2,
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Q'Hmlmma-:.rm,ﬂm " NIERIIPUNECK 020 HOMIEHITHIIE

{40

QpauHaTa

-30

-2 -8 -1 0.5 0 0.5 1 1.5 2

ABcumrcca
306Ch HAxXDAMTCH 3apAs

Pucynok 20 — «luuHHIIa-TIa3yHbs» 3JEKTPUUECKOr0 OTEHIala

5.

>> h=4/1000; [U,V] = gradient(Z,h,h);
% JlenmaeM MaTpPULBE pPaspeXeHHBIMM, UYTOOB CTPEeJIKU
He CJIuBAaJIMCh

>> N=20;NN=1000/N;x=[];y=[1;z=[1;u=[1;v=[1;

>> for i=1:N, for J=1:N, m=NN* (1-
1)+1;n=NN*(j-1)+1;..

x(1i,J)=X(m,n);y(i,J)=Y(m,n);z(i,J)=Z2(m,n);u(i
,J)=U(m,n);v(i,J)=V(m,n); end; end

% CrpouMm JuWHUM TpadmMkKk paamu ocCeM IIOJISPHBIX
KOOPIOMHAT

h = polar ([0 2*pi]l, [0 2]); delete(h) ;hold
on;

3 I'padux CKOpoOCTeN 121 KOHTYPHEIN, T.C.
HAOpPAXeHHOCTEV M INOoTeHLMalla (pPMCyHOK 21).

h=quiver(gca,x,vy,z,v,8.0);set (h, 'Color','r");
contour (x,vy, z);legend show;
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180 -

Pucynok 21 - I'paduk ckopocTe, HanpspKEHHOCTEH M OTeHITHaa

6.

o

% CTpomm Jorapudm rnoTeHumuana, a LBEeT
palMoHaJIbHEE U3MEHSATH 10 obpaTHOM BeJIMUMHE
(puCcyHOK 22)

>>surf (X,Y,1ogl0(2),2." (-
1), 'LineStyle', 'none') ;colormap hsv;colorbar

0. 12

.08
10.08

q0.04

q0.02

Pucynok 22 - Jlorapudm noreHiuana
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s OdpopmmMm B BUIOe M-dpamniua.

% ObpaTuTe BHMMaHMe, UYTO OyHKUMA Electr BBOOMTCH
BHYTPM LMKJIIA

% IloTeHLMaJl HOPMUMPYETCHS Ha MMHMMAJIbHOE 3HadeHUue,
M CTPOMUTCHA eTro Jiorapudm

function M=MyCin (a)

tt=0:0.05:2*pi; [x,y]=meshgrid(linspace (-
2,2,501));z=[];MM=[];
a=0.5;I=ones(6,1)*1linspace(l,6,6); J=1"';
Dl=6*rand(6)-3;D2=6*rand (6)-3; D10=D1;D20=D2;
flex1=Q@(t) D10.* (1l+a*cos (I+t*J));

flex2=Q@(t) D20.* (l+a*sin(I+t*J));

Hfig=figure (1) ;Hax=axes () ;Hsur=surf (x,y,ones (len
gth(x)), 'LineStyle', "none'");

axlis manual;axis([-2 2 -2 2 0 ©6]);caxis ([0
6]);,title('"); colorbar; colormap jet;
for t=tt,

Dl=flex1 (t);D2=flex2(t);
Electr=0@(x,y) sum(sum(((x-D1)."2+ (y-
D2) .72) .7 (=-0.5)));
for k=1l:1length (x),
for n=1:1length(y),
z(k,n)=Electr (x(1, k) IY(nI 1))

end ;
end;
z=z-min (min(z))+l;title (strcat ('Bpema:
',num2str(t), ' cex'));

set (Hsur, '"ZData',log(z), 'Chata',log(z))
drawnow;
MM=[MM, getframe (Hfiqg) ];
end;
movieZavi (MM, 'myml.avi', "fps',4);
M=1;
end
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JlabopaTopnasi pabora Ne3, m.1.

1.

function Lab3=Lab31 (A)

rrr=@Q(t) cos (A*t) ."2;

zzz=Q@ (t) l+sgrt (A*rrr(t)).*sin(t);

fi=linspace (0, 2*pi, 201);ro=rrr(fi);Z=zzz (fi);
[X,Y,Z]=pol2cart(fi,ro,Z2);figure(l) ;plot3(X,Y,2)
;grid on;

figure(2);comet3(X,Y,2);Lab3=0;

end

-t L o - m oW B

Pucynok 23 — [Ipumep rpadukos

2.
function res=myfunl (a, s)
1if ((isvector(a)) &(ischar(s)))
switch s (1)
case 'a'

w=sprintf ('CpenHee 3HaueHUe:
sf',mean(a))
case 'p'
w=sprintf ('l[lolmmHOM B TOUKe:
sf',polyval(a,1.1));
case 'g'
w=sprintf ('I'padux') ;plot (a);
otherwise
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w=sprintf ('HeBepHrie maHHbE! ') ;
end;
disp (w) ; res=0;
else display ('HerepHet GopmarT

naHHeIxX ! ') ; res=1;
end;
end
>> t=10*rand (10,1)-6,;myfunl (t, 'pbx"') ;
[TonmHOM B Touke: —-50.535823
3.
sllooroToBBLTE x1ls-dpan, CTOJIOLIE A,B,C —

npeimMeT, uMsd, OlLleHKa

% MaccuB gueek D mMMeeT Ty Xe CTPYKTypy. llankm
He IeJylaThb
function M=myfun2 (flaqg)
global Dbase
global Dip

function R=reading ()

$3anojgHuTe D camu
R=0;

end
D={1};
0OnpenesieHue crnocoba BBOIOaA — PYYHOTO MU U3
Excen-damnna
if (isnumeric(flag))

reading () ;
else

[D1,D2]=x1sread('1234.x1s',1, "A:C") ;D=cat (2,
D2, numZ2cell (D1)),;clear 'D2' 'D1l';
end
$D—-cTosyIOLE ITaHHBIX, MX B MaccuB Ranmcem Dbase
Dbase=cellZ2struct (D, { 'Subject', "Name"', 'Value'}, 2
) ;
$IlaHHBIE M3 MAaCCHBaA SUYeeK B BEeKTOpa
Subject=char (D{:,1}) ;Name=char (D{:,2});
Value=cellZ2mat (D(:,3)); clear('D"');
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[Name, Permut]=sortrows (Name) ;E=Dbase;
for i=1l:1length(E), Dbase(i)=E (Permut(i)); end;
clear 'E';
$Basa IOaHHBEIX [IepecopTUpOBaHa
$Ternepb BHUMCIISEM CpelHee, »OeJlaeM CTPYKTypy Dip
[UnN, NN]=unique (Name, 'rows');
NN=[0;NN] ;dip=struct ('Name', {"xxx"'}, 'Merit', {5})
;Dip=1[1];
for i=1l:size(UnN,1), dip.Name=UnN (i, :);db=0;
for J=(NN(i)+1) :NN(i+1),
db=db+Dbase (j) .Value;
end;
dip.Merit=db/ (NN (i+1)-NN(i)) ;Dip=[Dip;dip];
end;
&YcynoxHag: CTPYKTYypPYy B BEKTOpa, MX — Ha IIeyaTh
DipCell=(struct2cell (Dip)) ',
DipCellName=char (DipCell{:,1});DipCellVal=cellZm
at (DipCell (:,2));
for 1i=1:size (Dip),
disp(strcat('CrymenTr: ',DipCellName (i, :), "
Bamn: ', num2str (DipCellVal(1i)))),
end;
M=0;
end

JlabopaTopHas padora Ne3, m.2.

% Ilepen BeIIOJHEeHMEM pPaBbOTEI COCTaBUTH damni
MyMath.m no wabJjorHy .l IIpumMmepa

1.

% BHeceHO MBMeHeHMUe B ajiTopUTM. MTepaluuu UIYT
TpylnaMy, OPUMMEPHO IO CTO (PUCYHOK 24).
function M1=Ml (x,p, flaqg)
MassOfPoint=0@ (x) 1;
function Region=Region (x)
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1f (sum(x.*x)>1) Region=0; else
Region=MassOfPoint (x); end
end
N=1;NN=100*2" (p) ;eps=p* (1le-06) ;
medl=0;med=1;media=[]; summa=0;
while ((abs (medl-
med) >eps) && (N*sgrt (eps)<1))
for i=1:NN,
ksi=rand (1l,p) ;summa=summa+Region (ksi); end;

media (N) =summa/NN; med=medl;medl=mean (media) ;
summa=0;
$ecny 3axoTMM YBUIETH XOI IIpollecca,
KaXOBIM OeCSaTHM wWar
if (flag&& (~mod (N, 10)))
[ "mpoueccuur: ' numZstr (medl)
! ' num2str (med) ], end;
N=N+1;
end
$BTOPBIM APTyYyMEHTOM MIET NOTPEMHOCTDb
pacueTa
Ml=[medl* ((2*x)."p) 1/sgrt (N*NN) ];
end

case '1'

tic;Z=[];21=[1];

for n=1:K, disp(n),res=M1(1,n,false);
2=[7Z;res(l),res(2)];end;

for n=1:K, disp(n),res=M1(1,n,false);
21=[721;res (1), res(2)],;end;

VolSp=@ (x)
pit(x/2).*(1./gamma (0.5*x+1)) ;

E=72(:,2) '"*ones (K) ;E1=21(:,2) "*ones (K) ;norm(zZ (:,1
)=Z21(:,1)),
x=1:K; figure (1) ;hold on;
plot(x,2(:,1),'"—
r'),errorbar(x,z2(:,1),E,"'-r");
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plot(x,21(:,1), "'~
g');errorbar(x,Z1(:,1),E1l,"'-g");

fplot (VolSp, [1 K], "'-m");

legend ('MonTe-Kapsiol', 'dy', "MouTe-
Kapmno2','dy', 'Teopusa') ;

grid on;legend show;

M=%7; toc,

>> MyMath('1',12)

ans =
0.3075

LT e e et etairistalaietetlfaletulaiete
MoHTe-Kapno
5 dy :
. v . : MoHTe-Kaproz |
O =

: : : : ' : Teopua

Pucynok 24 — I'pynnsl urepauuii

Elapsed time 1is 222.764131 seconds.

ans =
2.0000 0.0408
3.1900 0.0151
4.1597 0.0060
4.9331 0.0025
5.2497 0.0021
5.2142 0.0022
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4.6321 0.0023
4.0785 0.0017
3.3158 0.0012
2.0167 0.00106
1.8250 0.0013
1.3400 0.0009

function M2=M2 (a,b)

w=2*pi/ (b-a) ;

function Fsin=Fsin (x)
Fsin=P5(x) .*sin(w*n*x) ;

end;

function Fcos=Fcos (x)
Fcos=P5 (x) .*cos (w*n*x) ;

end;

for n=0:10,

A(n+l)=quadl (@Fsin,a,b) ;B(n+1l)=quadl (dFcos, a,b);
end;
B(1)=B(1l)/2;M2=abs (A+1i*B) *2/ (b-a);
end

P5=@ (x) polyval([5 0 4 3 2 1],x);
switch

case '2'

roots([5 0 4 3 2 1]),x0=[-1 -0.5 0.5
1]; [x0;P5(x0) ],

cf=abs (fft (P5(linspace (-
1,1,11)) ")) ;tf=M2(-1,1)";

[cft tf],

M=2;

>> MyMath ('2',12)

ans =
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0.4421 + 0.90761
0.4421 0.90761
-0.1798 + 0.58451
-0.1798 - 0.58451

-0.5247
ans =
-1.0000 -0.5000 0.5000 1.0000
-7.0000 0.0938 3.4063 15.0000
ans =
24.2000 2.0000
22.9582 3.1683
21.3636 2.06417
18.1306 2.0586
15.9210 1.6313
14.9136 1.3387
14.9136 1.1311
15.9210 0.9776
18.1306 0.8601
21.3636 0.7673
22.9582 0.6924
% PacxoxneHue JIeBOM 171 npaeom KOJIOHOK
OOyCJIOBJIEHO HEeCOBIIaIeHMEM 4YaCTOTEH
5 T.e. OCODEHHOCTBI  BEHUMCJIEHUMS  OBICTPOTO

dypre-npeobpaz30BaHMA

3.

U, =xz(xy—2a(l+x?)) AU, =2z(y—6a-X)

o\
o\

$TecTorasg QyHKLUS
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function M3=M3(x,YVy, z)
A=K (1,1);h=1le-4;
m3=((x."2).*y) .*z;
function Dz=Dz (x,YVy, zZ)
part=Q@(x,z) A*xX.*(z.72);
partZ=cat (4,part (x, z-
h),part (x,z),part (x,z+h));
% MaTpuua no 4-mMy M3MEPEeHUI, Belb
X,Y,Z — MOTYT OBTH TPEXMEPHLEMU
% I'pammeHT 1O NepeMeHHOM OepeTcsd IO
2—-My W3BMEPEHUI
partZ=permute (partz, [1 4 3 21);
Dz=gradient (partZ,h) ;Dz=permute (Dz, [1
4 3 2]1);

Dz=Dz (:,:,:,2);Dz=reshape (Dz,size (m3));
end
M3=m3-(1+x."2) .*Dz(x,Vy,2);
end

o\
o\

$Pabouasa QyHKLUS
function M4=M4 (x,Vy, Z)
A=K (2,1);B=K(2,2);h=1le-4;
m4=A*P5 (x.*y) terf (x-y+B.*z) ;
function Dz=Dz (x,Vy, Z)
function partO=partO0(x,vy, z)

p=legendre (5,sin (x.*z+A*y) ) ;p=p(l,:,:,:);
partO=reshape (p,size(m4)) ;
end;
part=Q(x,vy,z) z.*part0(x,vy,z);
partZ=cat (4,part (x,y, z-
h),part(x,y,z),part(x,y,z+h));
partZ=permute (partz, [1 4 3 2]);
Dz=gradient (partZ,h) ;Dz=permute (Dz, [1
4 3 21);
Dz=reshape(Dz (:,:,:,2),size(m4d))
end;
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M4=m4-B*Dz (xX,Vy,2Z) ;
end

3

o\

SCrpouM TpadukM OO 3aIaHHOMY YyKa3aTeJwo
OyHKLUMM MM
function M5=M5 (MM, Lim, Name, £1qg)
SHmxe - npouenypa 3I-rpadémxkwm, flg, ecrnu
pexuM TecTa
function
Mygraph3d=Mygraph3d(X,Y, Z,U,aver,sl, flaqg)
1if flag
figure ('Name', [ '3D-rpaduckm:
Name]) ;axis (Lim) ;grid on;box on;

xlabel ('"x");ylabel ('y'");zlabel ('2z");
view (3);light ('Position', [Lim(2)
Lim(4) Lim(6)]);camlight;lighting flat;
else
hold on;
end;
p =
patch (isosurface (X,Y,%2,U,aver) ) ;isonormals (X, Y, Z
rUrp);

set (p, 'FaceColor',sl, 'EdgeColor', "none') ;
Mygraph3d=gca;
end;
sllocTpoeHMEe JIMHUM ypPOBHS Ha 2D
function MygraphZ2d=Mygraph2d (level)
$level - nmbo BagaeM 4YMUCIO JIMHUM,
JIMOO BEKTOP BHAUEHUM YPOBHEN
Hfig=figure ('Name'
YPOBHSA nOJid JlarnjiaccmuaHa ' Name]
axis ([Lim(1l) Lim(2
Lim(6)]) ;hold on;
xlabel ('"x'");ylabel ('z") ;LSpec={"-
r',':b',"'-.g"};

, [ 'CeMencTBO JIMHUM
) ;
) Lim (5)
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sdukcupyeM Yy, CTPOUM JIMHUM YPOBHS
LU (x,const, z)=const
[X, Z]=meshgrid(x,z);
for yy=1:3,
n=1+ceil ((yy-
1) *N/2) ; Ly=squeeze (L(n, :,:))";

[C,Hcg]=contour (gca,X,Z,Ly,level, LSpec{yy});
set (Hcg, 'DisplayName', ['at y='

numZ2str (y(n))], "ShowText', "off'");
if (yy==1)
set (Hcg, "ShowText', 'on'"); end;
end;

grid on;legend show;
Mygraph2d=Hfig;

end;

SPacueTH

N=100;x=linspace (Lim(1l),Lim(2),N+1),;y=linspace (L
im(3),Lim(4),N+1);

z=linspace (Lim(5),Lim(6),N+1); [X,Y,Z]=meshgrid (x
yVrz); U=MM(X,Y,7Z);

L=6*del2 (U, (Lim(2) -Lim (1)) /N, (Lim(4) -
Lim(3)) /N, (Lim(6)-Lim(5)) /N);

Um=mean (mean (mean (U) ) ) ; Lm=mean (mean (mean (L) ) ) ;

s{l}=["'"U(xr)=",num2str (Um) ],;s{2}=["d2U0(r)=",num2s
tr (Lm) ];

sIaHHBEIE ¥ JlaljlaccuaH CcQOpMMPOBAaHEI. Jajee
rpadmka

1if flg

Mygraph3d(X,Y,Z,U0,Um, "red', true) ;title('TecToBEM
npuMep - OYHKUMA M ee JlanjaccuaH') ;
Mygraph3d(X,Y,Z,L,Lm, '"blue', false);
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legend
show; legend (s, 'Location', "NorthEast"');
hold off;
else

Mygraph3d(X,Y,Z,U,Um, "green',true);title ('Paboua
a oyHkuua') ;

legend
show; legend(s{1l}, 'Location', "NorthEast');

Mygraph3d(X,Y, Z,L,Lm, 'magenta',true);title ('Jlann
accmaH pabouem GyHKUMM') ;
legend

show; legend(s{2}, 'Location', "NorthEast");

end;

SIIoCTPOEHE IOBE TOBEPXHOCTU. Tenepb
CTPOMM JIMHUM YPOBHS JialljlacCHaHa

Mygraph2d(3) ;

M5=0;

end

o\
o\

$TecTorasg QyHKLUS
function M3=M3(x,Vy, zZ)
A=K (1,1);h=1e-4;
m3=((x."2).%y) .*z;
function Dz=Dz (x,YVy, Z)
part=Q(x,z) A*x.*(z.72);
partZ=cat (4,part (x, z-
h) ,part (x,z),part(x,z+h));
% Marpuua no 4-mMy M3MEPEHUKO, Belb
X,Y,Z — MOTYT OBITb TpPexXMEPHLEMMU
% T'paomMeHT O INepeMeHHOUM bOepeTcsa IO
2-My M3MEPEHUIO
partZ=permute (partz, [1 4 3 2]);
Dz=gradient (partZZ,h) ;Dz=permute (Dz, [1
4 3 2]);
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Dz=Dz(:,:,:,2);Dz=reshape (Dz,size (m3));
end
M3=m3-(1+x."2) .*Dz(x,Vy,2);
SM3=A*sin(z)-x."3-y."4;
end

o\°
o\°

SPabouasag QyHKLUS
function M4=M4 (x,Vy, zZ)
A=K (2,1);B=K(2,2);h=1le-4;
m4=A*P5 (x.*y) terf (x-y+B.*z) ;
function Dz=Dz (x,Vy, zZ)
function partO=partO(x,vy, z)

p=legendre (5,sin (x.*z+A*y) ) ;p=p(l,:,:,:);
partO=reshape (p,size (m4));
end;
part=Q(x,vy,z) z.*part0(x,vy,z);
partZ=cat (4,part(x,y, z-
h),part(x,y,z),part(x,y,z+h));
partZ=permute (partz, [1 4 3 2]);
Dz=gradient (partz, h) ;Dz=permute (Dz, [1
4 3 2]1);
Dz=reshape(Dz (:, :,:,2),s1ize(m4d));
end;
M4=m4-B*Dz (x,V,Z);
sM4=P5 (x.*Vy) ;
end

3

o\

sCrpouM rpadmkM IO BaZaHHOMY yKaz3aTeJlo
OyHKLUUM MM
function M5=Mb5 (MM, Lim, Name, £19g)
SHuxe - npouenypa 3O0-rpatuxkm, flg, ecrnu
pexmM TecTa
function
Mygraph3d=Mygraph3d(X,Y, Z,U,aver,sl, flaqg)
if flag
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figure('Name', ['3D-rpadbuxmu: '
Name]) ;axis (Lim) ;grid on;box on;

xlabel ('x");ylabel('y'),;zlabel('z");
view(3);light ('Position', [Lim(2)
Lim(4) Lim(6)]);camlight;lighting flat;
else
hold on;
end;
p =
patch (isosurface (X,Y,2,U,aver) ) ;isonormals (X,Y, Z
rUrp);

set (p, 'FaceColor',sl, '"EdgeColor', "none') ;
Mygraph3d=gca;
end;
sllocTpoeHMe JIMHUM ypPOBHS Ha 2D
function MygraphZ2d=Mygraph2d (level)
$level - nmubo BagaeM UYMCIO JIMHUM,
MO0 BEKTOP BHAUEHUM YPOBHEN
Hfig=figure ('Name'
YVPOBHA nOJid JlanjaccuaHa ' Name]
axis ([Lim(1l) Lim¢(2
Lim(6)]) ;hold on;
xlabel ('x');ylabel ('z") ;LSpec={"-
I',':b','—.g'};
sdukcupyeM y, CTPOUM JIMHUM YPOBHS
LU (x,const, z)=const
[X, Z]=meshgrid(x,z);
for yy=1:3,
n=1l+ceil ((yy-
1) *N/2) ; Ly=squeeze (L(n,:,:))";

, [ 'CeMenCcTBO JIMHUMU
) ;
) Lim (5)

[C,Hcg]=contour (gca,X,72,Ly,level,LSpec{yy});
set (Hcg, 'DisplayName', ['at y="
numZ2str(y(n)) ], 'ShowText', 'off");
if (yy==1)
set (Hcg, "ShowText', "on'); end;
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end;
grid on;legend show;
Mygraph2d=Hfig;

end;

sPacueTH

N=100;x=linspace (Lim(l),Lim(2),N+1);y=linspace (L
im(3),Lim(4),N+1);

z=linspace (Lim(5),Lim(6),N+1); [X,Y,Z]=meshgrid (x
yV,2) ;) U=MM(X,Y,Z);

L=6*del2 (U, (Lim(2)-Lim (1)) /N, (Lim(4) -
Lim(3)) /N, (Lim(6) -Lim(5)) /N) ;

Um=mean (mean (mean (U) ) ) ; Lm=mean (mean (mean (L) ) ) ;

s{l}=["'"U(r)=",num2str (Um) ];s{2}=["d2U0(r)=",num2s
tr (Lm) ];

SIaHHBEIE ¥ JlaljlaccuaH CcOOpMMPOBAHEI. Jlajee
rpabuka

1if flg

Mygraph3d (X, Y, Z,U,Um, 'red',true) ,;title('TecToRnN

nprMep - OYyHKUMA M ee JlalljlaccuaH') ;
Mygraph3d(X,Y,Z,L,Lm, 'blue', false);
legend
show; legend (s, 'Location', '"NorthEast"') ;
hold off;
else

Mygraph3d (X, Y, Z,U,Um, "'green', true);title ('Paboua
g OyHKUMA') ;

legend
show;legend(s{1l}, 'Location', "NorthEast");

Mygraph3d(X,Y,Z,L,Lm, 'magenta', true) ;title ('Jlamnma
accuaH pabouem OyHKUMM') ;
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legend
show; legend (s{2}, 'Location', "NorthEast"'") ;
end;
sllocTpoeHE OBe MNOBEPXHOCTU. Tenepsb
CTPOMM JIMHUMM YPOBHS JlalljlacCHaHa
Mygraph2d (3) ;
M5=0;
end

case '3'
tic;v=[1 2 5 10 O

2] ;M5 (@M3,v, "Test', true);
v=[-1 1 0 1 -1

O] ;M5 (@M4,v, "Work', false) ;
M=3; toc,

>> K=[1 -1;0.1 -11];
>> MyMath('3',K);
Elapsed time is 30.782295 seconds.

TecToBEIA NpUMER - Y HELMA 1M 82 NannaccuaH

\\\\ I Lir=5.0975

_ d2U(r)=-3

15 .

054 .

¥ > X

Pucynok 25 — TectoBas QpyHKius
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Pucynok 26 — JIlunuu ypoBHS jJariacuaHa TeCTOBON (DyHKITUU

Fabouan goyHKLMA

U(r=0. 121

024
0.4 g
g6t

084

-1

05 0.5

0.5
0

Pucynok 27 — Pabouas pykus
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NannaccuaH paBouei ooy HELLAA

B oun=1.5212

Pucynok 29 - JIunuu ypoBHs namnsacuana paboueid pyHkuuu
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4,
function Mo6=M6 (MM)
N=101l;scrsz = [1 1 0.8
0.8].*get (0, "ScreenSize');s="";

figure('Name', 'Simulation Plot
Window', "NumberTitle','off', 'Position',scrsz);
%1

subplot(2,2,1);x=linspace(K(3,1)/2,2*K(3,1),N);
[s,error]=sprintf ('U(x,vy0,z0) at
v0=%3.2f, z0=%3.2f"'",K(3,2),K(3,3));
if (func2str (MM)=='MyMath/M3")

[leg,error]=sprintf('a=%3.2f",K(1,1));
else

[leg,error]=sprintf (' (a,b)=(%3.2f,%3.2f)",K(2,1)
IK(ZIZ));
end

U=MM (x,K(3,2),K(3,3));,;plot(x,U, 'r', 'DisplayName'
/leg);
title(s);grid
on;legend('Location', '"NE");legend
show;xlabel ('x");ylabel ('U(x) "),
%2
subplot (2,2,2);y=linspace(K(3,2)/2,2*K(3,2),N) ;|
X,Y]=meshgrid(x,y),;U=MM(X,Y,K(3,3));
[s,error]=sprintf ('U(x,vy,z0) at
z0=%3.2f",K(3,3));
contourf (x,vy,U, 'DisplayName', 1leq) ;
title(s);xlabel('x");ylabel ('y");grid
on;legend('Location', '"NE'");legend show;colorbar;
%3
subplot (2,2,3);z=linspace(K(3,3)/2,2*K(3,3),N); [
X,Y,Z]=meshgrid(x,vy,z),;U=MM(X,Y,Z);
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d=linspace(0.5,2,4);xd=K(3,1)*d;yd=K (3, 2) *d; zd=K
(3,3)*d(2:3);

h =
slice(x,vy,z,U,xd,vyd, zd);set (h, 'FaceColor', "inter
p', 'EdgeColor', "none');

axis tight;title ('OO6beMHBHM TI'paduUk
ceueHum nn4ga U(x,v,2)"');

xlabel ('x");ylabel ('y');zlabel('z");grid
on;colorbar;

%4

PU=[];
if (func2str (MM)=='MyMath/M3")

[s,error]=sprintf('f(x,a)=0U(x,v0,z0)
at yv0=%3.2f, z0=%3.2f"',K(3,2),K(3,3)):

a=K(1,1);y=K(3,2);z=K(3,3);aa=linspace(a/2,2*a,N
) 7

for k=aa,
K(l,1)=k;d=MM(x,vy,z);PU=[PU;d]; end;K(1,1)=a;

[X,Y]=meshgrid(x,aa) ;subplot(2,2,4);surfc(X,Y,PU
, 'LineStyle', "None');

xlabel ('x'");ylabel('a'");zlabel ('U(x,a)");colorba
r;axis tight;axis on;box on;
title(s);
else
[s,error]=sprintf('f(a,b)=0(x0,y0,z0)
at x0=%3.2f, y0=%3.2f,
z0=%3.2f",K(3,1),K(3,2),K(3,3));

a:K(2I l) ;b:K(2I2) ;X:K(3Il) ;y:K(312) ;Z:K(313);

aa=linspace(a/2,2*a,N);bb=linspace(b/2,2*b,N) ;
for m=aa, d=[];K(2,1)=m; for n=bb,

K(2,2)=n;d=[d;MM(x,vy,z)]; end; PU=[PU d]; end;
K(2,1)=a;K((2,2)=b;
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[X,Y]=meshgrid (aa,bb);subplot(2,2,4);surfc(X,Y,P
U, 'LineStyle', "None') ;

xlabel ('a'),;ylabel ('b");zlabel ('U(a,b) ") ;colorba
r;axis tight;axis on;box on;
title(s);
end
M6=0;
end

case '4'
tic;M6 (@M3) ;M6 (@M4) ;M=4; toc,

>> K=[2 0 0;0.2 1 0;-0.5 0.5 1];

>> MyMath('4',K);
Elapsed time 1s 36.239721 seconds.

Uiz, y0,20) at y0=0.50, z0=1.00 Uiy, z0)at z0=1.00

fix,a)=Uix, y0,z0) at y0=0.50, z0=1.00

Pucynok 30 — 3-D rpaduk pyHkuuu
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Uix,y0,z0) at y0=0.50, 20=1.00 Uik, y,z0) at 20=1.00

1.5 T T 1 | S - 1
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o
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Pucynok 31 - 3-D rpaduk pyHkumu
5.
case '5'
N=101;x=linspace(K(2,1),K((2,2),N);U=M3(x,K(3,2),
K(3,3))-0.1*P5(x);
plot (x,U) ;grid on;
STIOBTOPUTEL HECKOJIbLKO pas Npeluiylime IBe

CTPOKM
M=5;

>> K=[2 0 0;-1 2 0;0 0.5 1]
K =

2.0000 0 0
-1.0000 2.0000 0
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0 0.5000 1.0000

>> MyMath ('5',K) ;

>> K(2,1)=-0.1;K(2,2)=0.1;

>> MyMath ('5',K) ;

>> K(2,1)=-0.03;K(2,2)=-0.02;
>> MyMath ('5',K) ;

>> K(2,1)=-0.024;K(2,2)=-0.023;
>> K(2,1)=-0.024;K(2,2)=-0.023;

>> MyMath('5',K);

>> K(2,1)=-0.0238;K(2,2)=-0.0236;

>> MyMath('5',K);
>> x=-0.0238;

yK(3,2),K(
0 4 3 2 1];roots(q),
M=5;

>> K=[2 0 0;-1 2 0;0 0.5 1]

K:
2.0000 0 0
-1.0000 2.0000 0
0 0.5000 1.0000

>> MyMath('5',K);

q =
-0.0000 0.0000 -4.0000
4.0000 0.0000
ans =

-0.0321 + 2.77751

K(3,3));9=polyfit(x,U,5),g=g-

0.5000
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-0.0321 - 2.77751
0.0440 + 1.04341
0.0440 - 1.04341
-0.0238
% HeTpynHO BMUIOETH, YTO KOPHU M KO3QOMLUMEHTEH
[IOJIMHOMAa HaWMIOEHBI BEPHO

Jlaboparopnasi padora Ned

2.

JIJIs MacImTaOupyeMOCTH OKHa M €ro DJICMEHTOB yCTaHaBIMBAEM
GUI-options 3HaueHue cBolicTBa MacmTabupyemoctn Resizable, Ho
ceepx Toro BO Bcex daementax B GUIDE cBoiictBo Units kak
Proportional. Cpencteamu GUIDE pasmeuaem camy figure, ocwu,
CTaTHYECKHH TEKCT, TEKCT B OOKce W KHOMKY mycka. CpeactBamu
GUIDE pa3mMeuaem camo MEHIO, 3aTeM coxpaHseM oba ¢aiina (lab42.fig
u lab42.m). [Jlanee penmakTupyeMm MOCIeIHUN (aiil caMOCTOSATEIBHO,
YTOOBI: BO-TICPBBIX, JOOIPEACIUTh 00PaOOTUNKH, a BO-BTOPBIX, CO3/IaTh
JIOTOTHII, TAHEIb HHCTPYMEHTOB M 3a/1aTh X 00pa0OTYMKH.

Jluctuar aitma lab42.m 06e3 H30BITOUHBIX KOMMEHTApHEB H
POLIETyp CM. HUXKE (PUCYHOK 32):

function varargout = lab42 (varargin)

% Begiln initialization code - DO NOT EDIT

gul Singleton = 1;

gul State = struct('gui Name', mfilename,

'gul Singleton',
gul Singleton,

'gul OpeningFcn',
@lab42 OpeningFcn, ..
'"guli OutputFcn',
@lab42 OutputFcn, .
'gui LayoutFcn', (1, ...
'gul Callback', (1)
if nargin && ischar (varargin{l})
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gul State.gui Callback =
str2func (varargin{l});
end

1if nargout

[varargout{l:nargout}] =
gul mainfcn(gui State, varargin{:});
else

gul mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

KynunapHan kHura
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% ——-—- Executes just before lab42 is made
visible.

function lab42 OpeningFcn (hObject, eventdata,
handles, varargin)

% Choose default command line output for lab4d?2
handles.output = hObject;
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sHoOaBJIEHME DJIEMEHTORB
handles.toolbarl=uitoolbar ('Tag', 'toolbarl');
handles.tbr buttonl=uipushtool (handles.toolbarl,
'Tag', "tbr buttonl');

handles.tbr buttonZ2=uipushtool (handles.toolbarl,
'Tag', 'tbr button2');

handles.tbr button3=uipushtool (handles.toolbarl,
'Tag', 'tbr button3');

$1-1 crnnoco® - CO3IaHMe KAPTUMHKM Ha JIeTy

x=ones (20) ;Chata=cat (3,x,x/2,x/3) ;set (handles.tb
r buttonl, 'CDhata',CData);

$2-1 crnocob - uTeHMe M3 bmp-dpanna. OyHKIUA
imresize He u3 ganpa MATIJIAB

x=imread ('photo.bmp', 'bmp') ;CData=imresize (x, [20
20], "bilinear');

set (handles.tbr buttonZ, 'CDhata',CData, 'TooltipSt
ring','2-g xHomnka');

$3-M crnocob - uTeHMe M3 l1co-danijga C IIOMOIILIO
yTUIMTE 1conRead

% paboTra YyTUIMTE 3aBUCUT OT OGopmaTa OGania M He
BCerIa KOpPPeKTHa
icopath=fullfile (matlabroot, 'help', "techdoc', "cr
eating guis', 'examples');

path (icopath, path) ;CData=iconRead('my.ico') ; rmpa
th (icopath) ;

set (handles.tbr button3, 'CDhata',CData, 'TooltipSt
ring', '3-49 kHomnka');

SIloMecTuM JIOTOTHUII B BEPXHEM IIPABOM YIUIY

mn=1[50

50];x=imread ('photo.bmp', 'bmp') ;CData=imresize (x
,mn, 'bilinear"');
h=handles.output;set (h, 'Units', 'pixels') ;pos=get
(h, "Position');

pos=[pos (3)—mn(l) pos(4) -mn(2) mn];

haxes im=axes('Tag','axes im','Units', 'pixels','
Position',pos, 'Parent',h);

set (h, 'Units', 'normalized') ;set (haxes im, 'Units'
, 'normalized');
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handles.haxes im=haxes im;handles.im=image (CData
, 'Parent',haxes im, 'Tag', "im");

set (haxes 1im, 'Visible', 'off'");

$YCTaHOBKa BEI3OBaA OOpaboTumMKa IOJid [IEePBOV KHOIIKMU
rnaHeJ MHCTPYMEHTOB

set (handles.tbr buttonl, 'ClickedCallback', {@tbrl
_Callback, handles, "Anenscuse'}) ;

% Update handles structure

guidata (hObject, handles);

% ———- Outputs from this function are returned to
the command line.

function varargout = lab42 OutputFcn (hObject,
eventdata, handles)

varargout{l} = handles.output;

o

% —-—-- Executes on button press 1n pushbuttonl.

function pushbuttonl Callback (hObject,
eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)
% eventdata reserved - to be defined in a
future version of MATLAB

% handles structure with handles and user

data (see GUIDATA)

axes (handles.axesl) ;cla
reset;set (gca, 'Color', 'Yellow') ;

text (0.1,0.1, "Ia zsmpaBcTByeT JlmMoH! ") ;

function Kapusta Callback (hObject, eventdata,
handles)

% hObject handle to Kapusta (see GCBO)

% eventdata reserved - to be defined in a
future version of MATLAB

% handles structure with handles and user

data (see GUIDATA)
beep;
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function tbrl Callback (hObject, eventdata,
handles, label)

axes (handles.axesl);cla reset;set (gca, 'Color', [1
1/2 1/31);
text(0.1,0.1,1abel);title(label) ;set (hObject, 'To
olTipString', "Apelsin');



