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JlaGopaTopHas padora Nel

3nakomcTBo ¢ makerom MATLAB
1 CrpykTypa nakera U IpUHIHUNBI PadoThI

MATLAB — cucrtema MHOTOIIEIEBOIO Ha3HAYEHMS, KOTOpas BhIILIA
Ha PBIHOK MPOrPAaMMHBIX MPOJYKTOB MOYTH ABAJALAThH JIET HA3aJ U C TEX
MOp HEMpEephIBHO CcoBepieHcTBOBaIach (upmoit MathWorks. Ho
MEPBOHAYAIIBHO €€ OCHOBY COCTAaBJSUIM AJITOPUTMBI PEIICHUS CUCTEM
JUHEWHBIX YpaBHEHMM W 3a/lad Ha COOCTBEHHBIC 3HAYCHHS, OTKyJa U
IPOM30IUIO0 €€ Ha3BaHue «wMaTpuyHas Jjabopatopus»  (MATrIX
LABoratory). 3areM cuctema ObUTa paciiMpeHa 3a CYET CICIUATbHBIX
npuiaokeHud, takux kak Simulink (s momenuporanus MC), Wavelet
(mna mpuMeHeHus BaMBieToB), Symbolic Math Toolbox (a1t mpoBeaeHus
CUMBOJIbHBIX BBIYUCIIEHUI) U TIP.

Cpena MATLAB Biroyaer HHTEPIPETATOP KOMAaHJ HA A3BIKE
BBICOKOTO YPOBHS, TpaUUecKyl0 CHUCTEMY, MaKEeThl PACHIUPEHUU U
peanu3oBana Ha sa3bike C. Bcs paGoTta opraHuzyeTcs yepe3 KOMaHIHOE
okHO (Command Window), KOTopoe MOsIBIsI€TCA MPHU 3aMTyCKE MPOrPAMMBI
matlab.exe. B mporecce paOoThl MaHHBIC pacliojlararoTCs B IaMATH
(Workspace), ans u3zoOpaxeHus KpPUBBIX, IOBEPXHOCTEH U APYrUX
rpaUKOB CO3JaI0TCs rpauyeckue okHa. B KOMaHIHOM OKHE B pPEXKUME
auanora mpoBOASTCA BbluuciieHus. [lonb3oBatenb BBOJAUT KOMaHJIbI WU
3allyCcKaeT Ha BbINOJHEHUE (aitnbl ¢ TekctamMu Ha sizbike MATLAB.
HNutepnperatop 00pabaThiBa€T BBEAECHHOE U BBIAACT PE3yJIbTATHI:
YUCJIOBbIE U CTPOKOBBIE JaHHBIC, MPEAYNPEKICHUS U COOOIICHUS 00
ommnbOkax. CTpoka BBOJA IOMEUE€HA 3HAKOM >>. B KOMaHAHOM OKHE
MOKA3bIBAIOTCSI BBOJMMBIC C KJABHATYyphl YHUCJA, TEPEMEHHBIC, a TaKXKe
pPEe3yJIbTaThl BEIYUCICHUH.

NHcTpyMeHTanbHas  MaHedb  KOMAaHAHOTO  OKHAa  IO3BOJISIET
BBITIOTHATh ~ TpeOyemble  JEWCTBUS ~ TPOCTBIM  HaXXaTMEM  Ha
COOTBETCTBYIOIIYKO KHOIKY. BOJIBIIMHCTBO KHOIIOK UMEIOT CTaHAAPTHBIN
BUJI W BBINOJHAIOT CTaHJAPTHBIC, MOJOOHBIE JAPYrUM MpOrpamMMam
neiictBus. Crenyer oOpatuTh BHMMaHue Ha KkHomky Path Browser,
KOTOpas MO3BOJISET MPOKIAABIBATh MMYTH K PA3HBIM JUPEKTOPUSIM U JIeNIaTh
HEOOXOIUMYIO0 JTUPEKTOPHUIO TEKYIEW, a Takke Ha KHomKy Workspace
Browser, Mo3BOJISIONYIO MPOCMaTPUBATh U PEIAKTUPOBATH NTIEPEMEHHBIC B
paboueit obnactu. [IpuHATO paboTaTh ¢ BKIOUYEHHBIMU MOMHUMO KOHCOJIU
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okHamu Command History u Workspace; BKJIIOUUTh UX MOKHO, PaCCTaBUB
raJloyku B packpeiToM MeHio Desktop, a ymopsigouuTb — MpoBens
JTOKUPOBKY (KpHUBasi CTpEJIKa OKOJO CTAaHAAPTHOTO KPECTUKA 3aKPBITHUS
okHa). Ecim Bbl Hapymuiaum TOPSOOK  CIEJAOBaHUS  OKOH, TO
Bocnosb3yiTech komanaou Desktop/Desktop Layout/Default.

Bce 3HaueHUsT NEpEMEHHBIX, BBIUUCICHHBIE B TEYCHUE TEKYIIETO
ceaHca paboThl, COXPAHSIOTCS B CHEIMATILHO 3ape3ePBUPOBAHHON 00IacTH
NaMsITH KOMIIBIOTEPA, Ha3bIBAEMOW pPabOYMM MPOCTPAHCTBOM CHUCTEMBI
MATLAB (Workspace). ITociie okoHYaHHsI ceaHca pabOThI ¢ CHCTEMOMU
MATLAB Bce paHee BBIYHCIEHHBIE MEpPEMEHHbIC TepArTca. UToObI
coXpaHuTh B ¢aiie Ha JUCKE KOMIIbIOTEpa COJEPKUMOE paboyero
npoctpancTtBa cucteMbl MATLAB, HYXHO BBIIOJHUTH KOMAaHAY MEHIO
File / Save Workspace As. [lo ymomuanuio pacmupenre uMeHu daina
mat, modToMy Takue (aitnpl mpuHATO HaszbiBaTh MAT-daitnamu. s
3arpy3Kd B NaMsITh KOMIIBIOTEpA PaHEEe COXPAaHEHHOr0 Ha JUCKe pabouero
MIPOCTPAHCTBA HYKHO BBIMIOJHUTH KoMaHy MeHIO: File / Load Workspace.
O6e omepanuy MOXHO pEaM30BaTh B PEKHUME KOMAHIHON CTPOKH B
dopMare, HanpuMep, save <uMs_(aiiaa> (6e3 pacmupeHus .mat).

Komanma help <ums QyHKIMM™> MO3BOJSET MOJIYYUTh HA DKpaHE
CIpaBKy IO KOHKpeTHOH ¢yHkiuu. Hampumep, komanza help eig
MO3BOJISICT MOJIYYUTh ONICPATUBHYIO CIPABKy MO (YHKIHH €I - QyHKIHUH
BBIYUCJIICHUSI COOCTBEHHBIX 3HaueHUW MmaTpulbl. C  HEKOTOPBIMU
BO3MOKHOCTSIMM CUCTEMBI MOYXHO MO3HAKOMUTHCSI C TTOMOIIBI0 KOMaH/IbI
demo. B okae MATLAB nomumo cooctBenHo komanx MATLAB MoxHO
UCIIONIb30BaTh CUCTEMHbIE KOMaHibl DOS. Y 100HBIM CBONCTBOM CHCTEMBI
ABJISIETCSI BO3MOYKHOCTh MCIIOJIB30BaTh KIABUIIU-CTPENKA 1| I JOCTyIa
K CTEeKYy C paHee BBEJICHHBIMU KoMaHaamMu. KomaHo# clc MOXXHO cTepeTh
COACP)KMMOE KOMAaHJHOTI'O OKHA, OJHAKO 3TO HE 3aTPOHET COAEPHKUMOIO
pabouero mpoctpancTBa. Korma mcuezaeT HEOOXOAUMOCTh B XPaHCHUU
psilla TIEPEeMEHHBIX B TEKYILEM CeaHce PaboThl, UX MOXHO CTEPETh U3
naMsTH KOMIbIOTEpa KoMaHaou clear wim clear(umsil, ums2, ...). IlepBas
KOMaH/a yJaiseT u3 6 maMsTy Bce MepeMEHHbIE, a BTOpasi — MepeMEeHHbIe
¢ umeHamu nmsal u ums2. Komangoit who (uau Gonee cuiabHO# WHOS)
MOYHO BBIBECTH CIHCOK BCEX MEPEMEHHBIX, BXOASAIIUX B JAHHBI MOMEHT
B pabouee MPOCTPAHCTBO CUCTEMBI. [[1s mpocmoTpa 3HAYEHUs JHOOOM
MEePEMEHHOMN M3 TEKYyIIero padboyero MpoCTpaHCTBA CUCTEMBI JOCTATOYHO
HaOpaTh €€ UM U HaxkaTh kiaBuinry Enter. [ ueneit mporpaMMupoBaHUs
BOXHO 3HATh, YTO 4YacTh CTPOKH, CIEAyIOIas 3a 3HakoMm %, sIBIsSETCS
KOMMEHTapHeM.
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Jlerue Bcero MpPOTOKON CECCUM TMOJYYUTh C TOMOIIBIO KOMaH/IbI
diary. Bei3oB komanael diary <ums (aitna> npuBeaeT K TOMY, YTO BCE
MOSIBUBIIIEECS Janee Ha skpaHe (kpome rpaduku) OyaeT 3amucaHo B daiin
<ums_aina>. Heckosibko mocienoBaTelbHO HAOpaHHBIX KOMaH]l MOTYT
ObITh coxpaHeHbl B M-daiine (T.e. *.M), KOTOPBIH C TOYKU 3PEHUS
ONEpallMOHHBIX CHUCTEM IpenacTaBisier aHaidor BAT-daitna, a crouku
3peHUs] MPOrPAMMUPOBAHUA — 3apojbllll Oyaymiel mporpammbl. CaMblit
POCTOW MyTh JUIsl 3Toro — B okHe Command History BeIIeHUTh HYKHBIC
KOMaH/Ipl, UcnoJIHUTh koMaHay Create M-file koHTekcTHOrO MeHrO; mpu
ATOM OTKpOETCs peakTop M-(aiinos.

IHpumep:

st monydenuss uHGoOpMaImu 0 MarudeckoM KBajpaTe HaOepeM B
koHcosu lookfor magic, mosyunm, TOAOXKIAaB HEKOTOpOE Bpems (s
npephIBaHMS MMOUCKa UCTIoIb30BaTh DOS-0Bckyr0 koMOuHarmio Ctrl+C):

>> lookfor magic

MAGIC Magic square.

TWEBMAGIC Example standalone test of webmagic
function.

WEBMAGIC Magic squares into HTML table.

3ateM noayuuM crpaBky o komanae MAGIC:

>> help magic
MAGIC Magic square.
MAGIC(N) 1s 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 1O CCBUIKE, OTKPBIB OKHO mnomouu. Iloctpoum yxe
peanbHBIN Marudeckuii KBajapat, Habpas B koHconu ajis N=10:
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57

63

69

15

26

32

38

44

50

>> XMag=magic (10)

XMag =

92
58

98
64

70
85
71
86
52
17
33
23
39
79
45
10
46
11
277

HOI[C‘-II/ITEIGM, CKOJIBKO 3aHUMACT B IIaMATH IICPCMCHHAA XIVIag:

99
40
80
41
81
477
87
28
93
34
24
65

66

72
12

53
18

59

>> whos XMag

Name
XMag

Size
0x10

88
19
25
76
82
13
94

100

Bytes
800

14

20

21

83

89

95

96

17

Class

double array
Grand total is 100 elements using 800 bytes

15

16

22

90

91

97

78

84

67

73

54

60

61

42

48

29

35

36

74

55

56

62

68

49

30

31

37

43
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Pucynok 1 — PacmudgpoBka 11BeTOB

Beioepem 3akmanky Workspace («pabouee mpoOCTpaHCTBO»), B
KOHTEKCTHOM MEHIO MCIIOJTHUM KOMaHjay countour. Ilpu 3ToM mOsIBUTCS
cnenuanibHoe okHo, rae MATLAB mno3Bonser pemakTupoBaTh
rpaguyeckue OOBEKTHl — B YAaCTHOCTH, J0OaBUM pacIU(PpOBKY IIBETOB
(mukTorpamma Insert ColorBar) (pucynok 1). OOpatuM BHHUMaHHE, YTO
HaIlld MAHUMYJIAIUN HE OCTaJUCh HE3aMEUCHHBIMH CPEIOW, U B KOHCOJHU
MOSIBUJIACh KOMaH/IA:

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

Ounctum pabouyro obmacTs komanmou clear, 3atem koncoas — Clc.
[Tpu 5TOM HCTOPHS KOMaH MO-IPEKHEMY JTOCTYITHA; BBIJACIHM IIAIKy CO
CIIMCKOM CETOJHSIIHEH aThl U 3anuiieM B M-daiin, BbI3BaB KOHTEKCTHOE
(C BBIICJICHHBIM) MEHIO.

lookfor MAGIC

help magic

XMag=magic (10)

whos XMag

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

clc
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3aganue:

1. 3anyctutb MATLAB wu ycraHoBUTE TEKYIIUM KaTaJor.
[TomyunTs cripaBKy 1o komanne diary. Hauate 3amuch qHEBHUKA B (haiii.

2. B cnopaBouHOW cHCTeME, HayaB C KOHCOJH, MOJYYUTh
MHPOpMAIMIO O TUMEPOOIUYECKOM KOTAHTCHCE, a TaKXKe MEPEeBOAY yIJia
U3 paJuaHHON MEepHhI B TPayCHYIO (M Ha000pOT).

3. Bemmcmurs sin(3.3a+b-cth(a+b))sin  gna a=15° b=23°
(MIpeIBapUTEIIBHO TPOBEAS pacyueT JJis HyJIeBbIX a U b).

4. B cnpaBouHOi cucTeMe HaWTH WH(POpPMALMIO O TOM, KaKYIO
(YHKIMIO CeayeT BBI3bIBATh JJIsl BHIYMCICHUS OJKaiiiero Kk X menoro.
[IpenBapuTenbHO  CleAyeT  MOKazaTh  MpENojaBareliio  Tabiuily
npocTermmx (QyHKIUMN BEIIeCTBEHHOTO MepeMeHHoro (repenecs ee B MS
Word).

llpumeuanue: HeoOXoguMO UMETh HaBBIK pabotelt ¢ HELP-
cuctemMamu (yXoJsl OT KOHCOJIM, BBI30B, KaK OOBIUHO, 1O KiaBuiie F1 wim
koMangor Help— MatLab Help rmaBHOoro wmenro). CymecTByeT Be
CTpaTeTuH TOWCKA: MO KIIYEBBIM CJIOBaM (HMHIEKCY) WU MO JACPEBY
coaepxkanusa (3akmaaka Content okna mnomomnu). Brtopas crparerus
NpeANnoYTHTENbHEe, HO €€ UCIOJIb30BaHUE TpeOyeT HEKOTOpPOTo
IBPUCTUYECKOTO OmbITa. PazymeeTcs, 3HaHUE aHTIIMKACKOTO si3bIka Ooliee
YeM HEO0OXO0IMMO.

5.  CdopmupoBarh MaTpuily W3 CIydalHBIX JJIEMEHTOB pa3Mepa
10*10. Mcnonbe3ys nmoas3oBarensckue cpeactra Workspace, moctpouts ee
3D-rpaduk, coxpanuts kapTuHKy cpeactBamu MATLAB.

6. 3anmcath Tekyiyio ceccuto B mat-paitn. CoxpaHUTh UCTOPUIO
KOMaHJ1 B M-daii.

7. OuucTtuth 3KkpaH u nepemeHHsie. 3akpboiTh MATLAB.

8. Iloka3zarp mpenoaaBaTeo BCe COXpaHEHHbIE (aiibl. OTKPHITH
MATLAB u ¢ koHCOJIM 3arpy3uTh nocieaHui mat-gaii.

9.  3aepmuts paboty B MATLAB okxoHuaTeNIbHO.



9
JlabopaTtopHasi padora Ne2

IIpoBenenue BoruuciaeHuii 0e3 M-¢aiision
1. DiemeHTApHBIE MATPUYHBbIE BHIYUCJIECHUS

B MATLAB Bce naHHble paccMaTpUBAIOTCS KaK MaTpUIbI. OTOT
NPUHUUII  GeKmOopu3ayuu VMEET KakK TMOJOXUTENbHbIE, TaK U
OTpHULIATENIbHBIE CTOPOHBI. TUI pe3ysibTaTa ONpeAesieTCs] aBTOMAaTUYECKU
Mo BUIY BbIpaxkeHud. Jsg HMEH OOBIUYHBIX TIEPEMEHHBIX MPHUHATO
BBIOMpATh CTPOYHBIC, a JJIi HMMEH MaTpUll WU JaKE BEKTOPOB —
nponucHbie (00Jbire). BEIYUCIATh MOKHO B PEXUME KaJbKyJsTOpa, HO
yalle MCHOJb3YIOT NPHUCBOCHHE (OOBIUHBIA 3HAK «=», M MNPOBEPKU
YCIIOBHI 3ape3epBUPOBAHO JIBOWHOE PABEHCTBO «==») KaKol-1100
nepeMeHHou. J[1o0oe yke omnpefeneHHOEe 3HAaYeHUE MOKHO BbI3BaTh W3
paboueili oOjMacTM MO HMMEHHU TNEpeMeHHOW (Iub0 B KOHCOJH, JHOO
KOHTEKCTHBIM MeHIO B okHe Workspace). [loMmHuTE, 9TO MOXKHO MPOBECTH
HECKOJIBKO TMOCTE0BATEIbHBIX BBIYMCIEHUN, MOJABUB BBIBOJI B KOHCOJb
IIPOMEXKYTOYHBIX PE3YyJIbTATOB — JUIsl 3TOTO MOCHE KaXJAO0W KOMaHJIbI
HY>KHO IOCTaBUTh ;.

Jns ureHwusi/3anvcu AaHHbIX U3 ¢aitioB (mpexae Bcero ASCII-
dopmata) MATLAB o0nagaeT BHYIIMTEIbHBIM apCEHAIOM CPEICTB (CM.
pazaen nomor MATLAB Programming — Using Import Functions with
Text Data). B ciyuwae, korma wuMNOpTHpyeMbld Qaiin  sBisieTcs
NEPEUYUCIICHUEM YHCENl B PETYJSPHBIX KOJIOHKaX M CTpokax (0e3
pa3IMYHBIX MIAMOK W JIETCH]), JTOCTaTOYHO MPUMEHHTH KomaHmy load.
Cpenu npyxectBeHHbix MATLAB BHemHux mnporpamm mnpexae BCETo
ciemyeTr otMetuth EXcel (ecMm. pazaen momomm Excel Link — What Is Excel
Link?), koTophlii cO cBOel CTOPOHBI WMEET CpEACTBA OOIICHUS C
MATLAB.

[Ipu pydHOM BBOJE, €CIIM KOMIIOHEHTHI BEKTOpAa HE YMEIIAIOTCS HA
CTPOKE, HCIOJB3YETCsl TpOeTourne B KaudecTBe pazaenutens. Wuoraa
TpeOyeTcsl OpraHu30BaTh JOCTYI K OJIOKY BHYTPH MMEIOLIEHCS MaTpPHIIbI,
YTO peajin3yeTcs 4epe3 3HaK «:» — KOHCTpyKuus A(2:5,:) 1aeT Ham CTPOKHU
co 2-1 mo 5-r0o marpuubl A. Eciv HYXHO BBINOJHHUTH OJWHAKOBYIO
OMEPALMIO C KaXIbIM 3JIEMEHTOM MATPHULBI, TO HYXHO MEpe] 3HAKOM
MOCTaBUTh TOUYKY — V.*V, HanpuMep, BO3BpaIllaeT BEKTOP KBAJpaToOB, T.€
(-1,5) — (2,25). Hdug co3maHuss MHOTOMEPHBIX MATPHUIl HCIOJIb30BaTh
dbyHkIuIo cat.
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Ipumep:

BBemeM ckamsip, TpeXMEpHbIE BEKTOP-CTPOKY M BEKTOP-CTOJOEII,
paccMaTpuBaeMble Kak MaTpuibl pasmepa 1xn u nx1 (n=3). Caemaem 310
YyTh Pa3IUYAOIIAMUCSA Crioco0aMu (pa3JeiuTeieM B MAcCCHUBE MOXKET
nu60 npoOei, 1ubo 3amsTas, 1100 00a 3HaKa BMECTE).

>> x=-1.25e-1

>> v=[-x; —-2.0;7]

0.1250
-2.0000
7.0000

[lpuroroBuM 3apanee B pabodem Karajore aitm  dm3.txt,
COCTOSIMUA M3 3 CTPOK MO 3 4ucia, pa3/ieICHHbIX MPOOesoM (aMu) WK
3HAKOM TaOyJIALMU. 3arpy3uM €ro JanHbie B MaTpuily W.

>> Wfrom='dm3.txt';W=1load (Wfrom) ;W
W:
1.2000 4.3000 5.0000

-34.0000 2.1000 4.0000
3.0000 3.0000 -6.0000
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3ameTM, MBI BBEIHM JUTepHYIO0 mepeMenHyro Wfrom, momaBuimu
BBIBOJ] B KOHCOJIb, ¥ IIPU 3TOM HMCXOJHBINA (paiin ObUT TAKKUM:

1.2 4.3 5.0
-3.4e+l1 2.1 4
3 3 -0

ITonmpoOyem creHepupoBaTh HOBYIHO Marpuily 10x%3, rme cToaOIbI
ABJISIIOTCA ~ apu(METHUYECKUMHU  TIporpeccusaMu. Braudane co3gaaum
marpuiy 3x10, a 3aTem ee TPaHCIIOHUPYEM.

>> Wl=[-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=Ww1"
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
-0.6000 1.1111 2.6000
-0.4000 1.8889 3.6000
-0.2000 2.66067 4.6000
0 3.4444 5.6000
0.2000 4.2222 6.6000
0.4000 5.0000 7.6000

3ametuM, uto BTOpoil cronbery W1 monyuumsncs B pe3ysbTaTe
MpYMEHEHUs BBI30Ba (DYHKIIMU OT TPEX apryMeHToB linspace, a mepBwii —
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WUTIOCTPUPYET THUIMYHOE NPUMEHEHMs] 3Haka «:». Tpetuil cronbdery
WUTIOCTPUPYET OCOOEHHOCTH TOCienHer omnepauuu. MHTepnperatop
MATLAB Bbigan Obl omuoKy, eciu Obl B IEPBOM KOMaH/I€ Mbl 3aMEHUIIN
0.4 nwa 0.6 wim B mocnegnen 7.7 Ha 9.9. IlpnumHa 3axknro4aercs B
HECOOTBETCTBUM pPa3MEpPOB CTOJIOLIOB, BEIb BTOPOM JCKIApUPOBaH
linspace xak umeronuii 10 3J1eMEHTOB.

[lomyuyum HOByH0 Marpuily pasmepa 3%X3 TakuM CIOCOOOM:
JOMHOXHUM TpaHcnoHupoBaHHoro aBoiHuka W1 na W1 u nepecraBum
YTJIOBOM 3JIEMEHT C IIEHTPAIbHBIMU MECTaMHU.

>> W2=W1'*Wl;, 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

[MosiBuBmIasics Beimie mnepemenHas Wtemp Obima  «MaBpow,
C/IETIABIIIM CBOE JICTION.

CdopmupyeM HOBYIO MAaTpHUIly HAa OCHOBE BCEX MPEIBIIYIIMX — KaK
muHelnyo koMOunammio W, W2 u cnywailinoit marpunsl. Hike B
yKa3aHHBIX (opmarax BbI30Ba: (YHKIUSA €IJS HINET HAaUMEHbBINES I10
BeJIUYMHE COOCTBEHHOE 3HaueHue MaTpuipl, diag(rand(...)) — popmupyer
MOYTH HYJIECBYIO MaTPHILy C HEHYJICBOU CIIy4JailHOW HaJIMaroHainio, det u
INV — BBIYUCIIAIOT OMPEACIUTENIb MATPUILI U oOpaTHyo eil. O4eBUIHO
Takxke, uto (U*V) — ckamsap, (V*u) — matpuma 3x3.

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

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

W3 =

-1.4996 -4.9030 -0.0201
-0.1275 -0.1219 -2.6727
-0.0304 -2.2877 -3.6801
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3anumiem nofydeHHbIN pe3yabTar B (aitn EXCEL B onpeneneHHbIiM
auarna3oH siyeek Ha nepBoM jaucte. @mar W3status paBen 1, eciu Bce
IIPOIIO YCIIEUIHO.

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

W3status =

3aganue

1. Bsectu aBe ckanspHsle Benuuusbl X=-0.85, y=978.56*10,

2. 3arotoButh XLS-daitn ¢ nsyms martpuniamu A u B pasmepa
3x5 u 5%3.

3. Cuurarp ux B oqHOoMMeHHbIE cTpYKTYpsl MATLAB.

[Ipumeuanue:  HeoOxoaumMo  BOCHOJIB30BAThCA ~ OJHUM U3
noapaszaenos nomomu MATLAB Programming

4. HM3MeHUTHh LEHTpalbHBIC AJIEMEHThI 00eux marpuil. [ms A —
JOMHOXHUTh €r0 Ha X M BBIYECTh 1, 1isg B — MOMHOXHTH ero Ha Siny u
npubaBuTh 1.

5. OcCylIecTBUTh TO3JIEMEHTHOE YMHOXXEHHUE MaTpuilbl A Ha
TPaHCIIOHUPOBAHHYIO MaTpuIly B.

6. Beruucauths npousBegeHue AB u npubaBuTh K HEMY MaTpPHILY
C, tne C — TpexauaroHajgbHas: Ha TJIABHOM JHAaroHaIM €IUHUIGI,
HaJJIMaroHajab — U3 X-0B, MMOJITUArOHAJIb — U3 Y-KOB.

/.  Pe3ynbTar BRIBECTH B BUJI€ TEKCTOBOTO (haiina.

8.  Bomuucnoute cien (trace) marpuibl, oOpaTHON K TMOCJIEIHEH
BBIUMCJICHHOW MaTpUIIE.

9.  CoxpaHUTb NOCIICIOBATEIHPHOCT KOMaH I B (baiisie matrixl.m

2 DyieMeHTaApHbIe PYHKIHMOHAJIbHBIE BHIYMCICHUS U IIOCTPOEHHE
rpapukos

KommnekcHbie yucina BBOmsATCs B Buae Re+Imi mam Re+Im?j
(mMpeamnouTuTeNbHEe BapuaHT 0€3 YMHOXXEHHUS, ITOCKOJIbKY MOJXKET
BO3HUKHYTh MyTaHUIIA C MEpeKpbiTueM umeH). [lonpoOyiite Habparp >>
J=5; [1+j,1+1j] m mouyBcTByiiTe pasuumy! OmHako B clydae, Koria
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kKod(ppuienToM mnepen MHUMOM eIUHUIIeH SIBISETCA HE YHCIOo, a
NepeMEHHas, MEXIy HUMH CJeAyeT oO0s3aTebHO MCMOJb30BaTh 3HAK
ymHOXeHus. [lone3no 3Hath Tpu koHcTaHTEI MATLAB: pi — uncio m, inf
— Oeckoneunocth, NaN — HeomnpeneneHHoe 3HaueHue. OHU MOTYT
BBICTYIIaTh aprymeHtamu ¢yHknmii: >> [sin(inf), sin(1/inf),3* NaN]. B
CUCTEMHOM NEPEMEHHOU aNS XPAHUTCS PE3YJIbTAT BBIUUCIIEHHH, 4 B €PS —
HOMHUHAJIbHAsi TOYHOCTb BBIYMCICHHM, 4YTO YIOOHO C TOYKH 3pECHUS
YUCJICHHBIX METOJIOB, HaNpUMEpP, PEIICHUS ypaBHEHUN CIIOCOOOM
IUXOTOMUU. 3HAYEHHUS OTUX MEPEMEHHBIX MOXHO HU3MEHATh: 0
yMoiTyaHuio exp =2"(-52), HO oOYeHb 4YACTO [OEIAT MPHCBOCHUE
exp =1e—6; yno0HO NPOBOJUTH IIEMU BBIYUCICHUN (Mpumep: >> ans+1).
B MATLAB mmwmpokuii HabOp caMbIX pa3HOOOpPa3HBIX BCTPOCHHBIX
MareMatnueckux ¢yHKuuii. Bbl MoxxeTre 3amaBaTh U COOCTBEHHBIC
¢yHKIMM (JOCTYNHBIE, OJHAKO, TOJbKO B TeKyleM ceaHce). OHH
Ha3bIBAIOTCS @HOHUMHbBIE, VX 3HAYCHUE BBIYHCISICTCS TOJBKO OJHUM
orepaTtopom, a popmar 3aJaHus U BbI30BA TAKOB:

<uMma>=@Q (<argl>,..) <BepaxeHue> .. <mmsa> (<argl>,..)

[Ipy 5TOM MHUITMATU3UPYETCS MEpEeMEHHasI-yKa3aTeab Ha (PYHKIIUIO,
M Kak pa3 Mo yKaszaTeslro (PYyHKIHS U BBI3BIBACTCS (MOJIE3HO MOCMOTPETH
Workspace). [Ipu HanrcaHuu cOOCTBEHHBIX (DYHKITHI BeCbMa JKeJIaTeIIbHO
IpeayCMOTPETh MATPUYHBIE OTIEPAH/IbI, YTO CUIILHO O0JIErdyaeT *Ku3Hb MPU

noctpoeHuu rpadukoB (Tak, s BerauciaeHus f(X) =x° KOHCTPYKLUS

X"3 XyXe TMpaBWILHOTO BapwaHTa X.*3 ¢ TOYKOW TIOIJIIEMEHTHOM
onepauuu). ns peanusaruu OoJee CIOXKHBIX U CEPhE3HBIX (YHKIIMMA
HeoOXxoauMo oOpamaTbea K nporpammupoBaHuto M-daiinos. [lpusBeaem
JIMIIb HEKOTOPBIE U3 YACTO UCTIOIb3YyEMBIX:

log(x) — HaTrypanpHBIi TorapuhmM

mod(X,y) — ocTaTok OT jaejeHus X Ha Y (MpUMEHUMA M JUTS HEIEIbIX
apryMEHTOB)

angle(z) — yros moBopoTa KOMIUIEKCHOTO YHCIIa Z

polyval(p,t) — BeIUKCICHHE TOJMHOMA OT apryMeHTa t ¢ 3aJlaHHBIMU
BEKTOPOM P KO3 PUIIHEHTAMH.

bessel(nu,z) — BeucHser ¢yaknuo  beccens, mpuueM ecnw
apryMeHT Z MAaTPUYHBIA, TO M PE3yJbTaT TakKe mMarpuuHbii. KoHCcTaHTa
nu neuenasi. [loap30BaTens MOXKET HE TOJIBKO HCIOJIB30BATh PA3TMYHBIHI
CUHTAKCHC BbI30Ba (Hampumep, KOJHWYECTBO AapryMEHTOB), HO U
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OIIPEICIIATh BApUAHT TOJIYUYCHHUS PE3yJIbTaTa — B 3TOM COCTOUT BaKHAsI U
ynob6Hast ocooennocts ¢pynkmnuii B MATLAB.

quadl(fun,a,b) — BeruncICHUE ONPEACICHHOrO NHTErpana PuMana mo
amantuBHOMY Metoay ["aycca-JloGarTo Ha oTpeske [a,b] or dynkimu f(X),
3amaHHoN ykasatenem fun. Ecim ¢dyHkius aHonumHas, To BMecto fun
MIOJICTABJIIETCA IPOCTO <UMs>, HO eciM QyHKIUA 3agaHa B M-(aiine, To
HY)KHO ITPOBECTH Pa3bIMCHOBAHUE M MTOICTABIIATE <(@WUMS>.

Teneps paccMoTpuM (DYHKITMK BCIIOMOTATENbHBIC JUIS pacyeTa, HO
BEChbMa IMOJIC3HbIC:

str2num — mepeBOUT CTPOKY B YHCIIO

tic <omeparum> tOC — CKOJILKO BpeMEHH (B CEK) MOTPeOOBAIOCH JIJIs
COBEPILICHUS OTlepalluil

clock — Bo3Bpalaer TEKyIyro 1aTy U BpeMs

Figure

Ujpanel

Core Objects Giroup Objects Plot Chjact=s

Pucynok 2 — HMepapxus rpadpuueckux 00bEKTOB

Baxxnoe 3HaueHne umeeT rpaduiyeckoe mpeACcTaBICHUE PE3YJIbTaTOB,
u MATLAB o61anaet oOmupHbIM HA0OPOM CPEACTB (CM. pas3aes MOMOIIU
B 3akmanke Contents MATLAB — Mathematics - Plotting Mathematical
Functions, 6osee monpoOHo m3noxxkeno B MATLAB — Functions — By
Category —Graphics—Specialized Plotting). Kaxnaprii pa3 mpu moiaydeHun
rpaduka co3gaercs TpapuuecKuid OOBEKT, KOTOPBIM aBTOMATHYECKHU
OTKpBhIBA€TCS B OKHE TIpaduuecKkoro peaakrTopa (MOXKHO OTKPBITH
HECKOJIbKO 00BbeKTOB — cM. komanaa h=figure(-) u cmexHsbIe; 00 nepapxuun
rpaduueckux o0bekTOB (pucyHok 2) cm. MATLAB — Handle Graphics
Object Properties). Tam Bbl MOXeTe MaHHUITYJIMPOBATh IOJIMUCIMH OCEH,
JEeTeHJJaMM, I[BeTaMU JIMHHUM, COXpPaHATh H300paXeHUE B Pa3HbIX
dopmarax. CyliecTByeT CloXHas Hepapxusi IpapuuecKkux OOBEKTOB, U
KOKJIOMY JEUCTBHI0O B OKHE TIpadHUYecKoro peaakTopa COOTBETCTBYET
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KOMaH/1a, MO UITUpYIOIIas 3aJaHHbIM MOCPECTBOM yKa3aTels OObEKT.
[lopTomy He cneayeT 3a0bIBaTh, 4YTO YIPaBIATH MapamMeTpamu
M300pKEHUST MOXHO M3 KOHCONM  (pasymeercsi, OOJBIIMHCTBO
UHCTPYKIIUH MPUXOAMTCS OpaTh W3 CUCTEMBI IOMOINM, Hampumep, Set) —
ATOT CIOCOO BPSIA JIM MOXKHO CUHTATh MPOTPECCUBHBIM, HO B HEKOTOPBIX
cinydasx (MMOCKOJIBKY JTOCTYIHBIE OINepaliid B MEHIO OKHa rpaduyecKoro
peaaKkTopa HE MCYEPINbIBAIOT BCEro MHOrooOpasus) HezameHuM. HyxHO
MOMHUTb, YTO TaKWE€ OIepaluH, Kak BbIOOP IIBETOBOM TraMMBI,
MPUMEHSIOTCS K TOMY OOBEKTY, KOTOPBIH OOBSBIICH TEKYIIHM.

He wMeHbliee 3HaueHHE UMEIOT IMOJIb30BATEIbCKUE JaHHBIE,
MpeACTaBJICHHbIE, KaK TMPaBWIO, MaTpUllaMH OOJBIIOr0 pa3mepa
(marmpumep, 100%x300). YacTh JaHHBIX, TaKUX KaK 3HAYEHHS (YHKIIHM,
MOXET BBIYUCIATBCS «HA JIETy», HO HaJACKHEE BBIYUCIUTH BCE
HeoOXxoauMoe A0 mocTpoeHus rpaduka. Beskuit rpaduk mpemmnonaraert
HaJU4YUe CETKH, TMPSMOYTOJbHOW WM TpPEYroJbHOW (ecaum paHee
MPUMEHSJIUCh UYUCICHHBIE METOJbl, TO B POJM TaKOW CETKH MOXKET
BBICTYyNaTh CETKa JUIsi MCUMCICHHS KOHEYHBIX Pa3HOCTEH, KOTOpas
W3HAYaJIbHO WM OMNpPECNseT JeTadbHOCTh NMPEJICTABICHUS PE3YyJIbTAaTOB; B
o011eM cirydae 00e CETKH HE COBIAJIAIOT, U TOTAa JOMOJHUTEIBHO CIEAYET
NPUMEHATh MHTepHojsiuio — cM. griddata). Camblii pocTOW MyTh IS
noydeHuss ceTtok s 3D-moBepxHocTel — HCHoNb30BaHHWE (YHKITUU
meshgrid.

Hanbonee  oOmeynorpeduTensHbl (s uened  ¢u3uKo-
MaTEMaTHUYECKUX PACUEeTOB W/WIM TNpoeKTHupoBaHuss PDOA) crnemyromiue
BUJIBI TPAQUKOB (PSIIOM YKa3aHO UMS CIICIIUATBLHON (PYHKITHH):

A. TIlpocroii rpadmk Buma Yy=F(X) c¢ Mapkepamu u 0e3—
plot(x,y,...), fplot(...). Ilocnennss koMaHma ymoOHa TEM, YTO KpHBas
CTPOUTCS TIO yKazarento (DYHKIUU, WK JaKe MO0 TEKCTOBOMY OMHCAHUIO
fplot (‘sin(x).*cos(2x)',[0,5* pi]).

B. TI'paduku, mocrpoeHHble B MPeoOpPa30BaHHBIX KOOpJMHATAX
(Hampumep, ABOWHBIX JOTrapu(MHUYECKUX, T.C. JIaHHBIE HUMEIOT BH]
(x,f(x)), a xoopmunatel — (InX,Inf(x))). B ToM uucie B MOIAPHBIX
koopaunaTtax —cart2pol, loglog(x,y), polar(fi,r).

C. [Ilapamerpuueckoe cemeiictBo kpuBbix Y=Ff(X,p), p -
napameTp, 3Ha4eHUE KOTOPOTO YKa3bIBA€TCA B JIETEHJIC IJIs KaKIOH
kpuBoi Y, =f(X). Bce kpuBpie mmeror pasueii mser — hold on, plot,
napametp LineSpec pyukmuu plot.

D. Koutypusiii rpaduk, u300paxaromdid JIMHUM  YPOBHS
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(m3omuuun) z=const mis moBepxHoctn Z=F(X,y). IIpomexyTkwu,
OTJICIISAIONTUE W30JUHUU, MOTYT 3alOJHATHCSA IIBETOM, a MOTYT W HET.
['eorpaduueckass kapra, TA¢ OTOOPaKAIOTCS OKEaHbI M TOPBI, -
KJIAaCCHUSCKHI MTPUMep KOHTYpHOTO Tpaduka — contourc, contourf,

E. 3D-rpadpuk mis moBepxuoctd Z=T(X,y) wmium Ttpaekropum,
3amanHoi mapamerpudecku r(t) — colormap (hsv128)), mesh, surf, plot3

F.  AxaumupoBanHble Tpaduku. OOBIYHO IJI TPASKTOPHI YaCTHII,
MOJIYYHJIM OOJIBIIIOE PACIPOCTPAaHEHHE B TIOCJIEIHEEe BpeMs — COMet,
getframe...movie.

[Tpumep:

1. CdopmupoBath ciyqaitHbie BEKTOPHI U U V pazmepa 1x4.

>> n=4;u=rand(l,n),;v=rand(1l,n); [u;Vv]

ans =
0.4740 0.9090 0.5962 0.3290
0.4782 0.5972 0.1614 0.8295

2. Ha OCHOBC ITUX BCKTOPOB COCTAaBUTH Marpuny
_ it
A= Ha,JH & =Uuvj .

>> % BrmoJHMM BCce ©6e3 LUMKJIOB. HauHem C
bopMMpPOBaAHMA BEKTOPa M3 €IOMHMUIIL

>> w=[linspace(l,1,n)],w=w"';
>> % CrmeJjiaeM IMEPBYI 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

>> % CocTaBuMM BTOPYK 3aroToBKY, cCcoepXxauue
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CTEIleHU

>> 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

>> s OcymeCcTBUM [TOBJIEMEHTHY onepaLlmo

BO3BeIeHMA B CTEIIEHb

>> A3=w*v;A3=[A3."A2]

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

>> % [lo2JIEMEHTHBIM YMHOXEHMEM MaTpPMIl IPUXOOMM K
MCKOMOMY

>> A=A1.*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

>> % CrupaeM HeHYXHOe
>>clear (‘Al’,’A2","A3","w’")

3. g xaxmoro sjeMeHTa MAaTpUIlbl A BBIYUCIUTH 3HAUYCHHUE
nojauHoMa ¢ kodpdunuentamu (U +i1V). Pe3ynbTaTsl 3amnucath B MaTPUILY
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B. IIpeBpatuth €€ B BEMIECTBEHHYIO, B35B OT KaXIOI'0 JIEMEHTA €r0 Yroj

nmoBopoTa. CKOJBKO YHCTOTO BPEMEHHM MOTPeOOBANIOCH HA BBIMOJHEHHUE
m.3?

>> tic; B=polyval (u+i*v,A);B=angle(B);toc
Elapsed time 1s 0.003572 seconds.

4.  CocraBuTh aHOHUMHYIO (DYHKIIMIO JJIsi BEIYMCIICHUS TUIOMIAN

TpeyronsHmka 1o Qopmyre Iepoma (S=./p(p—a)(p—b)(p-c), p-
OJIyIEPUMETP, a,0,C — CTOPOHBI). BEIYHCINTE TI0MAAb IS €TUIIETCKOrO
TPEYroJbHUKA.

>> % BO3MOXeH TOJIbBKO OIOMH oIoepaTop. lljomanb
rnojlaraeM HYJIO, €eCJIM M3 3BaOaHHEX OTPE3KOB HEeJb34d
COCTABUTH TPEyI'OJIbHUK

>> geron=W@(a,b,c) real(0.25*sgrt((atbtc)* (atb-
c)* (atc-b) * (b+tc-a)));
>> geron(3,4,5)

ans =
6

5. Tloctpouth rpaduk 3aBucumoctu S(a) Ha otpeske [0, me],
npuasIB b=e, c=n. OdopMuTh TOANMUCH, IBET KPUBOH CHaEIaTh
(pHOJIETOBBIM.

>> % EcTp nOBa OyTM peumeHusa. 1-M COCTOMT B
[IEPENMCEBaAHUYM aHOHUMHOM QYHKLMUA.

>>% KomaHnma figure wm30OplTOuHa. Hfig - ykaszaTesb
Ha TeKyuuy rpadmrueckuyl OOBEeKT

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

>>

x=0:0.1:(pi*exp (1)) ;Hfig=figure (1) ;plot (x,geronl (x
yexp(l),pi));
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>>% BTopom nyThb, HoJiee oM, 3acTaBJIdeT
o0paTUTLCH K NporpaMMMpPOBaHUIO. HekxoTopre

KOHCTPYKUMM Tuna for..end OOCTYNHE M B KOHCOJMU.

>> % Hwxe ©oopMupyeTCcsa BEKTOP Yy, IOJIMHA KOTOPOTO
[IOCTOSHHO  yBeJIMUMBAETCH. 3aTeM  HEINOCPEeOCTBEHHO
BHIBOI Ipadmxa (puUCyHOK 3).

>> x=0:0.1:(pi*exp(l)),;y=I 1, for k=x
y=ly,geron(k,exp(l),pi)]; end;
>> Hfig =figure(2);plot(x,Vy);

|BblUI/CJ'IEHMF| no opmyne !'epona|
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Pucynok 3 — I'paduk no pe3ysibraTaM BBIUHCICHUN

B okHe Figure2 mienkHeM MBIIIBIO 0 HKOHKE CO CTPEIIKOM, Imepeiasa
K PEeKHM PEIaKTHpOBaHHUSA. BBI30BeM KOHTEKCTHOE MEHIO, CBS3aHHOE C
kpuBoii — myHKT Color, u BbpIOEpeM IIBeT. AHAJIOTHYHBIM CIIOCOOOM
BpIOepeM 1nBeT (oHa. CaemaeM W Apyrue MaHUIYJSLHAA C  OCSMH,
mognucsimMu w 1p. llome3eH myHKT TiIaBHOrO MeHro Insert, myHKT
KOHTEKCTHOTO McHI0 — Show Properties. YaoOHO Takke MHOIKIIOYHTH
pemaktop cBoiicTB (View — Property Editor). Mcionaus File— Generate M-
file, MO>XkHO MPOCMOTPETH COBEPIIICHHBIC HAMH JICHCTBUS B BUIC KOMAaH]I.

6. TIloctpouTh ceMeWCTBO KpWBBIX S(d) NpH TATH 3HAYCHHUAX
b=0,1,2,3,4 u dbuxkcupoBanHoM c=5. BennunHa a jexxut B npeaenax [0;8].
Touku MapKupOBaTk.
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>> %  3BakpeuiM 2-U ITpadmMK, OTKPBUJIM HOBHM C
yKaszaHMeM pucoBaTb BCe TaM

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

\4

> % VHMUMAIU3UPYEM IIe€pPEeMeEHHHE
>> a=0:0.5:8;b=0:1:4;c=5;

>>% KomMaHOBl 3aHMMaKT OBe CTPpOKM. OpraHu3yeM
LUKJI, OGopMMpyeM MacCCHUB yKasaTeJie Ha JMHUM, LBeT
auHUM B dopmMaTe RGB (cMechb KpacCHOT'O, 3e&JIEHOTO U
CUMHETO) CJydYauHbIN

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

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

rand]); end; hold off

>> SVI3MeHMM LBeTa JIMHUMM Ha IIPUBBUYHBE (PUCYHOK
4) (cm. ColorSpec) m pmoBaBuM MNOONMUCU K JIMHUMAM. BOT
TOe I[OHamoOMIMCh  ykaszaTenm! HazBaHmMa TIoJiydaeMm
npeobpas30BaHMEM UMCEJI B JIMTEPAJIbL

>> Mycolor:[lyl lml lcl lrl lgl lbl lwl lkl];
>> for j=1:5, Lname=strcat (num2str(j),': b=
"ynumZ2str (b (3)));

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

et P—
0 1 2 3 & 5 a8 7

Pucynok 4 — CeMeNnCcTBO KPUBBIX
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7. TlocTtpouth KOHTYpHBIA rpaduk Ha OcCHOBe Oazuca (U\V) H
MaTpUIlbl 3HAa4YeHUM B, KOoTOpas COAEPKUT BBICOTHI «rop». Ilnomanb
nocrpoeHus — [-2;2]% [-2;2].

>> % BHauaje cozmammM  OYHKLUMIO  PaACTATMBAHUMA
KOOPIMHAT, MNOCKOJNbKYy O0<U; & V<1l

>>stretch=0Q (x) 4/ (max (max(x))-min (min(x))) *x-

2* (max (max (x))+min (min(x)) )/ (max (max (x)) -

min (min(x)));

>> % llocTpoMM HepBOHAUaJIbHYI CEeTKY (PMUCYHOK 5).

>> [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 — nepBoHavyaibHas ceTka
Ybig =
0.4782 0.4782 0.4782 0.4782
0.5972 0.5972 0.5972 0.5972
0.1614 0.1614 0.1614 0.1614
0.8295 0.8295 0.8295 0.8295
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>> % IlocTpoumM NOOIOPOOHYK CeTKy B obOJjlacTu,
3aOaHHOM BeKTopaMuM U,v. JTa objlacTe obOd3aHa He
NpeBOCXOOUTE CYIECTBEHHO MNpenpnyiuyiln objgacTts [Xbig
Ybig]

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

>> % IlpoBeIeM MHTEPIOJIALMIO C MCIOJIb30BaHUe
Ky@qu CKIMX IIOJIMHOMOB

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

>> % IlocTpOMM KOHTYPHHM TI'padMK C 3BaJIMBKOM IOJId
KBAaIpPaTHOM IJIOouWaOKM

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

Jnst Toro, 4ToOBI CKONMUPOBATH PUCYHOK B Oydep oOMeHa,
ucnoaauth nmyHkt Edit — Copy Figure meHro rpadguueckoro okHa, a eciu
XOTHUM CKOITUPOBATh €ro BMeCTe ¢ (POHOM, TO MOCTaBUTH rayiouky File —
Preferences — File Copy Template — Copy Options — Use Figure Color.
YroObl 100aBUTH pacmu(poBKy IBeTOB, McnoaHuTh Insert — Colorbar.
MOXHO TIBETOBYIO TaMMy BBIOpaTh MOHOTOHHOM;, JJII 9TOTO HMEETCS
nyHkT Edit — Colormap..., a B mosBHBIIEMCS OKHE MOXHO BBIOpATh
oceHHIOI0 TamMmy I1BeToB (Tools — Standart colormaps — autumn) — (cm.
pucyHok 5) Caepxy-cnpaBa. ljisi Toro, 4ro0Obl oOpe3aTh y pHCYHKa
HEHUCIIOJIb3yeMble TOJII — TocTaBUTh rajgouky File — Export Setup —
(Properties=Size) — Expand Axes....

1.05

PucyHnok 5 — BeiOpanHasi ramma 11BETOB
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8. Iloctpouth mMmoBepXHOCTh ILTOMIaAeH S(a,b,C), BhIUHCICHHYIO
IS U30MEPUMETPUUECKUX TPEYTrONBHHUKOB (T.€. a+b+c=1).

>> & TloOTOTOBMM CETKM U 3HAUEHUsd, LBeT BHOepeM
IIOTOM

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

>> 5 VHuumManmsmpyeMm rpadudeckuyl OOBEeKT U IIOCTPOMM
B I[IepBOM MNPUOIMXeHUM (PUCYHOK 6). O®yHxumusa surf
[I0O3BOJISET YKa3eBaTh BEeKTOpa BMEeCTO MaTpul, T.e.
KakK Opl QyHKLUMS meshgrid BBIIOJIHAETCH aBTOMAaTUUECKU

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

>> % OOBIUHO LIBETOM OTMeuaeTCs BBCOTa TOUKM. BrRemem
cBom uLBeTa (B nanurpe RGB) M HEMHOTO WM3MEHUM YI'OJI

3peHnd (pucyHok 7). Taxkxe ybOepeM JIMHUM CETKU
MTOBEPXHOCTH.
>> 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 ('CTropoHa B','Color', [1 0 0]) zlabel
('Beamumua njgowanm', 'Color',[1 0 0], 'Rotation',
90) ;

>>title ('llmomans ', 'BackgroundColor', [0.9412 0.9412
0.941271, ..

'EdgeColor', [1 O 0], 'FontSize',6 14,
'"FontWeight', 'bold', 'LineWidth', 1) ;

>>axis ([0 1 01 0 0.5]); box('on');
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npo

Pucynok 7 — I'padpuueckuii 00bEKT
C UBMEHEHHBIM YTJIOM 3pCHUS

Pucynok 6 — I'paduueckuit 00beKT
B [IEPBOM IPUOTMAKEHUU

Ilpumeuanue: Yxaxxure OIMOKY BEIYUCICHUI TIPU BHITIOJHEHUS 11.8.
Kak ee ncnpasuts? Cwm. 1.10.

9. IlocTpouTh B AEKAPTOBBIX KOOPJMHATAX KPHUBYIO, 3aJaHHYIO
napaMmeTpuyecku Ha [ — 1 ; ] (pucyHok 8):

X(t)

T(t) =| y(t) [=Usint+Vcost, «runbaa»— nepsble TPH KOMIIOHEHTA

z(t)

OJHOUMCHHBIX BEKTOPOB.

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

>> % ObpaTmMTe BHMMaAHME, UTO MbB 3IeChb He JeJlaeM
MaTpuLL, VCIIOJIb 3y A oBbJIeTueHHBIN BEI3OB OYHKL MM —
PUCOBAJIKM — IIOBTOMY HE MOXEM IIPUMMEHATH MHIEKCALMIO
10 OCHAM

>> MyCurv

e3=0d(t)

u(3)*sin(t)+v(3) *cos (t) ;

ezplot3 (MyCurvel,MyCurve?2,MyCurve3, [-pi,pi])
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05

x

Pucynok 8 — Koopaunatnas kpuBas

10. Co3sgatb KUHOJICHTY, O0TOOpaKarOITy IO HBOJIIOIIAIO
MOBEPXHOCTH TPEYTrOJIBHUKOB TIPH HM3MCHEHUU TPEThEH CTOPOHBI
TPEyTOJbHUKA.

>> 5  OdopMMpyeM CeTKy UM 00JlaCThb 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);

>> % [TocaenoBaTesIbHO cosmaeM rpaduyueckue
OOBEKTH: PUCYHOK, IPOCTPaHCTBO OCEM, I[IOBEPXHOCTDb
(moka MnNpoOHYI)

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

>> % MomgubmuUMpyeM IapaMeTpel OOBEKTOB. YOUpaeMm
ceTky, IOejlaeM ILIBETOBYI I'aMMy HEeIOIBIXHOM (BaxeH
MOPSAOOK BH3O0Ba YCTAHOBKM IIPEeNeJIOB TpPeThbeM OCU U
LIBETOBOM JIET'€HIEL

>> colormap ('jet'); set (gca, 'Box','on');
caxis ([0 0.51); colorbar;
set (Hsur, 'LineStyle', 'none')
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>> % OCHOBHOM LMKJI — CMEeHa IOaHHBIX I[IOCTPOEHMS.
Ha JseTy dopMmMpyeM MaCCUMB M3 CKPUMHIIOTOB—-KAPTUHOK

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

>> % I[lpourIpeElBAeM KMHO 5 pas Hompsdan. 3alMCEBaeM
avi-odani, ero MOXHO NpoUIrpaTh CTaHIOAP THEIMM
cpencTBaMmu Windows.

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

3agaHue:

1. CdopmupoBarh cinydailHyr0 KOMIUIEKCHO3HAYHYIO MaTpuily A
pasmepa 3X%3, BBIYUCIUTH MATPUYHYI) DJKCIOHEHTYy B = e”. Peumrs
crcTeMy JIMHEHHBIX ypaBHeHnit Az = (111) .

2. CdopmupoBarh, HE HCHOJB3YS IUKIOB, MaTPUIly BHJIA

(AB B
A [a 0
(D2) gacth

3.  BpIuHCIUTH C MOMOIIBI0 AHOHUMHOMW (DYHKITUN DJICKTPUICCKUN
MOTEHIIMAT CHUCTEMBbl TOYEUHBIX DJIEKTPUUECKUX 3apsiioB, 3aJlaHHBIX
koopauHatamu (D1,D2), B Ttouke c¢ xoopaunatamu (0,0). 3apsiasi
MOJIOKUTEIbHBIE, 10 MOJIYJIIO PaBHBI 1.

4.  TlocTpouTh KOHTYpHBIM TpaduK NOTEHIHATIA HA IUIOLIAIA
[-2;2] x[-2;2]. BbINOIHUTH LBETOBYIO JIETCHAY B JOrapH(pMUYCCKOM
Macirabe. B rpadudeckom penakrtope opopMuth rpaduk Kpacuso.

5. Iloctpouts B  monsipHbIX  KoopauHaTax  2D-rpadux
HanpspkeHHocTel nois (velocity plot).

6. Iloctpouts 3D-rpaduk n.4.

/. Co3marb aHUMAIMIO KOHTypHOro rpaduka B 1.4. TpH

ABHIKCHHUHN KOOPAWHAT 3apAa0B 110 3dKOHY:
D1; = D1;(1+acos(j+it)) D2; =D2;(1+asin(i+ jt)),  0<t<2m,

a=0.2
Ilpumeuanue: nockonbky rpaduka TpeOyeT BpPEMEHH JIsI CBOETO

J U BBIICIUTH U3 Hee BemecTBeHHY0 (D1) n koMImiekcHyo
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MIOCTPOEHUS, TO HWCIOJb30BATh KOMAHAY pause Mg 3aJaHHs 3aJICPKEK.
Bonee npeanouTuTeIbHBIN TyTh — KOMaHaa drawnow go B3stus dpeiima.
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JlaGoparopHasi padora Ne3

IIpoBeaenue BoryucjieHuil ¢ noMmoumb M-gaiiios
1. Co3nanue u otiaaaka M-gaitjioB

MATLAB ABIIACTCS VHTEPIPETUPYIOLLIUM A3BIKOM
HETMOCPE/ICTBEHHBIX BBIYMCICHUH, T.€. BBIPAKEHHUS, KOTOPHIE BBl BBOJAUTE,
UHTEPIPETUPYIOTCS UM BBIYUCIAIOTCA. [IOCKOJIBKY BCE BBIUKMCIICHUS B
MATLAB BBINOJTHSAIOTCS C ABOMHON TOYHOCTHIO, OPMAT BBIBOJIA MOMKET
YIPABIATHCA C MOMOIIBIO CIECTYIOMIMX KOMaH I (PUCYHOK 9).

format short | ¢ pukcupoBanHoit Toukoil 1 4 aHakaMu MoCAe TOYKH
(o ymMoAuanuHo )

format long | ¢ qpuKcupoBanmoii Toukoii 1 14 sHakamu nocae Toukw

format 5111}1'1: € | Hay4Had HOTaLHA C 4 JeCATHYHBIMH 3HAKaMH

fDI'lI‘.lat 1+:+11g € | HayuHad HOTallld C 15 AeCATHYHBIMH 3HakaMH

Pucynok 9 — Komanasl yripaBiienusi popmaTom BbIBOJIA

[locne BbI30Ba OJHOTO M3 MPUBEACHHBIX BbIIE (HOPMATOB OH
coxpaHsieTcss 10 BbI3oBa japyroro. Komanma format compact momasiser
OOJBIIMHCTBO  MYCTBHIX  CTPOK, TMO3BOJIsASI  OOJIbIlIEE  KOJUYECTBO
uH(popMaIMy BBIBECTU Ha JKpaH WM cTpaHuily. OHa HE 3aBUCUT OT
apyrux komanna opmara. Komanna eval upe3BbrvaitHa mose3Ha, mo3BoJisis
0OMEHHUBATHCS MEXAYy MpoleaypamMu (0COOEHHO, BHEIIHUMHU) CTPOKOM-
napaMeTpoM, KOTopash MPUHYXKIAET CUCTEMY K BBIMOJHEHHUIO 3aJaHHOU
ATOMN CTPOKOW KoMaHAbl (niu cepuu komana). Hamomuum, uto MATLAB
paznyaeT OOJIbIIINE U MaJieHbKHE OYKBBI B MMEHAaX KOMaH/a, GYHKIUNA U
MEPEMEHHBIX, a CTIEI[3HAKU MOT'YT OBITh 3alMCaHbl Yepe3 0OpaTHBIN CIIAIII.

JInst mpocThIX omepanuii y100€H MHTEPAKTUBHBIA PEKUM, HO €CIU
BBIYUCJICHUS] HY)XHO MHOTOKPATHO BBIMOJHATh WM  HEOOXOJAUMO
pEaTnu30BbIBATh CJIOXKHBIE AJITOPUTMBI, TO CJIEAyeT MCIOJIbH30BaTh M-
daiitner MATLAB (pacmupenue ¢daitna cOCTOMT U3 OJHOW OYKBBI m).
[ToznakomuMcst co script-m-dainamMu (WM CIIEHAPUSIMH )— TEKCTOBBIMHU
daiimamu,  coaep)KamMMu  WMHCTpyknuu  Ha  si3pike MATLAB,
NOJJICKAIIMMUA HUCTIOJIHEHUIO B aBTOMAaTUYECKOM IaKETHOM pPEKUME.
Coznath Tako# (aitn ynoOHee ¢ momoIibio penakropa cuctembl MATLAB
(He 3a0ynmeMm crmoco0 co3gaHus, UCXOAs U3 OKHA HCTOpuH KomaHn). OH
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BEI3BIBaeTCS M3 KoMaHgHoro okHa cucreMbl MATLAB komaHnoii MeHIO
File/New/M-file (v camoii JIeBOM KHOIIKOW Ha II0JIOCE MHCTPYMCHTOB,
Ha KOTOPOM M300pa)K€H YMCTHIM Oenblii JucT Oymaru). 3amucaHHbIC B
script-chaiiiel KoMaHABI OyayT BBITIOJHEHBI, €CJIM B KOMAHJHOHW CTpPOKE
BBeCTM  uMsa  script-aitna  (6e3  pacmmpenus). IlepemeHHsle,
omnpeaessieMble B KOMaHJHOM OKHE M TIEPEMEHHBIC, OMpeAeisieMble B
CIIEHAPUSAX, COCTABISAIOT €JuHOE padouee MPOCTPAHCTBO CHUCTEMBI
MATLAB, npudem nepeMeHHbIE, ONPEAETIIEMbIE B CIIEHAPHUSX, SBIISIIOTCS
100aNbHBIMU, UX 3HAYEHUS 3aMECTSIT 3HAUEHUS] TAKUX K€ MEPEMEHHBIX,
KOTOpbI€ OBLIM HCIOJIh30BaHbI 0 BBhI30Ba JaHHOTO script-paitma. Tekcr
peabHO MMeromuxcs m-¢ainos (cuctemel MATLAB, nampumep polar,
WM BalllUX COOCTBEHHBIX) MOXKHO IMPOCMOTPETH C MOMOIIBIO KOMAaHJIbI
type <ums_(pyHKIIUNI>,

Opnnako, OOJIBIIMHCTBO M-(halaoB ABISIIOTCA daniaaMu-QyHKIIUIMH,
T.€. mporpamMmmamu. [Ipu ToM ke mopsijKke BbI30Ba B OTJIUYHUE OT IIPOCTOTO
JIMHEWHOTO CKPUIITA, XOTS. Obl TOT U COJEPHKaj, HapuMep, HUKINYECKUE
KOHCTPYKIIMHM, HOPMaJIbHBIM M-paiil COAEPKHUT TeI0, OKaWMIIEHHOE
CIEAYIOIIMMHU JCKIJIapalUsIMU:

function [outl, out2, ...] = funname(inl, 1in2,
c..)
<body>
End

Temo MoxeT OBITh IIPEACTABIICHO B TaKOM (hopmare:
<body>=

$CTPOKM OCHOBHOT'O KOMMEHTAapusa, IJOCTYIHOT'O IO
KOMaHIe help

% Iajiee TpM UeTHPE OCHOBHHX [MOBTOPAKNIMXCS TUIIA
KOHCTPYKLUUN

Q

% OObsaBJieHMe COOCTBEHHBIX II€PEMEHHBIX U KOMaHIH
MATLAB

<HepeMeHHaF{:Bpra>KeHMe> ; <KOMaHIIa>

%5 OOmwaBJjieHMEe NOOIOQYHKLMUM (nmmeTcsa  OOBIUHO C
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OTCTYIIOM)

function [out]=nested funname (in)
<OmnepaTopH; >
end;
% KoHCcTpykumMm sas3wlka Tuna for, if, ...

If <ycrnoBue>
<omnepaTopH; >
end

B 3aronoBke SBHOM BHJAE MUIIYTCS BBIXOJHBIE ApPryMEHTHI, 4YTO
HECKOJIBKO OTJIMYaeTcsi, Hanmpumep, oT Cu-nporpamm (Tam cioso function
paBHO3HauHO procedure). CxomHbie JCKIapalid HWMEIOT MECTO JUIsI
noAGYHKIMK U MUITYTCS BHYTPH TeJla, KOTOPOE MO CYTH TOXKJACCTBEHHO
nakety koMana. MATLAB paccmarpuBaer m-gaiin kak 0JHY «TJIaBHYIO»
(primary) ¢yHKIHIO, TpHYEeM €€ UMs 005S3aHO COBIIaJIaTh MMCHEM M-
daiina; BHYTpH OTOM (QYHKIMH MOTYT pacrojiaraThCsa JeKJIapaluu
JIOKaNBHBIX (BJIOKEHHBIX, Nested) QyHKIM, TOCTYIMHBIX TOJBKO U3HYTPH
naHHoro M-gaiina. Huwke rnaBHOW (PYHKIMH B PEAKUX CIydasX MOTYT
pacrnioyiaratbesi MOAGYHKIIMH, HO JOCTYN K HUM BO3MOXEH TOJBKO H3
IJIaBHOM — MOATOMY HMX JIy4Yllle BCE-TaKH PEaTU30BbIBATh KaK BJIOKCHHBIE.
BayTpr m-¢aiisioB MOKHO CChUIATHCS HA Ipyrue m-(}ailibl, B TOM YUCIE U
Ha caMoro ce0si peKypcMBHO. TeM caMbIM peaau3yroTcs, XOTS M He
MOJIHOCTBIO, TPUHIIUIIBI TIPOIIEAYPHOTO MporpaMMupoBaHus. [lepemMenHbIe
B (DYHKIMSAX SIBISIOTCS MO YMOJYAHHIO JIOKAJIIBHBIMU, HO B Bepcusix 4.0 u
BBIIIE Pa3pEIICHO OOBSBIATH TpeOyeMmble NEPEMEHHBIE TJI00ATbHBIMU
(global). 3nak “;” momy4aet 1BOMHOE TOJIKOBAHUE: C OAHOM CTOPOHBI — 3TO
MOJABJICHUE BBIBOJIa B KOHCOJIb, C JIPYTOM — MPUBBIYHBIA pa3geaUTENb
MEXK]ly onepaTopaMu A3bIKa.

Kak u B Oubmmoreunsix ¢ynkuusx MATLAB, wucnonssyercs
NPUHLIMO  U30BITOYHOTO  3aJaHUsl  apryMEHTOB. OJTO  TO3BOJISIET
BapbUpPOBAaTh JIEUCTBUS B 3aBUCUMOCTH OT (POpMBI M KOJIUYECTBA
apryMeHToB (CM. nargin, nargout ¥ OCOOCHHO MapaMeTp JEKJIapaluu
dyHKIMK varargin). AHaJOTUYHO, JIOCTYIl K pe3yJibTaTaM BBIIOJHEHUS
MOXET OBbITh YaCTUUHBIM. [Ipu BbI30BE PYHKIMU ISl HEE CO3JAETCSI CTEK
naMsiTH, B KOTOPBIA IMOMEIIAIOTCS TOMHMMO JIOKAJbHBIX TEePEMEHHBIX
KOMWKU OJTHOMMEHHBIX MEPEMEHHBIX BbI30Ba. Jljisi mpocTtoro mHTepdeiica,
MCTIOJB3YIOMIETO TOJIBKO KOHCOIb, MPEeIyCMOTPeHBl omeparopsl disp,



32

input, error. Kak u B OOJIBIIMHCTBE SI3bIKOB/CpPEl IPOrPaMMHPOBAHUS,
MATLAB o0nagaer cTaHIapTHBIMH OIEpaTOpaMHu BETBIICHHS, BHIOOpA U
nukia (kpome Qoto). OcobOenHocth fOr 3akmrodyaeTcs B HCIOIb30BaHUH
MaccuBa/MaTpullbl B KauyecTBe MHJAEKCA, TMPU ITOM  CUETUHUK
MOCJIEIOBATENIbHO MPOOETraeT 3HA4YeHUs, OBITh MOKET BEIIECTBEHHBIE,
AJIEMEHTOB/CTONOIOB MaTpullbl. Hampumep, ecnu BaM  HEOOXOIUMO
BBITIOJIHUTH <OMEPaTop> TOJILKO MJI TEX SJEMEHTOB MATPHUIIbI, KOTOPbHIE
OombIe 3, TO yI0OHO 3TO CAENATh CJIEAYIOMUM 00pa3oM:

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

PenakTop/oTinaguuk NpeaocTaBiIsieT KakK CpelcTBa pPeAaKTUPOBAHMUS
TeKcTa m-¢aiiyia, TaK U CPEACTBA IMOMIAroBOM ero otnagku. OauH u3
CII0cO00OB BBI30BA PeaKTOpa — BBI3OB M3 koMaHAHOM cTpoku MATLAB ¢
nomolblo kKoMmanabl edit. PemakTop, MCHonb3yeMblii B CHCTEME, UMEET
CUHTAaKCUYECKYI0 PacKpacKy, T.e. CJIOBO WM CHMBOJI MO MEpe BBOJA
MpUOOPETalOT TOT IIBET, KOTOPBIM COOTBETCTBYET MX THUIY. C IOMOIIBIO
IMyHKTa MeHI0 T00Is-Fonts MOKHO HacCTpOUThH TaKuWe Ba)KHBIC MapaMETpPhI,
KaK MCTOJIb3yeMBbIi MIPUPT. ITO 0COOCHHO BaXKHO JIJIs1 pabOThI C PYCCKUM
TEKCTOM, TIOCKOJIBKY HE BCE MIPU(THI MPAaBUIBHO BOCIIPOU3BOIAT PYCCKUI
TEeKCT. PelakTop MMeeT cTaHJapTHBIA HAaOOp BO3MOXHOCTEH (3amyck M-
daitna, paccTaHoBKa Touek octaHoBa — breakpoints), Tak u crenuaabHbIC:
nepekimoucHue B Cell Mode (pexum saeex), myOnmkarnus html, myHkT
Evaluate  Selection, KOTOpBIM MO3BOJIIET BBIYUCISATH  3HAUCHUE
BBIZICJICHHOTO BBIPAXEHHUS M MMOMEIIATh PE3yIbTaT B KOHCOJb, MyHKT Edit-
Paste to Workspace. B pexunme sueek JieTKO OTJIaXUBaTh W YUTATh
nporpaMmy; ¢ TOM K€ LieJiblo BBejAeHa mukrtorpamma Show Functions,
MO3BOJIAIONIAS TEPECKaKUBaTh IO 3arojOBKaM BJIOKCHHBIX (DYHKITUH.
bonee neranpHBIC CBENCHHS MOXHO IIPOYECTh, Ha)XaB ITYHKT MEHIO
penakTopa Help — Using the M-file Editor.

CnpaBa oT peaakthpyemoro (daitia HaXOJHUTCSl JUHEWKa HOMEPOB
CTpOK, a cieBa (PSI0M C TOJIOCOM MPOKPYTKHU) — JUHENKa omnOok. Ecnu B
CTpOKE HaiiJieHa CHHTaKCHYecKas oIMOKa, TO UMeeM KpacHBIA MapKep Ha
JUHEIKe omMOO0K; ecIu OMMOKa HeKpUTHYIHas (Warning), To mBeT Mapkepa
xenteid. Kox Moxer OBITh MpenBapUTENIbHO MPOBEpPEH (3TO YEM-TO
HAIIOMUHAET 3Tal KOMIWISIIMK) - C MOMOIIbI0 MyHKTa MeHio Tools —
Check Code with M-Lint (BbI3bpIBacTCS CHEIHAIBHOE OKHO C IMEPEYHEM
HaWJECHHBIX OMMOO0K). [IoMUMO CHHTAKCMYECKHUX €CTh OIIMOKH BPEMCHH
BbITIOJIHEHUSI. OMIMOKM BPEMEHH BBITIOJIHEHHS BBISIBUTH OOJIE€ CIIOXKHO,
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MOTOMY 4YTO JIOKaJibHasi pabouas o007acTh mM-(QyHKIIMH OKa3bIBACTCS
MOTEPSIHHOM, €CJIM OIMOKa MPUBOIUT K BO3BpaTy B pabodyro 00JacTh
cuctembl MATLAB. UTo0bI onipeieIuTh NPUYMHY TaKOW OIMIMOKH, MOXKHO
HCIIOJIb30BaTh OJIMH U3 CIECIYIOMIMX TPUEMOB:

e  pealn30BaTh BBIBO/I pE3YyJIbTAaTOB POMEKYTOUHBIX
BBIYMCJICHUN Ha UCIUICH, yIAJIMB B COOTBETCTBYIOIIUX OMEPATOPAX TOUKU
C 3amATol, KOTOPBIE€ MOJABISIOT BBIBOJ Ha JKpaH MPOMEKYTOUHBIX
pE3YIbTATOB;

e go0GaButh B m-(aitn  komanasl keyboard, koropsie
OCTAHABJIMBAIOT BBHIMIOJIHEHUE M-(ailia U pa3pemarT TPOBEPUTH U
M3MEHUTh TIEpEMEHHbIE paboueil 00yiacTu BbI3bIBaeMOW m-GyHkiuu. B
ATOM pEKHUME MOABISETCS clenuaibHoe npuriamenue K». Bo3Bpar k
BBITIOJTHEHUIO (DYHKIIMM peaqnu3yeTcss KOMaH0# return;

®  3aKOMMEHTHUPOBATH 3ar0JIOBOK (DYHKIIMU M BBITIOJTHUTH M-daiin
KaK CI€HApUi. DTO MO3BOJISIET MPOCIECAUTh PE3YIbTATHI MPOMEXYTOUHBIX
BBIYUCIICHUN B paboueil 00J1acTH CUCTEMBI;

o UCIOIB30BaTh oTiaauuk cucteMbl MATLAB (cM. HECKOJIBKO
MUKTOTPaMM Ha TIaHEJIU CIpaBa) — TOJBKO B CIy4ae OTCYTCTBHUS BXOJHBIX
apryMEHTOB.

[Tpumep:

1. Iloctpoutp u  odopmMutrh rpaduku  Tpex  QyHKIUI

3
y(t) =tInt+31+t2sint, z(t)=1+t w(t)=z(t)-y(t) ma [0;3]. U3

1+t%
cepuu HaOpaHHBIX KOMaH]l coopaTh M-daiin-cueHapuii.

Co3ngaauM aHOHUMHBIE QYHKIIUU

>> funy=@Q (x)
(x.72).*log (x+eps)+ (1+x.72) .~ (1/3);
>> funz=0Q (x) (1+x.73) ./ (1+x."2) ; funw=Q (x)

funz (x) —funy (x) ;
[IpoBepuM NMpaBUIBHOCTH 3aJaHUS
>> X=[0 1 2];[funy(X); funz (X) ; funw (X) ],

clear ('X")
ans =
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1.0000 1.2599 4.4826
1.0000 1.0000 1.8000
0 -0.2599 -2.6826

Crpoum rpaduku OpoCTEHIITUM MyTEM

>> figure(1l);hold on; fplot (funy, [0 31,'-
yv');fplot (funz, [0 3]1,'--r'"); fplot (funw, [0
31,':9');hold off

C nomompto koHTEeKcTHOTO MeHio (Create...) B History Commands
dbopmupyem M-daiin Tekyield ceccuu (JIUIIHUE KOMaHJIbl MOXXHO 3aTeM
cTepeTh B penakrope) (pucyHok 10)

"] Editor - Untitled* ~ =laix]
File Edit Text Go Cell Tools Debug Desktop Window Help - | 2 X
DEH| BB vo (S e f|BR0|EDQE DB | e =] HODB &0
(BB B -fo *| = x| 0

Bl «—— 26.02.07 10:59 ——% [l

2 funy=0 (x) (x.72).%log(x+eps)+{1+x."2) .7 ({1/3)

3 funz=@(x) (1+x.73)./(1+x.72)

4 figure (1) ;hold on;fplot (funy, [0 3],'-y');fplot{funz, [0 3],'--r');;fplot (funw, [0 3],':g');hold off

5

| seript [t 3 eali2gl [OVR .

Pucynoxk 10 — ®opmupoBanue (aiina TeKyiiei ceccuu

[IpoBenem ykparmieHnue rpaduka (CKakem, 3aMEHHM JKEJITHIA I[BET
JMHUM HA CUHUM M 100aBuM JereHny) (pucyHok 11). McrnomHuM myHKT
File/Generate M-file. OtkpoeTcs HoBBI# (aitn Untitled-2. Ckonupyem Bce
CeKIMu OTTyJa (Kpome mepBoil, HauumHas co cTpoku %Create Figure).
CoxpanuM (aiin mox nmenem MyGraph.m B Texymmii kaTaJior.

15

— )
el
R 0mA00 10

10

OpauHaTa

0 1 2 3
Abcurcca

Pucynok 11 — Utorossrii rpadux
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K  coxaneHnuto, HECMOTpS Ha  TMOJE3HbIE  KOHCTPYKIHH
Cr€HEpUPOBAHHOTO KOJa, OH ObUI MCIOJHEH B BHUJAE (YHKIHMH, TOITOMY
NpUJETCST  MPOBECTH  psifi  M3MEHEHUM, 4TOOBl  cjenaTh  €ro
pabotocrocooHsIM. B mepBoii ceknmm 3amenum figurel = figure() Ha
set(gcf, - Bemp MoONIOTHO TpadUKOB yKe co3naHo. Bo BTopoi cekiuu
nepBasi cTtpoka mnpuoobperer Bui set(gca,'Color',[0.502 1 1]);. Taxxe
cleayeT yOpaTh TpPETbI0O OChb B KOMaHJC NPOPHCOBKU ocelr axis. C
cexusamMu «% Create plot» ciioxHee, 311ech IPUIETCS ONMEPALNIO CO3/TaHUs
KPUBOM 3aMEHSATh HA MOUCK YKAa3aHHOM KPUBOU U YCTAHOBKY €€ CBOWCTB
(cm . findobj). DTo MO3BOAUT HaM 3aMEHHTH BCE «IIYCTBHIE» CCBUIKU
(IECKpHUIITOPHI).

OOmuii BUJI KOJA M CMAcCIITAOMPOBAHHOTO pe3yJibTaTa €ro
BBIMOTHCHUS (110 koman e MyGraph B koHCOJIM) CM. Ha pUCYHKe 12 CHH3Y
U CJIeBa.

T %$—— 26.02.07 10:53 —-% I
2 — funy=0@(x) (x.72).*log(x+eps)+(1+x."2).~(1/3):

3 - funz=Q@(x) (1+x.73)./(1+x."°2):

4 — funw=R (x) funz(x)-funy(x):

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

B = fplot (funz, [0 3], '——xr'):;fplot(funw, [0 3],':g'):hold ofL
-

8 % Create figure

Sel setci{gef, ...

10 'Color',[D0.8549 0.702 1],...

11 tInvertHacdcopy 'y "oty - - -

12 'Name' , ' Tpu rpadura’ ...

13 'NumberTitcle!' ,'off' ...

14 'PaperSize' ,[20.98 29.68]) :

15;

16 % Create axes

17 = set(gca,'Color',[0.502 1 1]):

18 - eaexis ([0 3 -10 15]):

19 = hold{('all'):
20
21 % Change plots
22 — HLines = findobj(gca,'Type','line'):;
edis set (HLines{(1l),'Coloxr',[0 O 1F):
24 — get (HLines(2),'Color',[1 0O 0], 'LineStyle!','—="'):
25 = set(HLines(3),'Color',[0 1 0] ,'LineStyle',':','LineWidch' 3):
26
27 % Create xlabel
28 = xlabel('ABcuamcca'):
29
30 % Create vlabel
31 - vylabel (' Opouuara')
32
33 % Create legend
g2 = legendl = legend(gcea,{'v(t)','z(t)','w(t)=z(t)—-v(Lt)'},...
35 'Position' , [0.1896 0.7425 0.4257 0.1909]) :
36

Pucynok 12 — O6muit Bua koaa



36

2. 3anucate B Buae M-QyHKUMHU BbIYUCIEHUA 10 Gdopmylie

I'epona B ¢aiine geroncore. Berancnuts miomans mpu Habopax (1,2,1.5) u
(1,2,4).

function S=geroncore (a,b,c)
p=(atb+c) /2;
S=sqrt (p.* (p-a) .* (p-b) .*(p-c) ) ;S=real (S);
end
>> geroncore ([1 1],[2 2],[1.5 47])
ans =
0.7262 0

3. 3Bammcarp B Buae M-¢bynknuu MyTriangle pemrarens
TPEyrojbHHKA, T.€. MO TPEM 3aJaHHBIM €ro 3JICMCHTAM HAaXOIAIIMMA
OCTaJIbHBIC — YUCIIO API'YMEHTOB U PE3YyJIbTAaTOB IIEPEMEHHOC.

[IpuroroBum mabiaoH M-daiina, pa3o0beM ero Ha cekiuu (CM.
UKOHKY «%%+» Ha BTOpOM MaHEeIN peJakTopa) U Cpa3y ero 3aIruiiemM

function [MyS, varargout]=MyTriangle (varagrin)

o

s 9Ta byHkuusa "peumaeT" TpeyroOJIbHUMK. CTaHIOAaPTHBEM
BEI3OB IIpelycMaTpuUBaeT

o

% 4 BXOIHEIX M 4 BEIXOIHEIX apr'yMeHTa. I[lepBele TPpHU
apryMeHTa — IJIMHE TpexX

% CTOPOH, UYETBEPTHM — CTpOKa Buma 'abA', rzoe
DoJiblIMMM OyKBaAMM YKas3aHEL

% YTJIBI, @ MaJlbBlMM — CTOPOHE (yToJl A TIPOTUBOJIEXUT
CTOPOHEe a) . [laTel apr'yMeHT

% npenycMaTpMBaeT JOOMNOJIHMTEJIbHBEIM pPacdeT
OMCCeKTpMucC, MeIaraH WM BECOT.

o° oo
o\

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

Q
oo ]

o o©

[lpoBepka HOaHHEX

o° oo
o\

3anmMch IOaHHBIX

o\©°
o\©°
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$BrlUMCJieHMEe pe3yJibTaTa

%BEIBOI pPel3yJbTaTOB
varargout (1)=varargin (1) ;

end

bynem HamomHATH  coAEpKaHUME  KaxaouM cekuuu. Haunem
MIPEBAPUTEIIBHYIO TPOBEPKY MaHHBIX. [Ipm skemanum dopMar JaHHBIX
MOXHO BBIBEpATH TiIaTenabHee. [Ioka ke mpoBepsieM 4uciio apryMEHTOB U
dopmMart JIereHabl, KOTopas MHIIETCS Kak MaccuB cuMBosioB B MyLegend.
Jl1s mpuMepa Mbl COXPAaHWIM 3aKOMMEHTHPOBAHHYIO «TOYKY OCTaHOBa»
keyboard. OcobGeHHOCTh TIEpEeMEHHOM Varargin coCTOMT B TOM, YTO OHA
sBIIIeTCS MaccuBOM siueek (Cell array), THIOM MpPOMEXYTOYHBIM MEKITY
KJIACCUYECKOM 3aluChio U MaccuBOM. [lo3TOMy J1si M3BJIEUYEHUS JAHHBIX
ucnonb3yercs Qyukius char. Ilpoime, HO MEHEe HPHUBBIYHO, ObLIO ObI
3anucarb varargin {4} BMeCcTO varargin (4) .

sllpoBepKa IOaHHBIX
switch nargin
case {0,1,2}
warning ('CamMmkoM MaJIO apr'yMeHTOB'),
flag=false;
case {06,7,8}
warning ('CamMmkoM MHOTO apIlyMeHTOB'),
flag=false;
otherwise
flag=true;
if (nargin~=3) MyLegend=char (varargin (4));
end;
Skeyboard;
end;
if (~flag) return; end;
MyLegend=MyLegend (1:3) ; flag=true;NAngles=0;
for s=MyLegend
switch s
case {'a','b','c'}
case {'A','B', 'C"}
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NAngles=NAngles+1;
otherwise
flag=false;

end;
if (~flag) break; end
end;
1if (NAngles==3) error ('llo TpeM yrJjaM HeJIb3d PEUUThH

TPeyTroJIbHUK ') ,

return; end;
if (~flag) error ('HenpaBuibHEM GopMaT JIETEHIH
InaHHBEIX '), return; end;

JIist 3ammMcH  JaHHBIX HCTOJIB3YeM IMPOCTOH IUKI M TOJC3HYIO
koman1y eval.

$3anmMch IaHHBIX

for (3=1:3)
eval (strcat (MyLegend (]), '=',num2str (varargin{j}), "'
;")) end;

Jlis pacuera HaM HYKHO Pa3JeluTh CEKIIMIO Ha JIBE YaCTH, B IICPBOM
— omnucaHusi (QyHKIMA, a BO BTOPOM — BBI3BIBAIOIIMN HX KO,
3aK/IOYnTEeIbHAS ~ KOMaHIa  BbI3BIBaeT  (YHKIMIO  Jeroncore us
OJIHOMMEHHOro M-aiina. MBI Tak)e 0CTaBHIIM TOYKY OocTaHOoBa Keyboard,;
MOYYHTEIBLHO PAcCMOTPETh OJMHAKOBO HA3bIBAIOIIMECS IIEPEMCHHEIC,
UMEIOIIME PAa3HYI0 00JacTh MEHCTBHS — CM. BO BPEMsI BTOPOTO OCTaHOBA
cenekrop Workspace-Stack. B creke ¢ynkmuu b=5, a creke mporpammer
b=4 — unHTEepnperaTop HE MyTaeTcs B JACHCTBHM NMPHUHIUIA <JIOKAIBHOE
UMs 3aKphIBAaeT riobanbHOe». Temeph MPOrpaMMy MOKHO OCMBICIIEHHO
3allyCKaTh, BPEMEHHO PAaCKOMMEHTApHBas IOCIEIHIOI0 CTPOYKY —
Hanpumep, >> MyTriangle(3,4,5,"abc').

% CHaualJla CIMCOK OYHKLMM, MaTeMaTUuudecKM BcCe
CBOOIMUTCS K 5 ciaydasMm

o\

o
O
%5 Teopema CHMHYCOB. JIBa yIJla NpUJIeXaT CTOPOHEe.
% HaxommuTcsa CTOpOHa y MNepBOTO yIJla

function res=SIN side (a,alfa,beta)
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if (alfatbeta>180) warning('lBa Tymnex yIJa
HEBOBMOXHEL') ;
res=NaN; return;
end;

res=a.*sin (deg2rad(beta)) ./sin(deg2rad(alfa+beta))
end
s Teopema KOCMHYCOB. HaxomomTcsda CTOPOHa BO3Je yIJla
function res=COS side (b,c,gamma)
al=c.”2-(b.*sin(deg2rad(gamma))) ~2;
if (al<0) warning('Takoro TpeyroJibHMKAa He
cymectTryeT') ;
res=NaN; return;
end;
aZ2=b+sqgrt(al); ;al=b-sgrt(al);
if (al<0) warning('HammeHo @IBa TaKUX
TpeyroJsbHUKa! ') ; end;
res=az2;
end
% TeopemMa KOCHMHYCOB. HaxomouTcsa CTOpPOHA NPOTUBR yIJla
function res=COS opposite (a,b,gamma)
res=sqgrt(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 BBEIIOJIHEHO HEPABEHCTBO
TPpeyTroJibHUKA ') ;
res=NaN; return;
end;
keyboard;
res=acosd((a."2+b."2-c.”2) ./ (2*a.*b));
end

o\
o\

% T';maBHEM OJIOK pacuyeTa
switch MyLegend
case 'abc'
C=COS angle(a,b,c); 1f(C==NaN) return; end;
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B=COS angle(a,c,b); 1if(B==NaN) return; end;
A=COS angle(c,b,a); 1f(A==NaN) return; end;
case 'abC'
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);1if (b==NaN) return; end;
c=COS_ opposite(a,b,C);1f (c==NaN) return; end;
otherwise

disp('BymeT yJjaydlmeHO B cJjen. Bepcuax')
end

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

[IpoBeneM TOMOJHUTENbHBIE BBIYMUCICHUS MEIWAH, BBICOT U T.1., B
COOTBETCTBMM B 5-M mapaMeTpoM BbI3oBa. OOparthTe BHUMAHHUE, YTO
noA(YHKIIUSI MOXKET BBI3BIBATH paHee OIpeeIeHHYI0 TOAGYHKIIUIO;

TAKIKC — HCCMOTPA HA KPATKOCTDH OHpGI[CJIeHI/Iﬁ (1)YHKL[PII>'I, KaxKaas JOJIXKHa
3dHHUMAaThb TPU CTPOKH.

o\

HONIOJIHMTEJIbHEIE pPaCUeTH 10 NATOMY I[apaMeTpy:
med - MemmaHbl, bis - ©OuccexTpuce, hhh - BrCOTH
MyS=geroncore (a,b,c);

o® o© o©

o

% OOBABJIEHME HOBHX QYHKLUNM

function res=median (a,b,gamma)
res=COS opposite(a,0.5*b,gamma) ;

end
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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;
if (nargin==5)
switch varargin{5}
case 'med'

varargout{4}=median(b,a,C);varargout{b}=median(a,b
,C) 7
varargout{6}=median (b, c,A);
case 'bis'

varargout{4}=bisectrix(c,b,A);varargout{5}=bisectr
ix(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;

[Tocnenuss cekius koporkas. CIIMCOK apryMeHTOB Varargout, kak u
varargin, - 3To MacCHB SY€EK, MOATOMY IPHCBOCHHS CTOSAT B {}, a HEC B
npuBbIuHBIX (). [Ipu BeIBOJE rpaduka ocH PUCYIOTCS TIOCJE MOCTPOCHUS
rpaduka, B TPOTUBHOM CJydae OCH OyIayT MacIITaOUpOBaTLCS I10
JTAHHBIM.

o\
o\

o

SBEIBOII pesyJIbTaTOB
varargout{l}=[a A];varargout{2}=[Db
B];varargout{3}=[c C];

o

% Kak nociegHUM LITPrMX — BBEIBOI MSO@pajKeHMFI
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if (nargin==5) && (strcmp (varargin{5}, 'grh'))
figure(l);plot([1 a.*cosd(C)+1 b+1 1], I[1
a.*sind(C)+1 1 117);
axis ([0 (a+b+c)/2 0 (atb+c)/2]);
end

J{1s1 cauThIBaHUS pe3yJbTaTa MPUXOJAUTCS JeiIaTh BHI30B MPOrpaMMbl
HE CJIMILIKOM KpacCHUBBIM, HafnpuMmep,
[x,vy,z,t,u,v,w]=MyTriangle(3,4,5,"abc’,"grh’). Bce
gucaa MOXKHO OBIIIO OBl PAcHOJIOKHUTh KOMITAKTHO B OJHOM MEePEMEHHOM -
MaccuBe (B KaU€CTBE pe3yJIbTaTa).
3ananmne:

1. Tloctpouth rpaduk (QyHKIUHU, 3aJaHHOM B HHJIWHIPUYECKHUX
KOOpIMHATAX ypaBHeHuWMH: Z =1+~/Arsing, r=cos’Ap, o€ [0;275].
CocraButh M-(ailn-clieHapuid U 3almyCTUTh €ro HEeCKoJIbKO pa3. Ha uto
noxoxa kpuas? Caenarb €€ «KKOMETOW.

Vkazanue: Wcnonw3oBaTh ¢yHkiuu pol2cart, plot3, comet3.
[TapameTp A>0 cBOOOIHBIN.

2.  Odopmuts ¢ynkmuo myfunl, wumeronryro 1Ba aprymeHTa
(BEKTOp M CTPOKY) W OJIMH pPe3yibTaT — CKaJsAp. BeraucieHue ckaispa
3aBUCUT OT BHJA CTPOKH (NPEAyCMOTPETh TpH BapHaHTa pacyera) —
HalpuMep, MOXKET  PACCUMTHIBATBCA  CpeaHee  apudmeTuyeckoe.
[IpoTtectupoBath M-aii.

3. Hammcarp mporpaMmy, BBIYHCISIONIYIO CpPeaHHN  Oasur
ctynenrta. Ilomp3oBaTenb MOMKEH B KOHCOJM BBOAUTH MM CTY/CHTA,
Ha3BaHWE MpeaMeTa W MOoJydeHHBIM Oayt. I[lepBbiM, B KauecTBe 0a3bl,
BBOJIMTCS Ha3BaHHE TPEIMETA.

Vkazanue: IlpuBETCTBYyeTCA 3aM€Ha IUMKJIOB  BCTPOCHHBIMU
¢yuakmmsivu (find,sort), 6a3y naHHBIX OOBSIBUTH III00ATEHON MEpEeMEHHON
(global) u peanmuzoBathk kak MaccuB stueek (Cell array).

2. Pemienue HEKOTOPLIX CTAHAAPTHBIX MATEMATHYICCKHUX 3a/1a4

B mpakTuke mMaremMaTtuyecKoro MOJIECIIMPOBAHUS YACTO IPUXOIUTCS
CTaJKMBAThCS C HEOOXOJAMMOCTHIO pellaThb YHCIECHHO HEKOTOpPhIC
CTaHJapTHhIE 3a1a4u. K UX 4hCiy MOKHO OTHECTH:

° Brruncnenuit 3HaueHu cnendyHKiui

° 3ajaya MHTEPIOJISIIIUM — Y3HATh KaKOBO 3HaueHHE (DYHKIIWHU B
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HEKOTOpPOW TOYKE MHTEpBaja, €CIU 3aJaHbl €€ 3HAYECHHS B HECKOJIBKUX €r0
TOYKAX.

o ITonck peuieHust CUCTEMBI JTUHEUHBIX YPABHEHUN, BEIYMCIICHUE
COOCTBEHHBIX BEKTOPOB U TIP.

e  Ilouck xopueit momuuoma P,(X)=0 u BooOIIe, HEIMHEHHOTO
ypaBaenus f(x)=0

e  Beoruucienue kodpduimentoB pasznoxenus Dypre (B T.4.
osicTpoe dypre—mpeoOpazoBanue)

° Brraucnenue 3HAYEeHUH IIPOU3BOJHBIX, JTABEPTECHIINM,
OMpeIeICHHBIX UHTETPATIOB OT (PyHKIIHI

° 3agauy IMOMCKAa HaMMEHBIIETO M HAauOOJBIIETO 3HAYCHHUH (T.C.
JIOKaJbHBIX U II100ATBHBIX SKCTPEMYMOB)

e [louck pemeHuid  OOBIKHOBEHHBIX AU (epeHITnanbHbIX
ypaBHEHUH U UX cucteM (3amada Komm)

e KpaeBble 3amaun JIs HEKOTOPHIX YpPaBHEHUU B YaCTHBIX
MPOU3BOIHBIX

Bcio HeoOxoaumMyro WHGOPMAIIMIO MOXKHO IMOYEPIIHYTh B paszjeie
cunpaBkn  MATLAB-Mathematics, a Tawke B pasgene MATLAB-
Functions_by Category—Mathematics. Kpatko o HEKOTOPBIX IOJIE3HBIX
GyHKIUAX (MO0 WX MUMEHU JIETKO BOCCTAHOBUTH (hOopMaT M OCOOCHHOCTH
BBI30BA):

legendre(n,X) — BerYHMCIICHHE 3HAYCHWH TOJIMHOMOB JlexkaHpa
nopsiika N B TOUKax BEKTopa X.

yy = spline(x,Y,xxX) — wuHTEepmONAIMS KyOMYECKUMH CIUIaiHAMHU
YY(XX) (c BO3MOXKHOM SKCTPAMOJIAINCH), XX — KaK CKaJIAp, TaK U BEKTOP.

poly(A) — maer k03(h(UIMEHTH XapaKTEPUCTHUESCKOr0 MHOI'OYJICHA
MaTpHIbl A.

roots(p) — [maer KOpPHHM TIOJIMHOMA, 3aJaHHOTO  BEKTOPOM
KO3 PUIIMEHTOB.

fzero(fun,x0) — Haxomut Hynb QyHKIMH, 3a7aHHON yka3aTenem fun,
B okpecTHOCTH XO0.

optimset — ycraHaBiHMBaeT MapaMeTPbl ONTHUMH3AIUU (HAIPUMED,
mis fzero — 3ameTum, 4To perieHUe anreOpandecKUX ypaBHEHUH MOXKET
OBITH CBEIEHO K ONTMMHM3ALMOHHON 3amade; Hanpumep, f(X)=0<>min
f2(x)). Iapamerp DisplayLevel='"iter' mo3Bonser orobpaxaTh Ha >KpaHE
XO0Jl UTEpaldil MpoIlecca U TEM CaMbIM «IIOYYBCTBOBATH» YCIENTHOCTH
ONTUMU3AITUH.

fminsearch(fun,x0,options) — wumer OE3yCIOBHBIM 3KCTPEMYM
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(GyHKIMI MHOTUX TIEPEMEHHBIX.

Jlnst pemieHust Oojee CIOXKHBIX ONTUMM3ALMOHHBIX 3a/7a4  CM.
npuioxxearne MATLAB Optimization Toolbox.

gradient(F) — maet rpagueHT GyHKINH, 33JaHHON TaOJIUYHO.

dblguad(fun,xmin,xmax,ymin,ymax) — JIByKpaTHbIi HMHTErpal
Pumana Ha psIMOYyTOJIBHUKE.

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

odeset — ycTaHaBJIMBaeT mapaMeTphl )i PEIICHUs OOBIKHOBCHHBIX
muddepennmanbubix ypapHenuit (O1Y)

0de45 — pemenue OJIY wmeromom Pynre-Kyrtel 4-ro mopsjaka
TOYHOCTH.

dde23 — pemenune OV ¢ 3ama3gbIBaHUCM.

[Tpumep:

1.  CocraButh M-¢yukiuto, COJIEpIKaITY IO HECKOJIbKO
HE3aBHUCHUMBIX BJIOKEHHBIX (yHKiud. I[lapameTpoB BbI30Ba JBa —
CTPOKOBasi TepeMeHHas S, IO KOTOPOM OmpeeseTcs BbI3bIBacMas
noadyHKIMs, 1 MacCuB ko3 duireHToB K.

function M=MyMathSolutions (S, K)

o
o

o\°

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

o\
o\

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

o\
o\

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

o\©°
o\©°

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

o\°
o\°

function M5=Mb5 (x,V)

Mb=1;
end
switch (9)
case '1'
case '2'
case '3'
otherwise
disp ([S ‘He HammeHO Takoro koma']);
end
M=1;
end

2.  BplumcauTh NOpPOM3BOAHYIO B TOUKe X=(X1,X2) CIOCAyIOIICH
bynaxun W(X):

W(X) = U(x, b)J, 506, —a) — [(0X,)(@x, + bx,),  u(x, b) = X, + bx, +[x",
a,b = const

3necw J — pynkiusa beccens neporo pojaa, I' — ramma-pynkuus, U —
OTIpeICJICHHAs TOJIb30BaTeeM QyHKITUS

[IpounTaem cnpaBKy IO WCIOIB3YEeMbIM CIIelyHKIHAM. Boimuimem
MEPBYI0 CEKIMIO (BBEIEM «3aIUTy OT AypakoB» B BHUIE MOMIYJIA,
nockoybKy ['(X<0) He onpenesieHo, Kak U B HyJIE):

o
°

o\©

function M1=Ml (x,p)
user def fun=@(x,Db)
X (1)+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
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B nocnemHet ceknuM  UCHpaBUM  (HWKHSISL  CTpOKa
KO3 HUITUEHTHI, BEPXHSIS — KOOPAUHATHI TOYKH).

case '1'

ITocie BBI3OBaA-TECTA

>> MyMathSolutions('1l',[1 1;1 -1])
noxyuum BepHbiid oTBET 0. [IpoOHBI pacueT naet

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

3. B mpenenax oJHOr0 MOJIOTHA TOCTPOWTH ABa TpaduKa: OJUH —
koHTypHBbIH m1s W(X), BTOpoii — rpadmk CKOpoOCTeH I I'paJueHTa
gradW(x). TIpunsate a=1.5,b=2.3, miomanka — mepBas yeTBEpPTh Kpyra
paauyca 1 B neHTpoM B (0,0). Illar cetku ans rpaduka CKOpocTell paBeH

/4.

JI1st IpOCTOTHI MOKHO OBLIO OBl MCIIONB30BATh ITUKIIBI, MTOCKOJIBKY
dakTHUecKas TPEXMEPHOCTh MATpPHUIIbl JIaHHBIX MEIIAET HCIO0JIb30BAThH
ezcontourf. M1 Bce-Takum MMeeT MECTO Takas KOPOTKas (HOpPMYJIHPOBKA

(1aHHBIEC TPAHCIIOHUPYIOTCS):

3

o\

function M2=M2 (x,VY)
if (x.7"2+y."2>p1i"2) M2=NaN;

else MZ2=real (M1 ([x." yv."']1,K(2,1:2)));

end
end

K

W B nepBOM MPpUOIMKEHUU HYKHO J0OABUTH B TOCIEAHIOI CEKIIHIO:

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

B xadecTBe MpoOBEPKH 3ayCTUM

>> MyMathSolutions('2',[2 3;2 1])
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n monyduM rpaduk (pucyHok 13). HepoBnas Oemas mojoca CHHU3Y
noyuaercs 1o npuuune ['(+0)=-co.

My MR ot/ M,

A A i i A
a o5 ! 15 < 25 3
3

Pucynok 13 — IlpoBepounslii rpaduk

B saagpe MATLAB orcyrctByeT GyHKIHMS 110 BBIYMCICHUIO
rpaJiM€HTa MO 3aJlaHHOMY YyKa3aTelto (YHKIIMM, YTO BBIHYXKIAET Hac
UCIIOIb30BaTh MaTpuIlbl. [lOCKONBKY TpagueHT OepeTcss U3 JTaHHBIX
WHTEPIOJISIIIUN, TO HY)KHO CHayajga MOCTPOUTh MOAPOOHYIO CETKY, B3STh
rpaJMEHT B €€ y3Jax, 3aTeM T[OJIydeHHbI€ MaTpHUIlbl BHOBb
MHTEPIIOIUPOBATH MO HY>KHBIM HaM y3JaM; B POTUBHOM CJIy4ae TOUYHOCTb
He OyJleT BBICOKOMU (pUCyHOK 14).

as

25

15 ~
e ’ {

as

Pucynok 14 - Beruucienue rpaueHTa 1o 3aJJaHHOMYy yKa3aTelto
byHKIMH
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o\°
o\°

function M3=M3 (x,VY)
[X,Y]=meshgrid(0:0.1:p1);2=X;
for i=1l:1length (X),
for j=l:length(Y),
7 (1i,3)=real (M2 (X(i,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,yy) ;Fy =
griddata(X,Y, 2y, xxX,VYy);
scrsz = [1 1 0.4
0.8].*get (0, "ScreenSize'");figure('Name', ...
'Simulation Plot
Window', "NumberTitle', ...
'off','"Position',scrsz);

subplot (2,1,1);contourf (X,Y,Z);colorbar;axis
square;

subplot(2,1,2);quiver (xx,vyy,Fx,Fy, "Color', 'r'") ;axi
s square;
M3=0;
end

B nmanHom caydae BbI3oB >> MyMathSolutions('3',[2 3;2 1]).
HepoBHOCTh CHHM3Yy KOHTYpHOrO rpaduka HCU€3aeT; BEKTOpa Ha BTOPOM
rpaduKe MOKa3bIBAIOT HaIpaBlieHUE Bo3pacTanus GyHkuuu. [lompoOyiite
cIenaTh ar BJIBO€ MEHBIIIE U PACCUUTATH JIJIs IPYTUX MapamMeTpoOB.

4.  Bpruucauth 00beM N-mMepHOM cdeprl pamuyca 1. BriBectu
rpaduk 3aBucumoctu V(N)

MaremaTiueckyd 3ajada CBOAMTCSA K BBIUUCICHHUIO N-KPaTHOTO
WMHTETpajga, a B OTHOUIEHUM MPOTPAaMMHUPOBaHUSI OO0Jiee 4YeM yMeCTHa
peKkypcusi, T.e. BbI30B (yHKIIMEeW Komuu camoiut ceds. Onnako, MATLAB
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MO3BOJIIET BBIYUCIATH TOJIBKO OJIHO, JIBY- W TPOEKpaTHbIE MHTETPajbl, a
pEKypcusi B HEM HE MPEAyCMOTPEHA, MOATOMY BOCHOJIB3YEMCS METOJIOM
Mownre-Kapino:

4

V(n) = _del-...-dxn V(2)=n V(3):§n

> xg<t
K

CIIly4yaiiHasi MHOIOMEpPHas

V(n)=2"[[[f0p()dx=F(€) &-
RY

BEJIMYHHA C INIOTHOCTHIO P(X)

0,(x,x)>1

p(x)=1 f(x)=
n(x)=1(x,x) <1
3ameTtuM, 4To MeTo1 MouTe-Kapio o0magaeT mioxoil CX0uMOCThIO,
MPONIOPLIMOHATIBHOW KOPHIO U3 YUCJIa UCIIBITAHUI VN.
CooTBercTByIOIIME (PparMEeHTHl BHITIAAAT Tak (ObUTa TpOBEaCHA
HOPMHUPOBKA HA YUCJIIO T):

function M4=MySphereVolume (x,p, flag)
$ X— BEIIECTBEHHHM APITyYyMEHT, P — LeJbe
rMapaMeTprl, HalpuUMep, Pa3MepPHOCTb
% TPM HavaJIbHOM BEIBOBE X PABEH palIuycy, a p -

cKaJAap

MassOfPoint=0Q (x) 1;

function Region=Region (x)

1f (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 (1l,p) ;summa=summa+Region (ksi) ;N=N+1;
medsumma=medsummal ; medsummal=summa/N;
Tecau 3axoTuM YBUIETb XOI Ipollecca,
KaXIBM COTBIM ATl
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if (flag&& (~mod(N,100))) ['mpoueccuHT:
' numZ2str (medsumma)
! ' num2str (medsummal) ],

end;

end

%BTOprM dPpI'yMeHTOM MIeT IIOI'pellHOCTDb
pacueTa

M4=[medsummal™* ( (2*x) ."p) 1/sqgrt (N)];

end
case '4'
Z2=[1;
for n=1:10, res=MySphereVolume(l,n, false),
Z=[7Z res(l)/pil; end;
plot(Z);

5.  a) BeruucauTe Bce KOpHHU YpaBHEHUS x> —6x+1=0.
0) BblunciuTh BC€ KOPHU TPAHCUEH/ICHTHOTO YPABHEHUSI HA OTPE3KE

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

Ipumeuanue: uznacaemcs pewenue 6e3 M-gatina
§ ] T ] 1] 1]

7 T T

Y| o o S eveene R P REEEREE biZeeies po-oa

H : v /1

""""""""""""" X483 VTV  w i
oorsst 3 ¥ -008219
. feenee il
Resfandmnesaan "i
A SUSSTO PR KA BSTtl SN, 1L 1 (O

i Seiaction Stk »
| PupaySe ./

Pucynok 15 — Otpesok X *cos(x) +In(x?) = A
>> format long;roots([8 0 -6 117)

ans =

-0.93969262078591
0.700604444311898
0.17364817766693
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Wutepecyromuii Hac pasaen momoru — MATLAB->Mathematics-
>Function Functions->Minimizing Functions and Finding Zeros. UToOsbI
«ITOYYBCTBOBATHY 3aJ1a4y «Ha JICTY» IMOCTPOUM IrpaduK:

A=1; transcen=@Q(x) x.*cos(x)+log(x.”2)-A; x=-
5:0.01:5;plot (x,transcen(x)), grid on

MoskHO onpoOoBaTh BPYUYHYIO, MBIIIKOW, HANTH KOpeHb. JlJis aToro
B rpau4eckoM peaakTope BhIOpaTh MUKTOTpaMMmy % B KOHTEKCTHOM
MEHIO Ha KpuBoOi BeIOpaTh Selection Style — Mouse Position, Display Style
— DataTip, BeIOpaTh CTapTOBYIO TOYKY, W, HE OTIIyCKash KHOIKY MBIIIIH,
npoBecTd 10 KpuBOH. I['paduk MO3BOJSET HAM BBIACIUTh YYaCTKHU
IepEMEHBI 3HaKa. HailieM TpeTuii o BO3pacTaHUIO0 KOPEHb:

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

OnHako rpaduK HE MO3BOJISIET HAM OTIPEJICITUT, SIBISICTCS JTU BTOPOM
KOPEHb JIBOWHBIM, WJIM MBI HIMEEM JIBa OJMM3KHX KOPHS. 37eCh, HECMOTPSI
Ha MHOTOYHMCIICHHOCTh MapameTpoB (cM. optimset) fzero, Ham npupercs
MCTIOJIh30BaTh PyHKIHIO ontuMmu3aiuu fminbnd:

>> transcenl=0@ (x) -
transcen (x); [x, fx]=fminbnd (transcenl, 1,2, optimset (
'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

Eciu Obl ypaBHEHHE ACHCTBUTEIIBHO UMEIO KOPEHb, TO opauHara fX

Obla Obl oTpuiatenbHOU. Takum oOpa3oM, BreuyaTieHue oT rpaduka (o
HaJIMYMU KOPHS) JTOKHOE.

6. a) I'paduuecku pemuTh
napaMeTphl):

cucTeMy ypaBHeHHMH (a,b —
x% —ax +y? = b?
X+by=a

0) HaiiTu Bce pemnieHus CUCTEMBL:

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

[To myHkTy (a) — MBI HUCIIOJIb3YEM KOHTYpPHBIE TpapuKu IJIsi JTUHUN
YPOBHS, COOTBETCTBYIOITUX HYJ0. Jlo6aBuM B Hail M-daiisl CeKIuio:

function M5=M5 (a,b)

$PemeHne rpadmuecKm CUCTEMB OBYX YPaBHEHUM

sCeTka amanTMpoOBaHa K IapamMerpam a,b

fl=0(x,y) x."2+y."2-a*x-b"2;f2=0Q(x,V)
xtb*y-1;

x=fix (-b+a/2-1) :b/100:fix (b+a/2+1);y=fix (-
b-1):0.001:fix (b+1);
[X,Y]=meshgrid(x,vy);21=f1(X,Y);22=£f2(X,Y);

figure(l) ;hold on;contour(X,Y,z1,[0 0], "'~
r','DisplayName', '1"');
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contour (X,Y,z2,[0 0], '~
g','DisplayName', '2");
axis equal; grid on; legend show; hold
off;
M5=0;
end

;ése '5?
M5(K(1,1),K(2,1));

[To nmyHkTy (0) — 3a7a4a CBOJUTCS K MOMCKY HYJIEBOTO SKCTpEMyMa.
Jlo6aBuUM eI11e CEeKIUIO:

function M6=M6 (a,b)
% PelleHre CHUCTEMBEl HEKOJIbBKUX YPaBHEHUMN
06JlacTh MOMCKA JIOKAJIbHBEIX BKCTPEMYMOB
paszbueaeTCcd Ha
THECKOJIbBKO CJIYUaMHBIM YMCJIOM
fl1=Q@(x) a*x(1)+ b*x(2)-x(3);
f2=0(x) a*x(1l) ."2+b*x(2) ."2-x(3) ."2;
f3=0(x) (x(1l)+a).*(x(2)+b) .*(x(3)+1)-1;
SKpurepuy KOpHS - BKCTPEMYM CYMMEI
KBAIIPaTOB
OurFun=Q (x)
sgrt (f1(x) ."2+f2(x) . "2+f3(x) ."2);

o\

Res=[];
for n=1:100,
display ([ 'Homep urepauum: '
int2str(n)]), pause(0.05);

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

end;

sy0paThb IIOBTOPEL

if (size(Res,1l)==0) display ('Pemenum
HeT'),

else

Res=Res';Rest=Res(:,1); Skeyboard;
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for p=Res,
flag=true;
for g=Rest,
Skeyboard;
if (norm(p-qg)<le-3)
flag=false; end;
end;
if (flag) Rest=[Rest p]l; end;
end;
end;
SIPOBEpPKA NPaBHX YacTey, 3 MNOCJIEeIHUX
CTPOKMU
Rest=[Rest (1:3,:);Rest(1:3,:)],;,n=0;
for p=Rest,
p(4)=f1(p(1:3));p(5)=f2(p(l:3));p(6)=£3(p(1:3));
n=n+1;Rest (:,n)=p;

display([int2str(n) '—-AHanmuTHUUecKoOe
pemeHnve #(x,y,z): ' num2str(p(1:3)')1),
$display ([ 'llorpemHOoCTM OT ypaBHeHUN: '
numZ2str(p(4:6)"')]),
end;
M6=Rest;
End
case '6'

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

IIpu a=1 u b=2 BeBOB W=MyMathSolutions('6',K) maetr Bcero 5
pemenuit (pemenus Ne3,4 MOXXHO TOJNYYUTh aHaMUTH4YeCKu — mpu Yy=0

x=z=42"2_1) .

Homep urepaumm: 100

1-AHanuTnueckoe pemenHue #(x,y,z): —-0.93181
1.8636 2.7954

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

3-AHamuTHUeckoe pemeHue #(x,y,z): -0.29292

1.8644e-005 -0.29288
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4-AnanmTmueckoe pemeHue #(x,y,z): -1.7071 -
2.6909e-006 -1.7071

5-AHanuTnueckoe pemenve #(x,y,z): 1.103 -
2.2059 -3.3089

/. Pemmuth cucteMy  OOBIKHOBEHHBIX  AuGdepeHInanbHbIX
ypaBHEHUN M HAYEPTUTh TPACKTOPHIO JIBM)KCHHUS YaCTHUIIBI (MapameTp a
u3MensieTcs ot -1 1o 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, UYTO BBIXOJHBIE
BEKTOPAa MHOIOKOMIIOHEHTHBI, M TOYKHM PACIIOJIOKEHbBI HEPABHOMEPHO
(mocnegusas mpobOiema pemraercs, onaHako, komanmpoin deval). Ilo
napaMeTpy a Mbl CO3/1aéM CEMEMCTBO perieHui (pucyHok 16) wu
3aIlCBhIBAEM MX B 3-X-MEpHYI0 Marpuny. Bxomnasa marpuna K pasna [0
1;3 2].
function M7=M7 (a,b)
function RateX=RateX(x,vy,z,t)
RateX=a*y-z.*cos (t);

end

function RateY=RateY (x,vy,z,t)
RateY=a*z-x.*sin(t)

end

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

end

function Rate=Rate (time, argqg)
Rate=[RateX(arg(l),arg(2),arg(3),time) ;...

RateY (arg(l),arg(2),arg(3),time);
RateZ (arg(l) ,arg(2),arg(3),time) ];

end

Data=[];Ti=linspace(0,pi,100)';

for a=-1:0.5:1,
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[T,Y]=0ded5 (GRate, [0 pi]l,b);
sllar MHTeTpPUPOBAHMA HEeJIb34 3allaBaTh
ITOCTOSHHEIM .
SV HTepnonmMpyeM 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;
$IaHHBIE TIOIOCUMTAHBI. [IPUCTYNIMM K [TOCTPOEHUIO
TpadMKOB Ha OIOHOM IIOJIOTHE
scrsz = get (0, 'ScreenSize');

figure ('Name', 'TpaexkTopum', "Position', [0.1*scrsz (3
:4) 0.8*scrsz(3:4)]);
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)"',"'"2(t)");legend('show");
title(gca, [ 'llapameTrp paBeH: a='
num2str (j/2-1.5)1);
end;
% Ha smmHeMm MecTe nocTtpomMm 3D-kpuByl g a=0.5

subplot (2,3, 6) ;h=plot3(Data(:,1,4),Data(:,2,4),Dat
a(:,3,4));

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

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

M7=1;
end

gase v
M=M7(K(1,1),[K(1,2);K(2,2);K(2,1)]);
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MapameTp paeeH: a=-1 MapameTp paseH: a=-0.5 MapameTp paeeH: a=0

60

Xit) i ; Xit) X(t)
=z Y : : s B R R ) e 1
Zi) |1 | ; : N L st

-40 i i i -10 i i i 20
0 0 0

MapameTp paeeH: a=1

X(t) ? : X(t)
— =) : v

Pucynok 16 — CemelcTBO pelieHun

3aganue:

1. IlompoOyitte mn.4. Ilpumepa mnepecuuTaTb C  OOJIbIIEH
TOYHOCTBIO, a PE3yJIbTaThl MepecyeTa OTPa3uTh Ha OJHOM rpaduke (s
ATOTO HEMHOI0 M3MEHUTEe BTOpol ¢parmMeHT Kkojxa). I[loscHute
MOJTyYECHHBIE PE3YyJIbTaThl. YIYUIIUTE KOJ U MOCTPOUTE €IUHBIN rpaduk,
aJICKBAaTHBIM UICTUHHBIM pe3yJibTaTaM (OTOOPa3UTh UX OTACIBLHON KPUBOH).
OHM  ompenensitoTCs AHAJIUTUYECKUM  BBIPAKCHUEM 4Yepe3 TaMma-

bynxmmo: V(n) =x"'2/T(n/2+1).

2. Cozmate M-daitn  MyMath.m, BeUncnstomuii 3HaYEHUE
dyukmrn P(X) =1+ 2X +3x% +4x> +5x°, a Taxxe JArOUMil ero KOpPHH.
Ha otpeske [-1;1] Bbuucauth kodh@uiueHTsl ObicTporo Dyphe-
paznoxkenus P(X) (cm. fft) xom-Be 10 mT. CpaBHHTP HX C
ko3 duimenTamu Kiaccuueckoro Oypre-pasznokeHus Cn.

3ameuanue: s ¢yakmuun  f(X) xoaddummenter psga Dypwe
3ajatorcs popmyiamu (Uit otpeska [a;b]):
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2 ° 2n 2 8 on
= ! F(xcos(—kx)dx, by == ! FOQsin( = kxdx,

¢, =0.5a% +b?

3. B pamkax Toro e M-daiinia peanu3oBaTh BBIUUCICHUE
JaniacuaHa oT (PyHKIIHUH:

U (X,y,2) = x?yz — (1+ xz)g(a - xz?)
Z
U,(X,Y,z) =a-P(xy)+erf(x —y+bz) - b*g(zLS(o)(sin(zx +ay)))
Z

3necy erf — ¢ynknums ommbOok, Ls — mommHom Jlexanmgpa 5-i
CTEIeHH, a,0- mapaMeTpshl.

VYkazaHue: BBIUMCIUTHL Jariacuad s Ui aHaIMTUYECKH, HO HE
nporpaMMupoBath  e€e.  CBepuTh  pe3yibTaThl  AHAIMTHKA U
MpOrpaMMHUpPOBaHUs. 3aTeM ajantupoBaTh npoueaypy mis U, Paznen
cupaBku (a Takke MareMarhyeckue ompezacienus) cm. B MATLAB->
Functions -- By Category-> Mathematics->Data Analysis-> Finite
Differences and Integration, a raxxe Mathematics-> Specialized Math.

4. B pamkax Toro ke M-daiina peanu3oBaTh MNOCTpoeHUE 4-X
rpapukoB Ha  ogHOM  mosotHe:  1,2,3D-mepHOrO W OAHOTO
napametrprudeckoro. Ha 6a3e mannasix ot pyuakmmm U1 2(X,Y,2).

5. TI'paduueckum myTeM (uepe3 NepeceueHHe ABYX KPHUBBIX) C
TOYHOCTBIO 10 4-TO 3HaKa HalTh Bce kKopHU ypaBHeHus 0.1P(X)=U1(x,1,1)
— npu a=2. Ha otpeske [-1;2] anmpokcumuposats U1(X,1,1) momuaOMOM 5-
it crenern Q(X). Haiitn kopuu ypaBaenus 0.1P(X)=Q(X).

6. Ilomp3ysice pesynpTaTamu 1.6 [IpumMepa, HalTH Bce JIOKAJIbHBIC
skctpemymbl pyuakmum Uz(X,y,z) npm Habopax: (a,b)=(1,1),(1,0),(0,1),(-
1,0).

/. @) PemmnTh cieayrolryr cCUCTEMY Ha OTpe3ke [-5;5] mpu a=m,
b=2,c=-3:
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dx/dt =cos(ax + by +cz) (X -1
dy/dt =cos(ay+bz+cx) |y = 0] O<t<2n
dz/dt =cos(az+bx +cy) (z),_, 1

b) Haiitn Toukm ITyankape cedeHus Tpaekropuei miockoctu z=0.3.
CoeIMHUTH 3TH TOYKHU C COCSTHUMU C TIOMOIIbI0 PyHKIHMH gplot.
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JlabopaTopHasi padora Ned

Peanu3anus BbIYUCIEHUN C TOMOIIBIO rpaguyeckoro unrepgeiuca
(GUI)

Hanmuuue  rpaduueckoro  umHTepdeiica  CIyKUT  KOCBEHHBIM
MPU3HAKOM KOMMEPLUHAIM3YEeMOCTH MporpaMMmHoro obecrneuenus. [lo
CYIIECTBY COBPEMEHHBIE CTaHJIAPThl M IOJIb30BATEIbCKUE OXKUIAHUS
tpeOytor mnpucyrctBus GUI(Graphical User Interface) B mro0oii
nmporpamme. Pasymeercs, Bompoc O TOM, sBIsgeTcs Ju M-daiin
MOJTHOIIEHHOW ITPOrpaMMoOil, OCTA€TCsl TUCKYCCUOHHBIM — Mbl OTBEYAEM Ha
HEro TOJIOKUTEIbHO. B HaydHO-HCCIeq0BaTENbCKOM padoTe MOKHO
00X0IUTHCS O€3 KaKUX-TO 000J0YEK, TOBOJIbCTBYSICh KOMAaHIHOU CTPOKOMH,
HO Jy4Ille 3aTpaTUTh Cpa3y HEMHOTO BPEMEHU Ha CO3/IaHHE OOOJIOYKH,
4TOOBI Jlajiee B [IUBWJIM30BAHHBIX YCIOBUSX MPOBOAUTH BBIUUCIUTEIIHHBIC
AKCIIEPUMEHTHI U OTJIAJIKY COJICPKAHUS MAaTEMATHUYECKUX MOJICIICH.

Onucanne padotel mo cozganuio GUI mpeBocxomHo omucaHo B
MYJIbTUMEIMAHON crnpaBke: cM. 3akimanky Help-> Demos->MATLAB-
>Creating Graphical User Interfaces wmm daitn Macromedia Player
\demos\CreatingaGUIwithGUIDE.swf. CM. Tarxke pasjen CHpaBKH
Getting Started->Creating Graphical User Interfaces. CymectByer Tpu
OCHOBHBIX IIIara: 3apuUCOBKa KemaemMoro wuHTepdeiica (KHOMOYKH,
TecToBble Ookcuku u 1ip.) B peaakrope GUIDE, renepamus M-kona
rpaguyeckoi 000JIOYKM M MOAu(DUKALUS TOCIEIHET0 U TEKCTa CBOEH
pPACYETHOW TIpOrpaMMbl C LEJIbI0 WX CBsA3bIBaHus. [locimeguuy mar
HanOosee cymecTtBeHeH. OTMETUM, 4YTO BBI3BAHHOW U3 TIpaduyecKkoro
uHTepdeiica mporpaMMme He BO3OpaHIETCS MUCATh CIYKEOHBIE COOOIICHUS
MO-TIPEKHEMY B KOMAaHIHOE OKHO. Hmuke paccMOTpuUM MNPOCTEUIIUN
npumep GUI-porpammel, Beancisioniei cymmy aByx uucen A+B.
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Pucynok 17 - IIpocreitmmuit npumep GUI-niporpammbl

Boiinem B pemakTop - o Ha TABHOM MEHIO. YMEHbIIHM pa3Mepsl
oynymiero okHa g0 200*300 nukcen (monb3ysachk cetkoi). dopmar ceTku
MOXKHO 3amaTh 4epe3 T100Is->Grid and Rulers. Ilome3Ho ycTtaHOBUTH
¢uraxxok Snap Grid — «BeipaBHUBaHME IO ceTke». Termeps 0TOOpa3uM 1Ba
okHa — MHCciekTopa CroiictB n O603peBarens OobekToB (View->Property

Inspector, Object Browser); 370 MOXHO caenaTh U 4epe3 MKOHKHU 5% |
Kaxxnmast kHomka wim (IIaykoK, IepeTackuBacMas Ha TOJIOTHO € HMaJUTPhI
clieBa, MMCIOT TaKHE CBOWCTBa Kak HMMs (tag), IIBET M BBHI3BIBACMYIO
GyHKIIMI0. MEHATh CBOMCTBA 00BEKTa MOXKHO JIMOO Yepe3 KOHTCKCTHOE
MEHIO, CBS3aHHOE C HHMM, JHOO IIeNKas MO0 ero Ha3BaHWIO B JpPEBE Ha
O06o3peBarene (cBoiicTBa aBTOMaTHYECKH OTOOpaxkatoTcst B MHcekTope).
M3meHnM 1BeT HaA 3€JCHBIM, MM Ha Summa. /lo6aBuM nBa TEKCTOBBIX
6okca nog umenamu ValueA u ValueB. Jlyist 3Toro meperariym IepBbiid 13
Edit Box cneBa, momensieM ero mpeta, tag m value. IlleakHyB mpaBoi
KHONIKOM MbIn 10 HeMy, BbiOepeM Dublicate. Ha HoOBOM o00BekTe
U3MEHHM ero tag u octanmbHbIe TapamMeTpbl. Co31a UM CTAaTHYECKHA TEKCT
— HE MyTaTh UMSl U TEKCTOBYIO METKY! TeMm ke cnmocoOoM co3maanum OOKC
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(ums — result) m magmuce pe3yiabraT W ABe KHomku Push Button —
«3akpbITh» U «Ilyck».

[epeitnem ko Bropomy mary. CHadajga moCMOTPHM ommuu — 100Is-
>GUI Option. Msl BuIuM, 9TO 1O yMOI4aHuto cTouT «CreHepupoBaTh 1
M-daiin, u pucynounsnii ¢ain *.fig». IlomeHseM TOJBKO TapaMerp
Macmtabupyemoctn okHa (Ha proportional). Coxpanum ¢daiasl 10
nMmeHeM Myl (3To menmaercs 3a onaHy omeparuio), M-daiin otkpoercs
aBTOMAaTUYECKHU. ['0TOBACH K TpPEeThEeMy IIary, MOATOTOBHUM MPOCTEHBKUHN
nemodaiin mylexec.m:

function g=mylexec (p)

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

BepxHroro 4acThb KOJ1a my1l.m-gaiina PEIAKTUPOBATH
HelenecooOpa3Ho, O 4YeM  Hac  MPEaynpekIaloT  KOMMEHTapuu
(pexoMeHyeTCsl BHHMMATEJbHO TMPOYUTATh JTH CICHEPUPOBAHHBIC
aBTOMAaTUYECKU KOMMEHTapur ). Buecem nsmeHnenus coraacHo tabnuie 1.

Tabnuna 1 — BHOcHMBbIE MU3BMEHEHMS B IPOTPaMMYy

Ha3Banue Jlo0aBJIeHHBINA KO/
npoueaypsbl
1 2

myl OpeningF |my.A=0;my.B=0;setappdata (hObject, "'my
cn data',my) ;

ValueA Callb |my=getappdata (handles.Summa, 'mydata’
ack ) ;
my.A=str2double (get (hObject, "'String'
)) s
setappdata (handles.Summa, 'mydata',my
) ;

ValueB Callb |my=getappdata (handles.Summa, 'mydata’
ack ) ;
my.B=str2double (get (hObject, 'String'
)) 7
setappdata (handles.Summa, 'mydata',my
) ;
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[Tponomkenue Tabmuibl 1

1 2
CloseMy Call |rmappdata (handles.Summa, 'mydata');
back delete (handles.Summa) ;

Go Callback my=getappdata (handles.Summa, 'mydata'’
) ;

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

set (handles.result, 'String',num2str (
res));

Cnenaem psi 3amedyanuid. Bo-nepBbIx, CTpyKTypa (ailia HECKOJIBKO
oTiMyaeTca OT oObuHOTO M-(aiina, mpubnuxkasce kK Cu-xomy. Bcee
noAQYHKIIMM HaMKWCaHbl Kak OBl TMapajyieibHO, OTpaxkas Creuupuxy
OPUEHTUPOBAHHOTO Ha COOBITHUA MPOrpaMMUpOBaHUsA. Bo-BTOphIX, 3a
HEOOJIBIIUMH ~ YTOYHCHHUSIMA  OKa3bIBA€TCS, UTO CO3/IaHHOE OKHO
TOXKJIECTBEHHO 00BekTy Kiacca figure. B-TpeTbux, 3a HEKOTOPBHIMH
UCKJTIOUCHHUSIMU KQKJIOMY KOMIIOHEHTY OKHAa COOTBETCTBYIOT JBE IO
Ha3BaHUIO CBs3aHHbBIC ¢ HUM Tporeaypsl — Callback u CreateFcn. Bropas
(GyHKIIMS aBTOMATUYECKH BBI3BIBACTCS MPU €ro co3fgaHuu (B si3bike Cu
aQHAJIOTUYHO «KOHCTPYKTOPY» OOBEKTa MNpU €ro HWHUIMATU3aIuu), a
BTOpass — IMPU HACTYIUICHUM HEKOTOPBIX COOBITUH, C HHUM CBSI3aHHBIX.
Hamomuum, uro coObitieM B WINdOWS HaspiBaeTcs Ha)kaTHE KIIABHIIIH,
IICTYOK MBIIIM B OINPEICIICHHOM MECTe JKpaHa M Mpouyee BHI3BAHHOE
BHEIIHUMU NPUYMHAMU (HApUMEp, MOJIH30BATEIIEM) U3MEHEHUE CPEIIbI.
[Tonesno mocmoTpeTs MHCmekTOp 10 W Tocie coxpaHeHuss M-daiina,
CpPaBHUTh M3MEHEHHUs TOJIEH/CBOMCTB, KOTOphIC 3aKaHUMBalOTCsA Ha FCn;
KPOME TOTO, Mbl BUIMM, YTO MOKHO OMPEACIISITh HE TOJBKO JBE (PYHKIIUH,
CBSI3aHHBIE C KOMIIOHEHTOM, a Oosee. B-ueTBepThix, (QyHKIMSA
OpeningFcn, uayiias BBepxy U oTHocsIascs k figure memmkom, siBiaseTCst
KOHCTPYKTOPOM OKHa. IlyreM mnOpoMeXyTOYHOro MepenpuCcBOCHHUS
yKazartellb Ha Hee BhiBoauTcs BoBHe (OutputFcn).

BaxHenmee 3HaueHUE MMEET YHUKAJIbHAsA 11 KOHKPETHOIO OKHa
GUI-cTpykTypa, HMsi KOTOPO# aBTOMaTHYECKH reHepupyeTcs kak handles.
[To cytu 3TO0 OOBEKT Kjacca CTPYKTypa, IOJS KOTOPOTO SBIISIOTCS
yKazaTelssMH Ha BCE JOYepHHE OOBeKTH, BKirouas m cam figure. Ona
nepefaeTcs mapaMeTpoM B KaXAYH0 HPOUEAypy ¢ TO3BOJISIET
IPOTPAMMUCTY H3HYTPHU OOMEHHUBATHCS JaHHBIMH MEXIy JIOYECPHUMHU




64

KOMITOHEHTaMU OKHa. B Hee MOXXHO 3amuChIBaTh U IOJIb30BATEIBCKUE
TaHHBIC;, TIOCKOJBKY 3HAYCHHHM TEPEMEHHBIX CPEAbl PErUCTPUPYIOTCS
IIUKIIMYCCKU, TO TTpu n3MeHeHun handles (mytem mpuOaBieHUs JIUITHETO
MOJIsA, HE 0053aTEeNIbHO yKa3aTelisi) MPOCTOr0 MPUCBOCHHS HEJOCTATOYHO, a
CJIeJlyeT IPUMEHSATD JOIOJIHUTEIPHO KoMaH 1y guidata.

KitoueBoii momeHT B co3aanuu GUI-miporpammel — 3T0 opraHuzaius
oOMeHa JaHHBIMHU MEXIYy pacueTHOM MPOTPaMMOM U BBI3BIBAIOIICH €€
obosoukoii. B mepByro odepedr g 3TOTO HYXKHBI T€ TEPEMCHHBIC,
JIOCTYI K KOTOPBIM sIBJIIeTCs oOmuM. OIUH U3 MyTEH CIUIIKOM OYCBHJICH
— o0Opamienne K rio0anbHBIM IepeMeHHbIM (cM. Mapkep global). B
pazbupaeMoM TpUMeEpe peaan30BaH MyTh MTOOABICHHS JaHHBIX HE MyTEM
Hapamienus handles, a ¢ moMOIIbIO OpraHU3alMK T.H. MOJIb30BATEIIbCKUX
naHHBIX. OHH HEMOCPEJICTBEHHO HE BUIHBI M3 PA3IHYHBIX (YHKIIANA
(manpumep, Callback-oB), HO K HUM MOXKHO IOJIYYHTh JOCTYI Mapoi
¢ynkiuii — getappdata, setappdata. Ilostomy mx ynoOHee Bcero
WHKAICYJIUPOBAaTh B OJHY CTPYKTYpy; TeM HE MEHeEe, NpHU >KEJIaHUU
M0JIB30BaTENIb MOYKET BBECTH HECKOJBKO TaKHUX CTPYKTYp (B OTJIMYHE OT
GUI-maHHbIX, KOTOpBIC YHHKaJIbHBI). B pyKOBOACTBE ONMMICAaH €Ie OIMH
criocod — uyepe3 cpoictBo UserData, acconmupoBaHHBIM € KaXJAbIM
KOMIIOHCHTOM OKHa M ¢yHmamentanbHbie ¢yHkiuu Set(handles.NNN,...)
u get (3mecb NNN — uMs kOMITOHEHTa, 3a7aBaeMo¢e B CBOMCTBE Tag).

[Togpobree pazdepem mpumep. Hasmauenne GUI-mmporpammbr — mo
YuCliaM, BBOJWUMBIM TIOJb30BaTelieM B JBa OOKCa, BBIYUCIUTH TIPHU
Ha)kaTHH Ha KHONKY «I1yck» X cyMMy M OTOOPa3uTh €€ B TpETheM OOKCe.
[Ipn HakaTMM Ha KHONKY «3aKpbBITh» OKHO 3akKpbiBaeTcs. B dyHKINM
myl OpeningFcn Ha ety co3maeM JIBYNOJBHYIO CTPYKTYypy MY, 3aTeM
JTaHHBIC B HEH KONMMPYEM/UHKAIICYJIUPYEM B TOJIH30BATEIBCKYIO CTPYKTYP
mydata. 9ta cTpykTypa Bnpenas Oyaer acconunpoBana c¢ figure, ykazaremns
Ha KOTOpYI0 BpeMeHHO coBmaaaer ¢ hObject, Ho craTnyecku cBomamaer ¢
handles.Summa. Caenyromue ABe CTPOKH TaOJMIBI  OIKMCHIBAIOT
W3MEHCHHE TOJIb30BaTeNbekuX MaHHbIX — pyHkmus Callback BeispiBaeTcs
Hoclie «OTIICIKUBAHMS» Kypcopa oT Ookca. Tpuama KoOMaHH SBJISETCS
TUIIUYECKOM: CUMTHIBAHME IOJIb30BaTeIbCKUX MaHHBIX (Application Data)
B JIOKQJIBbHYIO TICPEMCHHYIO, €¢ M3MEHEHHE W 3alHuch MX 00paTtHo. Bo
BTOpoii komaHjae 1o ykasaremo hObject=handles.ValueA(B) msl
MoJIy4aeM JOCTYI K TEKCTy, HAOpaHHOMY TOJIb30BaTesieM B OOKCeE, 3aTeM
npeoOpasyeM CTPOKY B uucio. B mpesarnocienHel CTpoke TaOIUIIbl <« IS
OYHCTKH COBECTH» YHHYTOXKAEM I10JIb30BATCIIbCKUE JTAaHHBIC M 3aKPhIBACM
OKHO TPAAULIMOHHOW  KOMAaHIOMW  YHUYTOXKECHUS  JIMHAMUYECKOMN
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IepeMEHHON 10 yKasatemo. [locienHss cTpoka TabauIBl COOCTBEHHO U
COACPXKUT TO, paad dYero mucajgach o0ojouka. CUUThIBaeM
IIOJIb30BaTEIbCKHE JIaHHBIC, unciia A W B, BBI3BIBaeM IMMapamMeTpUUYSCKU
daitm mylexec.m ¢ komamMu pacdeTa; pPe3yJabTaThl, BO3BpalllacMbi€ B
NEPEMCHHYIO [€S, HaImpsMYIO IMOAAIOTCS B CBOMCTBO KOMITOHEHTa result
(M3MEHEHHEe CBOMCTB MPOUCXOIUT BU3YaJIbHO B TPETheM OOKCe).

[Tpumep:

1. Peanmn3oBaTh ycedeHHYIO BepcHI0 UTrpbl «O, CUACTIMBYHMK» B
BUAC mocienoBareabHoCcTH OKkoH. Paitmn MS Excel comepxur 06asy
BOIIPOCOB-OTBETOB B (popmare KOJOHOK: A — Bompoc, B — mpaBuibHBIN
otBeT, CDE — HenpaBuiibHBIE OTBETHI, F — HAUMCIIsI€MbIE OYKH 32 BOIIPOC.

[Tpu pemiennn mpuMepa BCIIOMHUM, KaK MbI TOCTYIIAd paHee MpU
3aprcoBKe TpaduKkoB, co3naBas MHoxecTBo figure. Teneps Hamm
BO3MOXXHOCTH PacCIIMpPEHbl 3a CU€T KOMaH]l BbI30Ba CTaHAAPTHBIX THUIIOB
okoH — cM. MATLAB-> Functions -- By Category-> Creating Graphical
User Interfaces-> Predefined Dialog Boxes. 1 B ngaHHOM cilydae He
rpaduka I0BJI€ET HaJl paCYeTHOM MPOrpamMmMoii, a HA00OPOT.

CueHapuii mporpaMMbl TaKOB:

1) Cnopocuth TONIB30BATENs, HCIOIL30BaTh JU HACTPOHUKU TIO
YMOJTYaHUIO?

2) YeS — 3ajath myTh K HOBOH 0a3e, HOBBIA MIPU(T U BHUI OKHA
OTBETOB, 3aTeM IIOKa3aTh MKy IMporpecca mporecca (waitbar);No —
cCaMUM 33J1aTh

3) B nwmkiie moka3biBaTh BOIPOCHOE OKHO, BEPHOCTH/HEBEPHOCTH
OTBETa U CyMMAapHbIN Ol ¥ NpeI0KEHUE MTPOIOJIKUTh

CoOTBETCTBEHHO IOCIIe 3a1aHus mpooHoi 6a3el B Excel (OLbase.xIs)
npencTaBuM MakeT nmporpammbel Olucky.m:

$Primary function
function Olucky=0lucky ()

sDefault param

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

end
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tNew 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

Pazymeercs, 1MOKa CHHTaKCUYECKH BEpHas IIporpaMMa HUYEro He
JienacT. Haunem 3aI0JIHATD noAQYHKIHIO OluckyNew.
CootBerctByromue GUI-Bb30BbI  ocHoBanbl Ha Uigetfile, uisetfont,
msgbox:

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

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

OLbasepath=[fpath, f];

button=questdlg ('OrBeTEl 0 BepTUkaIu?', 'KHOOKM
uiln cromuckm...','a', 'Her', 'Ia');

if (strcmp (button, 'lla"')), OLStyle=true; else
OLStyle=false; end;

h=msgbox ('Cenuac BamM OyIeT NPEeOJIOXEHO BEHOPATH
wpudT', ...

"M wpudTe', 'help', 'non-

modal');waitfor (h),;OLFontl=uisetfont (OLFont) ;
end

OtmeruB, uto mnepemenHas OLFont ects cTpykTypa, mNOHIIem
OluckyDef

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

'"FontSize',12, 'FontWeight', 'normal', 'FontAngle', "1
talic');
end

UtoObl kO ObUT  HCHOJHSIEMBIM, TIPOM3BEIEM 3aMEHy B
3aIyCKaIOIIEH 4aCcTH KOIa.

button=questdlg ('llpMMeHNUTEL HDapaMeTPbl I10

yMoJiuaHuio? ', 'Bua geHuBH? ', 'Ia', 'HeTr', 'Ia') ;

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

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

[OLbasepath, OLFont,OLStyle]=0luckyNew (); end;
x1lsread (OLbasepath,-1);

CocTtaBuM HOBYIO ()YHKIHIO YTCHHS X|S-TaHHBIX M COOTBETCTBEHHO
3aMEHUM TOCJIEAHIOI CTPOKY Ha BBI30B 3TOM BIOKEHHON (DYKHIIMU:
$Read x1ls
function [N,Quest,Ans,Weight]=0Lread (path)

[Weight, NQuestAns]=xlsread (OLbasepath, "A:F");

N=size (NQuestAns) ;N=N (1) ;

Quest=NQuestAns (2:N, 1) ;Ans=NQuestAns (2:N, 2:5) ; N=N-
1;
end

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

Tenepr oOpaTuMcsi K (YHKLIHMH, KOTOpas JOJDKHA BBIMOJHSATHCS B
nukie - OluckyRes. Eciau nmonp3oBartesnb pelaeT npepBaTh UTPy, TO OHA
BO3Bpamniaer -1.

%$Quest/Answer

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

',int2str (Number (1)), '-Tro Bompoca');
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message{2}=strcat('y Bac B KoleJIbKe
',int2str (Summa), ' TeICau pybgem') ;

message{3}="He nopa nu 3abpaThb OeHbLIU?';

button=questdlg (message, 'OTBeuaTs WJIb HEe
orBeuvars?', 'Ia', 'Her', 'HeT') ;

$QuestN+AnsN+TrueAnsN - Bce, UTO 3HaeM O N-M
BOIIpOCe

AnsN={Ans {Number (1), Number (2) }, Ans{Number (1), Numbe
r(3)}, ...

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

.
4

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

[ind,ok]=1listdlg('ListString',AnsN, 'SelectionMode"
, 'single', ...
'"PromptString',QuestN, 'ListSize', [400

100]) ;

if (ok==0), ind=1l; end;

if (strcmp (AnsN{ind}, TrueAnsN))
Result=Summa+WN;

else
Result=Summa;

end

else

message=strvcat ('Mynpers
roBopAaAT:',AnsN{1l}, 'Corjamasacb, HaxMmMTe KPECTUK') ;

button=questdlg (message, QuestN,AnsN{2},AnsN{3},Ans
N{4},AnsN{3});
1if (strcmp (button,'')), button=AnsN{1l};
end;
if (strcmp (button, TrueAnsN))
Result=Summa+WN;
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else
Result=Summa;
end;
end;
end

ITo mapamerpy OLStyle onpenensem, uro npumensiem — listdlg mmu
questdlg. TTepex 3TuM, oJHAKO, 3arpy’aeM M3 OCHOBHOH 0a3bl JIAHHBIX
Boripoc moa HoMepoM QUEStN u COOTBETCTBYIOLIME OTBETHI U IIEHY
orBeTa. Ecim oTBET OKa3bIBaeTCs MPaBUILHBIM, TO CyMMa MPUPAIABACTCS
Ha [ICHY OTBETa, BBIBOJSICH B IiepeMeHHY0 Result.

[Tocne TOro, kak Mbl ONPEACIWINCH C pPeAM3alMer ompoca I10
HEKOTOPOMY BOIIPOCY W3 0a3bl JaHHBIX, HY)XHO HamucaTh (QYHKIIHIO
COPTHUPOBKH OTBETOB (YTOOBI MOJIH30BATEIh HE MPHUBBIK K MPABHIBHOCTH
IIEpPBOT0 BapHUaHTA).

sSortAnswer
function Num=OluckySort (Num)
for 1=1:20,

ind=floor (l1l+4*rand(1l));indl=floor (1+4*rand (1)) ;
v=Num (indl) ; Num (indl)=Num (ind) ; Num (ind) =v;
end
end

Tenepb B OCHOBHOC TCJIO ITpOrpaMMbl OCTAJIOCh I[O6aBI/ITB UK.

sNumber - HOMep BOIpPOCa IO CUeTy, HOMepa OTBETOB B
KOJIOHKe Xls... ecnam paBeH 1, TO

SIpaBUIIb 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,
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MpbI 1mokazanu, 4TO Ja)ke€ C MOMOIIBI0 CTaHAAPTHBIX JHUAIOTOBBIX
okoH B MATLAB MOXHO c03/1aTh HEYTO MPAKTUYECKH IIOJIE3HOE.
Pazymeercs, ¢ MOMOIIBbIO CO3JJaHHOI'O CaMUMM HMHTEepdeiica MOKHO OBLIO
OBI cienath UTpy OoJsIee ANETAaHTHON U «OTHUTH(OBAHHO.

2. B macmrabupyemMoM OKHE co3aaTh HMHTEpdeic, coaepkaiieM
OOJIBIIMHCTBO OJEMEHTOB MAJIMUTPbhI, C IEIbI0 aJanNTHUPOBATh €ro K
nporpamme MyTriangle (cm. mpumep Ne3 JlaGopatopHoil pa®oThl No3,

4acTh 1).
) MyTriangle1 =] 53
CoxpaHuTh  MynbTumeaua ~
bmp.

ing

MapameTpel TREY MbHWka

CTOpOHa &
i i i i i S
B e e e e e R e CropoHa b

Cri¥ron ciC

MpasunbHe aaa -

Waasa Wbasa Wcasa

“ 3apaTh TPEY OAEHWK

Mnowaae W ¥l

Mnowgaas | 5

Yron A arcsin(3/5)

YronB arcsin(4/5)
¥ronC

@ 3D )
O MULTIMEDIA

Pucynok 18 — Co3znanue unrepdeiica, cogepxaniero OOJbIIMHCTBO
AJIEMEHTOB TaJUTPhI

HyneBbIM 1m1arom 3zech siBisieTcs rnpocmotp daiita MyTriangle.m u
3apucoBKa Ha Oymare sckuza oyaymiero GUI-okHa.

OKHO HMMeeT 4YeThIpe OOJIbIIMX KOMIIOHEHTA: OCH, TMaHelb BbhIOOpa
MapaMeTpOB TPEYTroJibHUKA (BHYTPM HEE HE TNOMECTHUBIIAACS CHU3Y
MOIIaHEh «[Tnomanae u YIJIBDY), MMaHeb «Menunansl/
buccektpucel/Bricotey u mnanens «llapameTrpsl rpaduxa». CueHapuit
TaKOB.
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[Tonb3oBatenb 3a4aeT AJIUHBI CTOPOH TPEYTOJbHUKA, TPUYEM TPETHIO
OH MOXET 3aJaTh 4Yepe3 I0JoCYy NPOKPYTKU. JOMOMHUTENBHO B
pPa3BEPTHIBAIOIIEMCSI MEHIO OH MOXET BbIOpATh THIT TPEYrOJbHUKA, €CIIU
HE XO4YeT BBOJWUTH JUIIHUX CTOPOH (HAmpUMep, €CIu TPEyTrOJbHUK
NpSMOYTOJIbHBIN). Tpu «ramouyku» AaHbl, €CIM OH 3aXO04YeT IOMEHSTh
TOPSIJIOK CIICAOBAHUS CTOPOH. «YTOIUICHHAs» KHOIKA C HAIIHUCBHIO «abCy
UTPACT POJIb YETBEPTOM TAIOUKU HA CIIy4all, €CJIM TPEYroJbHHUK 3aJaeTCs
4yepe3 JBE CTOPOHBI W yros Mexnay HumH. [locime sToro Hakumaetcs
KHOIIKa «3a/1aTh TPEYTOJIBHUKY», OH PEIIAeTCs, U MOIYITYCThIe OOKCHI HUXKE
3aMOJHAIOTCS 3HAYCHUSIMU YIJIOB, IJIOIIAAW, MeauadH W T.m. [lpu sTtom
TaK)Xe€ CaM TPEYTOJIbHUK PUCYETCS Ha OCSX. 3aTeM IOJb30BaTElb MOMXKET
neperTy K 0osiee CIOKHBIM 3aJladyaM, CBS3aHHBIM C pacueToM IUIOIaaei
IpU pa3HBIX JUIMHAX CTOPOH — OTO TMOCHAEAHSAA TaHelb. 371eChb OH
BBIOMpAET: KaKo# TUIl rpaduka eMy HY>KEH, Hy>KHO JIu 0TOOpakaTh JIMHUU
CeTKM M BHEIIHMM OOKC, crnoco® 3aJaHus NPEAesioB H3MEHCHMS.
Paszymeercs, Bce 3aBepiuaeT KHOMKA «IlocTpoutsby.

OTtMeTuM HEKOTOpbIe ocoOeHHOCTH. [l MacmTabupyeMoCcTH OKHA
BeIOpaTh GUI-options ceoiictBo Resize behaviour xak Propotional no ero
coxpaHeHuss JIJis yCTaHOBKM pa3MepoB OkHa HyxHO B ero (figure)
Mucnekrope cBoiicTB 3amath: Units=pixels, Position=[100, 100, 800, 600].
Jliis 3aiaHus MO3KMIMEA POPUpP-MeHro w/wnm Listbox nyxno B MHCcnekTope
HalTH CcBOMCTBO String W menkHyTh Mo mUKTOrpamMMe =l Bce manenw,
kpome na"enu «Tumny, numerot Tur Panel; ykazannas e maHe b IMEET THIT
buttongroup. [[ns co3manus MEHIO OKHAa HEOOXOIMMO HCIIOTHHUTH ITYHKT
merro GUIDE Tools->Menu Editor. ITyaktsl merro «CoXpaHuTh->bMmp» u
«CoxpaHuTh->jpg» A00aBIEHBI C TEM, 4YTOOBI IOJH30BATEIb MOT
COXpaHATh KapTHHKY, M300paKEHHYIO Ha OCSX. 3aMETUM, YTO MOXHO
OBUIO TOCTYyHUTh OoJiee IPOCTO, BBIBEIsd OOBIUHOE MeHI0 okHa figure
(mpoctaBuB B HMucnekrope ero cmoiictB Menubar=figure), Ho rHubue
COCTaBUTh CBOE MeHI0. UTO KacaeTcsi co3jaHus TMaHeleld WHCTPYMEHTOB,
tocpeacTBamu GUIDE 310 HEBO3MOXKHO, OJIHaKO, B pEeKUME KOMaHIHOMN
CTPOKH MOKHO HCIIOJIb30BaTh KoMaH 1y Uitoolbar.

Uto Kacaercs 3apHCOBKU «IapagHOTO TPEYTOJbHUKA», TO 3/ECh
MPUIILIOCH TIPOrpaMMHUpPOBaTh. MBI BBIOpalIM HECKOJBKO 00Jiee CIIOKHBIN
nyTh, MpeHeOperas coBeToM mucaTh kox B (yHkiuio OpeningFcn okHa.
Bwmecto atoro, He Haias ¢ynkmuun CreateFcn s oceér axesl B
cremepupoBaHHoM kozae MyTrianglel.m, Hy)XHO co3aTh €€ ClIeayIONUM
YHUBEpPCALHBIM CIocoOoM — HYykHO BbigenuTth B GUIDE ocu, B
KOHTEKCTHOM MeHIO0 BeIOpath View->CreateFcn; npu 3ToM BO-TIEpBEIX, B
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M-¢aitn gomuchiBaeTCs KyCOK KOJa, M BO-BTOPBIX, CBSI3b C O3THM
¢parmMeHToM 3amaercs sBHO BHyTpu fig-daiima (mocmorpuTe B
Nucnektope cpoiicB mist axesl mose CreateFcn). Ocranoch TOJNBKO Jjist
BEPHOCTH COXPaHUTh 00a ¢aiiyia — 3T JeraeTcsi CTaHJAPTHBIM CIIOCOOOM.

B crenepupoBaHHBI (parMeHT KoJa HEOOXOJWMO JIONHCATh
HECKOJIBKO CTPOK, IpH4eM oOpaThTe BHUMAHHE Ha MOCJICIHIOI CTPOUKY.
Ee npucyTrcTBHe BBI3BaHO TeM, 4To cTpykrypa handles 3amomnsiercs
yKazaTelasiMU TOJIbKO Tocie ucnoiHeHus Bcex CreateFcn ot mouepnmx
00BEKTOB 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);

3anonHUM cpazy M KOA-00paOOTUMK MyHKTa MEHIO «COXpaHUTHY.
Jlns mpumepa paccMOTpUM coXpaHeHHe bmp-daitma (Iyisi TpOCTOTH OH
coxpaHseTcs ¢ UMeHeM PhotO B TEKYIIUI KaTajor, JErKO MOXKHO ObLIO OBl
cAeNaTh COXpaHeHUE rud4ye — C TMOMOIIBI0 JUAJIOTOBBIX OKOH). HrTak,
YUTACTCS yKa3aTellb Ha OCH, BBIYUCISICTCS aOCOIIOTHAsl TMO3UIIMS OCEH
axesl, u3-3a ocodennoctelt Gpykunuu getframe Ham HE0OX0IMMO HEMHOT'O
paclIpUTh MOPSIMOYTOJBbHYIO 00JIaCTh, YTOOBI B «CHHMOK» YMECTHIIHCh
IIKJIbl OCEH, MOITOMY HEMHOI0 u3MeHseM BekTop rect. Jlanee cmsA3ka
TpeX (QYHKIUH: CHATHUS CHHMKa B IlepeMeHHyr0 pPhoto, 3ateM ee
MEPEKOIUPOBKa (C pacilereHHEM) B MUKCEIbHBIA 00pa3 M COXpaHECHHUE
nocieadero B ¢aiin. Hanucanue Callback-a mis moamyskra jpg odeBUaHO.

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

rect=[rectl (1l)-rect(l) rectl(2)-rect(2) rectl (3)
rectl (4) ];
photo=getframe (h, rect); [photo,cmp]=frameZ2im (photo)

4

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

4. Peann3oBaTh «pEIICHHE TPEYrOJbHHUKa» M 00Jee CIIOKHBIE
¢ynkuuu B GUI-iporpamme
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[MTomumo  fig-daiina Oymem  wucmonb3oBath Tpu — M-daiina:
MyTrianglel.m (oH y)ke CreHEepUpOBaH W SBISCTCS YIPABJISIOIINM),
MyTriangleOexec.m (xomus MyTriangle.m, pemaromnas eIUuHAYHBIN
TpeyroabHuk) u MyTrianglelexec.m (3aech mpoBOASTCS BCEe ACHCTBUS 110
MOCTPOCHHIO TpauKOB, BKJIIOUAs, HAPUMEp, MapaMeTPUUECKUE pacueThl
KpUBBIX). Ympapisiomuid  (aitn, pasymeercs, OyAeT coaepxkaTh
MPUKIAIHbIE JaHHBIE, HO HE CJENYyeT «BTACKHMBATh» B HHUX KaKHUE-TO
MHOTOMEpPHBIC MAaCCHBBI, HYXXHBIE JJIS TIIOCTPOCHUS TpapuKOB —
JOCTAaTOYHO TIPOCTO TMepefaTh TMpPU BBI3OBE HCHOIHSAEMbIX (HalIoB
yKazaTesb Ha T€ OCH, B IIPeiesiax KOTOPHIX U OYyT CTPOUTHCS KPUBHIE.

HauHnem ¢ u3HavyajabHOM YCTAHOBKU JIaHHBIX Mpuiioxkenus. Jlo0aBum
B ¢pyukimo MyTrianglel OpeningFcn GUI-daiina 0510Kk:

$3anaHre IaHHBIX [IPUIIOXEHMS
mt=struct ('Square', 6, 'Sides', [3 4 5], '"Angles', [0 O
907, ...

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

OOpaTuMcsi K TaHEId 3aJaHus TPEYroJbHUKA W 3aIldIieM
oOpaboTunku TeKCTOBBIX OokcoB dYepe3 View->Callbacks (mockombky
OOKCHI HaXOAATCS Ha MaHEIH, TO, K COXaJICHHI0, (DYHKIUH BBI30Ba IS
HUX HE OBUIM Cr€HEPHUpPOBAHBLI paHee, HO, TeM He MCHee, KaK HE TPYIHO
yOeauThCs, yKa3aTeld Ha KaXAbld OOKC NPUCYTCTBYIOT B CTPYKTYpE
hahdles). Hampumep, 1151 60Kca, COOTBETCTBYIOIIETO CTOPOHE b:

function edit2 Callback (hObject, eventdata,
handles)

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

Uto kacaetrcsi CTOPOHBI C, TO BHadaje 3amuiieM oOpaOOTUWK IS
MOJIOCHI MPOKPYTKHU:

function sliderl Callback (hObject, eventdata,
handles)
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mt=getappdata (handles.output, '"MTriangle');
pos=get (hObject, '"Value');flag=get (handles.togglebu
ttonl, '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);

[lepBass BeTKka yYCJIOBHOTO OIEpaTopa COOTBETCTBYET HEHAXaTOU
KHOIIKe «abC» (Bo3BpalmaeMoe €10 3Ha4eHHE PaBHO 1) M CHTyallud BBOJA
TpeX cTopoH. OTMETUM, YTO MBI HE CTaJIW MPHUHYIUTEILHO U3MEHSATD IS
cnaijiepa ero npenesibHble 3HaueHus (oHu paBHbl O u 1).

OO0paboTUHK JJIs1 TPETHEro OOKCa BBITJISIUT TaK:

function edit3 Callback (hObject, eventdata,
handles)
mt=getappdata (handles.output, '"MTriangle'");
pos=str2double (get (hObject, 'String') ) ;flag=get (han
dles.togglebuttonl, "Value') ;
if (flag)
mt.Sides (3)=pos;
posl=abs (mt.Sides (1) -
mt.Sides (2) ) ;pos2=mt.Sides (l)+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) ;

Hamumem o6paboT4uk AJisi KHOMIKU-TpUTTepa (HadyallbHOE 3HAYCHUE
yctaHoBuM Kak 1). OOpatum BHUMaHue, 4To mosie Value oGHoBisercs
ABTOMATUYECKH, U MBI JIUIIb CMEHSIEM HAJAMUCh U IIBET KHOIKHU:



75

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

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

set (hObject, 'BackgroundColor',[1 1 0.57);
else

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

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

Hanumem ¢parmeHT o0paboTurKa BCIUIBIBAIOIIETO MEHIO (C YYETOM
MOKa3aHUN «TrajJouek» - 37€Ch €CTh HeKas M30bITOYHOCTH). BriOpaHHBIN
TUII TPEYTOJIbHHUKA BJIMSACT Ha TMOKa3aHMs MOJeH OOKCOB CTOpPOH a,b,C, HO
eIle He Ha CaMU JaHHBIC MPUJIOKEHUS.

function popupmenul Callback (hObject, eventdata,
handles)
pos=get (hObject, "Value') ;mt=getappdata (handles.out
put, 'MTriangle');
flags=[get (handles.checkboxl, 'Value')
get (handles.checkbox2, "Value')
get (handles.checkbox3, 'Value') ],
switch (pos)
case 1
side=1; for 1=1:3, 1f flags (1)
side=mt.Sides (1); end; end;
set (handles.editl, 'String',num2str (side)) ;
set (handles.edit2, 'String',num2str (side));
set (handles.edit3, 'String',num2str (side)) ;
case 4
side=(mt.Sides (1) "2+mt.Sides (2)"2)"0.5;
set (handles.edit3, 'String',num2str (side)) ;
otherwise ;
end

Teneppr mnepeiimeM Kk 00pabOTKe KHONKM 3amycka. HMeromuecs
JAHHBIE, €CJIN TOJISI MEHSJIUCh, JOJDKHBI COCTABUTh JaHHBIC MPUIIOKCHUS.
Crpykrypy nmanubix MTriangle Hamiexxur Takke H03alOJHUTH BBHI30BOM
yKE€ pPACUETHBIX MPOLEAYyp. 3aTeM pe3yibTaThl CIEAYET OTOOpa3uTh B
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Ookcax ma"enu «MeauaHel/...» U TOCTPOUTH TPEYTOJbHUK.

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)
$OuKCcalMa BXOIHBIX IAaHHBIX
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');
sPemieHre TpeyTrOJIbHUKA
[S,aA,bB,cC,Ma,Mb,Mc]=MyTrianglelexec(ra,rb,rc,rfl
ag, 'med');
mt.Sides=[aA(l) bB(1l) cC(1l)];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,rfl
ag, 'bis'),;mt.Bisectors=[Ma Mb Mc];
[S,aA,bB,cC,Ma,Mb,Mc]=MyTrianglelexec (ra,rb,rc,rfl
ag, 'hhh');mt.Heights=[Ma Mb Mc];
setappdata (handles.output, 'MTriangle',mt);
$OOHOBJIEHME IIOJIEM
set (handles.edit3, 'String',num2str (mt.Sides (3)))
set (handles.edit4, 'String',num2str (mt.Square) ) ;h=0

for 1=1:3,
command=['h=handles.edit' int2str (4+1)
";']1,eval (command) ;
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set (h, 'String',num2str (mt.Angles (i)))
command=['h=handles.edit' int2str (7+1)
";'"];eval (command) ;
set (h, 'String',num2str (mt.Medians (i)))
command=['h=handles.edit' int2str (10+1)
";'"];eval (command) ;
set (h, 'String',num2str (mt.Bisectors(i)))
command=["'h=handles.edit' int2str (13+1)
";'"];eval (command) ;
set (h, 'String',num2str (mt.Heights (i)))
end;
sllocTpoeHMe TpeyTroJIbHMKA
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+abs (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 O p]),;grid
on;box on;

UToOBI KaK-TO COKPATHUTh YHCIIO OJHOTHUITHBIX BBIBOJOB B OOKCHI
HWDKHEH IMaHeu, Mbl BOCIOJIb30BaMch (GyHkmuer eval. Ilpu mocTpoenun
TpeyrojabHUKa YI00HO BHaYajle CAeIaTh TEKYIIUMHU OCSIMH OCH axesl (cm.
KOMaHay axes). Jlusg Jydmiero BHJa OKHAa J00aBUM B (DYHKIIHEIO
OpeningFcn HayanbHBIe 3HAYCHUS POPUP-MEHIO M «TaJlo¥ueK», a TakKe
HAYaJIbHOTO 3HAYCHUS B TPYIIIE PATAOKHOIOK « THIm»:

% IJoyCcTaHOBKa IIapaMeTpoOB

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]);

o~ o~ o~ o~

Pabota ¢ maHensiMu KHOMIOK UMEET 0COOEHHOCTU. XOTS CYIIECTBYIOT
yKa3zaTelld Ha KaXayl0 paJuoKHOINKY OTJIEIbHO, PABHO KaK U yKa3aTellb Ha
IpyIIy B LeaoM, PyHKIHMS 00pabOTYUK COCTABISETCS Ha TPYIIY U UMEET
Ha3Banue He Callback, a SelectionChangeFcn (310 Ha3BaHWE MPOSABIAETCS
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B KOHTEKCTHOM MeHI0 View HMHcmekTopa CBOHCTB ais Tpymmsl). B
YaCTHOCTH, TaKOM MEXaHU3M TapaHTUPYET €IUHCTBEHHOCTb BBHIOPAHHOTO
BapuaHTa. [11abioH QpyHKIIUK NepenuIeM U3 npumMepa:

function uilpanel4 SelectionChangeFcn (hObject,
eventdata, handles)

% hObject handle to uipaneld (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’',1);
case 'radiobutton2'

set (handles.uipaneld, 'UserData', 2);
case 'radiobutton3'

set (handles.uipaneld, 'UserData', 3);
case 'radiobuttoni'

set (handles.uipaneld, 'UserData', 4);

end

31ech HaM BaXHO COXPAHUTh BBIOOP B KAKOW-TO MEPEMEHHOM;
yAOOHBIM TIyTEM TMPEACTABISETCA HCIOJIb30BaHUE TaKOro crocoda
coXpaHeHMs JaHHbIX, Kak mnosne UserData, B Hamem ciyudae,
npUHAAIeKaIero oosekTy buttongroup.

Tenepr HacTasio BpeMs cO03/aThb BTOPOM HCHONHAEMBIH (Dailn
MyTriangle.m. [JoctatouHo OyaeT BBI3BIBaTH €ro ¢ 4-Ms MapamMeTpaMH:
hax — ykazatens Ha ocu (handles.axesl), mt — Homep mporeaypsi, sides —
BEKTOP-CTPOKAa CO CTOPOHAMHU TpeyrojibHHKaA, lIMItS — BekTOp mpenenoB
U3MEHEHUs1 (ero TpakTOBKAa 3aBUCUT OT (QyHkuuu). Teno daiina,
pazyMmeeTcs, COAEPKUT 4 BIOKEHHBIX (DYHKIIUH, BHI3BIBAEMBIX U3 TJIABHOU
yepes omepaTop switch.

function mt=MyTrianglelexec (hax,mt,sides,limits)
function MT1=MT1 ()
MT1=0;
end
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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
MT3 ()
case 4
end
mt=0;
end

HekoTopeiM BUAOM3MEHEHUEM pEIICHHOrOo paHee mpumepa NeS5-10
PaboTel Ne2 (4acTh 2) n€rko HamoOJHUTH Tela TPEX BIOKEHHBIX (QYHKIIUH.
D¢ddexTuBHBIM OKa3bIBacTCs He IUKInYeckuii BpI3oB MyTriangleOexec.m,
a BEKTOPHBIN BBI3OB (hailia geroncore.m.

Ilepen omepaTtopom SWItCh HYXHO pacmOIOXHUTh JABE KOMAaHJIbI,
CTUpAIOIIMEe C OCeH MpexHue rpaduku U ycraHaBiauBaronme ocu Ha GUI-
OKHE TEeKYyIIMMU: 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' lrl 'g' 'b' lwl lkl];
Hlines=zeros (1, 8);
for j=1:8,

’
m'
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Hline=plot (a,geroncore(a,b(j),c))
Hlines (j)=Hline;

Lname=strcat (num2str(j),': b=
",numZstr(b(3)));

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

end;

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

MT1=0;

end

function MT2=MT2 ()

a=linspace(limits(l),limits (2),21) ;b=linspace (limi
ts(3),1limits (4),21);

[X,Y]=meshgrid(a,b);contourf (X,Y,geroncore(X,Y,sid
es(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(limi
ts(3),1limits (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 ()
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a=linspace(limits(l),1limits(2),101) ;b=1linspace (lim
its(3),1limits (4),101);

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

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

axis manual;axis([a(l) a(l10l) b(l) b(101) O
2*3+2]);title(" "),

xlabel('a');ylabel ('b'");zlabel('S(a,b)");grid
on;box on;

rect=get (hax, 'Position') ;rectl=get (hax, 'OuterPosit
ion');
rect=[rectl (l)-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

Bepuemcs k GUI-daiiny, Tounee, k 00paOOTUMKY CMHCKA HA MaHEIH
«ITapametpsl rpadukay. CoaepKaTeIbHYIO YacTb Mbl MOXKEM JIHOO
ocraputh s Callback-a kHomkm mycka, nu00 YacTHYHO 0OpaboOTaTh
JTaHHBIC 3]IeCh e, ucnoib3yss BHOBb UserData mgis cnucka. Beioupas
BTOpOE, OyJIeM UMETh JJi1 00padoTINKA:

function listboxl Callback (hObject, eventdata,
handles)

flag=get (hObject, 'Value') ;mt=getappdata (handles.ou
tput, '"MTriangle');
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switch flag
case 1

a=mt.Sides (1l);a=[a/2
2*al;b=mt.Sides (2);b=[b/2 2*b];
c=mt.Sides (3);c=[c/2 2*c];
case 2
=[0 5];b=[0 5];c=[0 5];
case 3

=[0 1];b=[0 1];c=[0 1];
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 ¢ 00pabOTUYMKOM KHOKHM IyCKa CTall0 TpOIIe. 3aMeTuM,
OJIHaKO, 4TO 3TO caenano pabory GUI-unrepdeiica MmeHee KOPPEKTHOM —
BE€lb Mbl CTalld 3aBUCUMBIMHU OT TIOpSAKAa HaXaTusd Ha TPYIIy
nepeKioyaresied U CIUcoK. bojiee MpaBWIBHBIA MYTh COCTOWT B TOM,
4TOOBI OMPOC BCEX MapaMmeTpoB (TEpeKIrovaTeNield, «rajouek» U Tp.)
OCYILIECTBIISIICS Obl 00Pa0OTUMKOM KHOIIKH ITyCKa.

function pushbutton2 Callback (hObject, eventdata,
handles)

mt=getappdata (handles.output, '"MTriangle');
hax=handles.axesl;mt =get (handles.uipaneld, "UserDa
ta');

sides=mt.Sides;limits=get (handles.listboxl, 'UserDa
ta');

mt=MyTrianglelexec (hax,mt ,sides,limits);

Ocramock  TOJABKO  JONMCAaTh  MPOCTEHBKUH  00pabOTUMK
npoBepovYHOTo Ookca «CeTka» U OCTaBUTh PEMAPKY MOJIb30BATENIO:
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function checkbox4 Callback (hObject, eventdata,
handles)

grid;

function figurel DeleteFcn (hObject, eventdata,
handles)

disp ('[IpMATHEIX CHOBUIEHUM')

3aganue:

1. PaCCMOTpCTB CTaHAAapTHBLIC THUIIBI OKOH, BKJIOYasA AHAJIOTIOBBIC.

AnantupoBath OKHO (quidetemplatel.fig B KaTaJiore
toolbox\matlab\uitools\guitemplates) = mox  kakyro-nmubo  TPOCTYIO
IporpamMmmy.

2. Coszmate GUI-oxkHO, OOmaparomiee maHEIbI0 HWHCTPYMEHTOB,
MEHIO C TpeMs ypPOBHSAMH BJIOKEHHOCTH, KOTOPOE€ BO3MOXXHO OBLIO ObI
MacmTabupoBaTh (BKIIOYAs MPOMOPIHOHAIBHOE YBEIMYCHUE OCECH U
mpudToB). Ha maHenr MHCTPYMEHTOB BBIHECTU IO KpaWHEW Mepe Tpu
nUKTOrpaMMEl. [IpeaycMoTpeTs HeOOIBIIOM JTOTOTHIT Ha OKHE

Vrkazanue: Bo3moxnoctu GUIDE 3neck orpanuuensl, B (yHKIIUU
OpeningFcn MO>KHO PEeayCMOTPETh KOMaH/IbI MOCTaHOBKH
JOTIOJTHUTEILHBIX 3JIEMEHTOB B OKHO.

3. PeamusoBath Ha 0aze Ilpumepa urpy «O, CHACTIMBUHMK» C
cobctBennbiM GUI-untepdeiicom.
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JlonmoJiHuTEIbHBbIE IPUMEPBI

ManI/I‘lele KOMIVIEKCHO3HAYHbIC€ BBIYUCJICHUSA

Co3maem ciay4allHYyK) KOMIUIEKCHO3HAUHYIO MATPHUILy M BBIYHCISEM

HECKOJIbKO 3HaueHui PyHkimu becces.

>> x=rand(5,5)+ (0+1i) *rand (5, 5)

X:
0.06049 +
.5485 + 0.85801
.89831
0.3654 +

.2618 + 0.33581
. 75461

0.1400 +
.5973 + 0.68021
. 79111

0.5668 +

.0493 + 0.05341
.81501
0.8230 +
.5711 + 0.35671
.67001

>> bessel (0.6, x)

ans =

0.6513 +
.7188 + 0.35441
.32591

0.4243 +
.3871 + 0.22051
.20241

0.5298 +

.6576 + 0.26581
.53601

.60201

0.7009

.25361

0.9623

.87351

0.7505

.51341

0.7400

13271

0.4319

0.21291

0.6288

0.14771

0.6758

0.55711

0.60641

0.6739
0.49831

0.9994
0.43441

0.9616
0.56251

0.0589
0.6l661

0.3603
0.11331

0.5987
0.16741

0.8920
0.08001

0.6231
0.1711z1

_I_

_l_

0.42221
0.6343 +

0.96141
0.8030 +

0.0721z1
0.0839 +

0.55341
0.9455 +

0.29201
0.9159 +

0.15001
0.7707 +

0.14391
0.7521 +

0.01371
0.4623 +
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0.5860 + 0.21421 0.3515
0.1348 + 0.07271 0.6799 + 0.19041
0.15031

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

+ 0.41571
0.8091 +

+ 0.16971
0.7420 +

Hemnoro mensiem ee MHUHODP IMOSJICMCHTHBIM YMHOKXCHHUCM!

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

x =

0.60649 + 0.60201 0.6739
0.5485 + 0.85801 0.7009 + 0.49831
0.89831

0.3654 + 0.2530601
4.0000 0.9623 + 0.43441
0.754061

0.1400 + 0.87351
16.0000 0.7505 + 0.56251
0.79111

0.5668 + 0.51341 0.0589
0.0493 + 0.05341 0.7400 + 0.6l661
0.81501

0.8230 + 0.73271 0.3603
0.5711 + 0.35671 0.4319 + 0.11331
0.67001

Pemiennsn

JlaGopaTopHas padora Ne2, m.1.

3.

+ 0.42221
0.6343 +

1.0000
0.8030 +

9.0000
0.0839 +

+ 0.55341
0.9455 +

+ 0.29201
0.9159 +

% KHura pacnojioxeHa B TekyleM KaTajore 21.xls
19 KOPPEKTHOTO 3aIdaHMda CCBUJIOK I[IPOBEPUTH B
P P

Excel (2003) cCcTWMIBb CCBUJIOK
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sYbpaTh baar Excel->CepBuc->llapamMmeTpr—>00ume -

>CrTuib ccoeiok R1ICI
>> W=xlsread('21l.xls', 1,

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

4.

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

5.

>> A.*B'

NaN

NaN

DS

'A1:I0")

NaN

NaN

NaN

NaN

NaN

NaN
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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=linspace(1l,1,2);C=diag([Vv

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
27.2939 79.7856 -86.0000
1.
>> dlmwrite ('myfile.txt', ans, 'delimiter',
"\t', 'precision', 6)
8.

>> trace (inv (ans))

ans =

0.1305
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JlaGopaTopnasi padGora Ne2, i.2.

1.

% Bamm uyucneHHble pe3ynbTaThl B JIabopaTOpHOM paboOTe MOTYT
OTJINYATHCS

% BBUAY CIy4allHOCTHU
CaMOIIPOBEPKU MOMKHO

% TPUHYAUTEIHHO BBECTH UIMEHHO JTaHHBIC MaTpuIlbl A 1 B

3HAYCHUM HJEMEHTOB Marpui. Jlis

>> A=rand (3)+i*rand(3), B=expm (A) ,
z=B\ones (3,1)
A:
0.9501 + 0.44471i 0.4860 + 0.92181
0.4565 + 0.40571
0.2311 4+ 0.61541i 0.8913 + 0.73821
.0185 + 0.93551
0.6068 + 0.79191 0.7621 4+ 0.17631
.8214 + 0.91691
B:
0.7557 + 1.39421i -1.0258 + 2.56001 -
2289 + 0.88121
-1.7591 + 1.01761 0.0147 + 1.67521 -
2026 + 0.96891
-1.0854 + 2.38691 -0.8267 4+ 1.93901 -
1626 + 2.10861
Z:
-0.0997 - 0.13041
0.0039 - 0.31941
-0.0813 + 0.02321
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2.

o

yepes koMaHny diag mim maxe 6es3 Hee

s Tex xe pe3yJabTaTOB MOXHO OBJIO OB

JOCTUMYUD

C=cat(l,cat(2,A*B,B),cat(2,A,A.*B));Dl=real (C),;D2=

>>
imag (C)
D1 =
-3.1588 -4.8146
1.0258 -1.2289
-5.2554 -4.8658
0.0147 -2.2026
-5.2456 -5.3915
0.8267 -0.1626
0.9501 0.4860
2.8592 -0.9185
0.2311 0.8913
1.2235 -0.9472
0.6068 0.7621
0.9718 -2.0669
D2 =
1.1829 3.3544
2.5609 0.8812
-0.5754 0.7272
1.6752 0.9689
2.8754 2.8557
1.9390 2.1086
0.4447 0.9218
0.2990 -0.0963
0.6154 0.7382
1.5040 -2.0425
0.7919 0.1763
1.3320 1.5829
3.
>> Electr=Q(x,Vy)

-4.4527

-5.4803

-5.3599

0.4565

0.0185

0.8214

-0.3721

-1.4280

1.4947

0.4057

0.9355

0.9169

0.

7557

-1.

.0854

.0980

.0329

.5489

-0.

0

7591

.3942

.0176

.3869

.06607

8474

.5889

sum (sum( ( (x-D1) .2+ (y-
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D2).72) .7 (-0.5))); Electr(0,0)
ans =

21.4684

4.

$ nOpuM HexBaTkKe [aMATK/MOMNHOCTM  IOIHOXIATH,
YMEeHBIIUTL umcjao Touek no 100 mmam 500

>> [X,Y]=meshgrid(linspace(-2,2,1000));

>> 7Z=[];for k=l:length(X), for n=l:length(Y),
Z(k,n)=Electr(X(1l,k),Y(n,1)); end ; end

>> contourf (X,Y, 2,
logspace (0,1.8,10)) ;colorbar;

E'Cﬂumma-:mx_}m " MIeRmIPITIECK 020 HOMERNILLIN

1.5

0.5 ~140

430

OpauHaTS

0.5

-1.5

-2 -1.8 -1 0.5 ] 0.5 1 1.5 2

ABCLMECE
3[BCE HAXOOWTCA 2apAg

Pucynok 19 — «SIlnynnna-riaazyHbs» 31E€KTPUUYECKOr0 NOTEHIAAIIA

S.

>> h=4/1000; [U,V] = gradient(Z,h,h);
% JejlaeM MaTpMLB Pa3pPEeXeHHBIMM, UYTOOBl CTPEJIKU
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He CJIMBAJIUCh

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

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

x(1,3)=X(m,n);y(i,J)=Y(m,n);z(1,]j)=%2(m,n);u(i,
3)=U(m,n);v(i,j)=V(m,n); end; end

% CrpouMm JumumHMM Tpaduk padt OCeM IIOJISPHBIX
KOOPAMHAT

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

% I'padmx CKOpOCTeN " KOHTYPHBIN, T.E.
HaOpSXeHHOCTEeM UM NoTeHuMalna (pucyHok 20).

h=quiver(gca,x,vy,z,v,8.0);set (h, 'Color','r');c
ontour (x,v, z);legend show;

Y

B e

oo

Pucynok 20 - I'paduk ckopocTeil, Hanps>KeHHOCTEN M OTeHIMala

6.
% CTpomm Jorapubm noTeHUMana, a LBET
palMroHaJIbHee M3MEHSATH o obpaTHOM BEJIMUMHE
(pmcyHOK 21)
>>surf (X,Y,1logl0(2),2.” (-
1), 'LineStyle', 'none') ;colormap hsv;colorbar
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.12

0.1

.08

+40.08

40.04

+40.02

Pucynok 21 - Jlorapudm noreniuana

7.

s OdopmmMm B BUIOe M-dpamniua.

% ObpaTuTe BHMMaHMe, UTO OQyHKUMS Electr BBOOMTCSH
BHYTPM LMKJIIA

% ToTeHLMAaJl HOPMMPYETCS Ha MMHMMAJIbHOE 3HadeHue, U
CTPOUTCHA €ro Jiorapmubdm

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;
flexl=Q@(t) D10.* (l+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 (lengt
h(x)), 'LineStyle', "'none');

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

Dl=flexl1 (t);D2=flex2(t);
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Electr=Q(x,y) sum(sum(((x-D1)."2+ (y-
D2).72) .7 (=-0.5)));
for k=l:1length(x),
for n=1:1length(y),
z(k,n)=Electr(x(1l,k),y(n,1));
end ;
end;
z=z-min (min(z))+1l;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

Jlaboparopnasi padora Ne3, m.1.

function Lab3=Lab3l (A7)

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

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

fi=linspace (0,2*pi,201) ,;ro=rrr (fi);Z=zzz (f1i);
[X,Y,Z]=pol2cart(fi,ro,Z);figure(l) ;plot3(X,Y,2);q9
rid on;

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

end

Pucynoxk 22 — [Ipumep rpadukos



94

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

w=sprintf ('CpenHee 3HaueHUe:
zf',mean(a));
case 'p'
w=sprintf ('[loiMHOM B TOUKE:
sf',polyval(a,1.1));

case 'g'
w=sprintf ('I'padux') ;plot (a);
otherwise
w=sprintf ('HerepHrie maHube!');
end;
disp(w) ; res=0;
else display('HerepHuemt GopmMaT maHHEX!');res=1;
end;
end
>> t=10*rand (10,1)-6;myfunl (t, "'pbx"') ;
[TonmHoM B Touke: —-50.535823
3.
SlloOTOTOBLTE x1s-dawn, CTOJIOLIE A,B,C —

npeimMeT, uMs, OlleHKa
% Maccup sdueexk D mmMmeeT Ty Xe CTPYKTypy. llanku
He IeJjlaThb
function M=myfunZ2 (flaqg)
global Dbase
global Dip
function R=reading ()
$3anojgHuTe D camu
R=0;
end
D={1};
sOnpenesieHme crnocoba BBOOA — PYYHOTO MM M3 ExKcej-
bamnmia
if (isnumeric(flag))
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reading () ;
else
[D1,D2]=x1sread('1234.x1s',1, 'A:C");D=cat (2,
D2, num2cell (D1l));clear 'D2' 'D1';
end
$D—-cTosIOLE ITAaHHBEIX, MX B MaccuB Ranmcem Dbase
Dbase=cellZ2struct (D, { 'Subject', "Name"', 'Value'},2);
$IaHHBEIE M3 MaccCuBa d4YeeK B BeKTOopa
Subject=char (D{:,1}) ;Name=char(D{:,2});
Value=cellZ2mat (D(:,3)); clear('D");
[Name, Permut]=sortrows (Name) ;E=Dbase;
for i=1l:1length(E), Dbase(i)=E (Permut(i)); end;
clear 'E';
$Basa IaHHBIX IIepeCcOopTHUPOBAaHAa
%$Ternepb BHUMCIISAEM CpenHee, IejlaeM CTPYKTypy Dip
[UnN, NN]=unique (Name, "rows');
NN=[0;NN] ;dip=struct ('Name', {"xxx'}, '"Merit', {5});D
ip=[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;
&YcyoxHag: CTPYKTYPYy B BEKTOpa, MX — Ha IIeuaTh
DipCell=(struct2cell (Dip)) ',
DipCellName=char (DipCell{:,1});DipCellVal=cellZmat
(DipCell (:,2));
for i1=1:size (Dip),
disp(strcat('CrygenTr: ',DipCellName (i, :),"
Baj: ', num2str (DipCellVal(1i)))),
end;
M=0;
end

JlaGopaTopHas padora Ne3, m.2.

o

5 Ilepen BHIOJIHEHMEM pab®oOTEl COCTaBUTb (Qalni
MyMath.m no wabJjsony .l [IpumMmepa
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o

% BHeCceHO WUBMeHeHMEe B aJilTopuUTM. MTepauum UOyT
TpynnaMyu, IOPMMEPHO IO CTO (PUCYHOK 23).
function M1=MI1 (x,p, £flaqg)
MassOfPoint=Q@ (x) 1;
function Region=Region (x)
if (sum(x.*x)>1) Region=0; else
Region=MassOfPoint (x); end

end
N=1;NN=100*2" (p) ;eps=p* (le-6) ;
medl=0;med=1;media=[]; summa=0;

while ((abs (medl-
med) >eps) && (N*sgrt (eps)<1))
for i1i=1:NN,
ksi=rand (1, p) ;summa=summa+Region (ksi); end;

media (N) =summa/NN; med=medl;medl=mean (media) ;
summa=0;
$ecny 3axoTMM YBUIETH XOI IIpollecca,
KaXOBIM IOeCSaTHM wWar
if (flag&& (~mod(N,10))) ['mpoueccuHT:
' num2str (medl)
! ' numZ2str (med) ], end;

N=N+1;
end
$BTOPBIM APT'YMEHTOM MIOET IOT'PENHOCTDb
pacueTa
Ml=[medl* ((2*x) ."p) 1/sqgrt (N*NN) ];
end
case '1'

tic;z=[1;21=1[];

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

for n=1:K, disp(n),res=M1(1,n, false);
Z1=[Z1l;res(1l),res(2)];end;

VolSp=@(x) pi”(x/2).*(1./gamma (0.5*x+1));
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E=Z2(:,2) "*ones (K) ;E1=21(:,2) "*ones (K) ;norm(Z (:,1) -
z1(:,1)),
x=1:K; figure (1) ;hold on;
plot(x,2(:,1),"'-r'"),;errorbar(x,2(:,1),E, '-
r');

plot(x,21(:,1), "'~
g'),;errorbar(x,Z1(:,1),E1l,"'-g");

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

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

grid on;legend show;

M=%7; toc,

>> MyMath ('1',12)

ans =
0.3075

BB e
MoHTe-Kapno1
5 dy :
. b . . : MoHTe-Kaproz |
PP 8 O T U 1 v

: : : : : : : Teopim

Pucynok 23 — I'pynnel urepanunii

Elapsed time 1s 222.764131 seconds.
ans =

2.0000 0.0408
3.1900 0.0151
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4.1597 0.0060
4.9331 0.0025
5.2497 0.0021
5.2142 0.0022
4.6321 0.0023
4.0785 0.0017
3.3158 0.0012
2.60167 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 (AFcos,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]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)
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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 2.6417
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 121 npaeom KOJIOHOK

O6yCJ'IOBJ'IeHO HeCOBIIlaIeHMEM YaCTOTEL

o

% T.e. OCODOEHHOCTBIO BHUMCIIEHUHA ObICTPOTO dypbe-
npeobpas’30BaHMAa

3.

U, =xz(xy—2a(l+x?)) AU, =2z(y—6a-X)

o\
o\

$TecTorasg QYyHKLUS
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function M3=M3(x,Vy, z)
A=K (1,1);h=1le-4;
m3=((x."2).*y) .*z;
function Dz=Dz (x,Vy, 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-my M3MEpeHuo, Belb X,V,Z
- MOTYT OBITH TPEXMEPHBEMU
% T'pammeHT 1O MepeMeHHOM OepeTcsda Mo 2-
My MU3MEPEHMIO
partZ=permute (partz, [1 4 3 2]1);
Dz=gradient (partz,h) ; Dz=permute (Dz, [1 4
3 2]);
Dz=Dz (:,:,:,2);Dz=reshape (Dz,size (m3));
end
M3=m3-(1+x.%2) .*Dz (X,V,2);
end

o\
o\

sPabouasa 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,YVy, Z)
function partO=partO0(x,vy, z)

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

o\
o\
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sCrpouM TpadukM OO 3adaHHOMY yKa3aTelJn QYyHKLUMU
MM
function M5=M5 (MM, Lim, Name, £19g)
SHuxe - npouenypa 3O-rpadtmxkwm, flg, ecrnu
pexmMMm TecTa
function
Mygraph3d=Mygraph3d(X,Y,2Z,U,aver,sl, flaqg)
if flag
figure('Name', ['3D-rpadbuxm: '
Name]) ;axis (Lim) ;grid on;box on;

xlabel ('x");ylabel ('y'");zlabel ('z2");
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,U
rp);

set (p, 'FaceColor',sl, 'EdgeColor', "none') ;
Mygraph3d=gca;
end;
sllocTpoeHMEe JMHUM ypPOBHS Ha 2D
function MygraphZ2d=Mygraph2d (level)
$level - nmbo BRamaeM UMCJIO JIMHUM, JMOO
BEKTOP 3HAUEHUM YypPOBHEU
Hfig=figure ('Name'
YVPOBHA nOJid JlanjaccuaHa ' Name]
axis([Lim(1l) Lim¢(Z2
Lim(6)]) ;hold on;
xlabel ('x'");ylabel ('z");LSpec={"-
r',':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, :,:))";

, [ 'CemeMcTBRO JIMHUM
) ;
) Lim (5)
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[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 (Lim
(3),Lim(4) ,N+1);

z=linspace (Lim(5),Lim(6),N+1); [X,Y,Z]=meshgrid(x,yVy
,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(xr)=",num2str (Um) ];s{2}=["'"d2U(r)=",num2str
(Lm) 17

sIaHHEIEe ¥ JlanjiaccuaH chopMmpoBaHbl. Jalee
rpadmka
if flg

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

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

Mygraph3d(X,Y,Z,U0,Um, "green', true) ;title ('Pabouasa
OyHKUMA ") ;

legend
show; legend(s{1l}, 'Location', "NorthEast");
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Mygraph3d(X,Y,Z,L,Lm, 'magenta',true);title ('Jlanmac
craH pabouey oGyHKUMM') ;
legend

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

end;

SIIOCTPOEHE IOBE IIOBEPXHOCTHU. Ternepb CTPOUM
JIMHUM YPOBHSA JlalljlacCuaHa

Mygraph2d (3) ;

M5=0;

end

o\
o\

$TecToBasg QyHKLUMUS
function M3=M3(x,Vy, z)
A=K (1,1);h=1e-4;
m3=((x."2).*y) .*z;
function Dz=Dz (x,Vy, Z)
part=0(x,z) A*x.*(z."2);
partZ=cat (4,part (x, z-
h) ,part(x,z),part(x,z+h));
% MaTpuua no 4-my M3MEPEHMUI, BeIdb X, VY, Z
- MOTYT OBITb TpPEeXMEPHBEMMU
% I'pamMeHT O IepeMeHHOM OepeTcsd IO 2-
MYy M3MEPEHMUIO
partZ=permute (partz, [1 4 3 2]);

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,2Z);
TM3=A*sin(z)-x."3-y."4;
end

o\°
o\°

$Pabouasg QyHKLUS

function M4=M4 (x,y, Z)
A=K (2,1);B=K(2,2);h=1e-4;
m4=A*P5 (x.*y) terf (x-y+B.*z);
function Dz=Dz (x,Vy, zZ)
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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,2z);
partzZ=cat (4,part(x,vy, z-
h),part(x,y,z),part(x,y,z+h));
partZz=permute (partz, [1 4 3 2]);
Dz=gradient (partz,h) ; Dz=permute (Dz, [1 4

3 2]);
Dz=reshape (Dz(:,:,:,2),size(md));
end;
M4=m4-B*Dz (x,Vy,2);
$M4=P5 (x.*Vy) ;
end

o\
o\

SCrpomM TpadmKM IO 3BaJaHHOMY yKaszaTeJln QyHKUUU

function M5=M5 (MM, Lim, Name, £1g)

$Hmxe - npouenypa 3IO-rpadmkm, flg, ecawm
pexuM TecTa

function
Mygraph3d=Mygraph3d(X,Y, %2,U,aver,sl, flaqg)

if flag
figure('Name', [ '3D-rpadbuxnu: '

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,U
Ip);

set (p, 'FaceColor',sl, 'EdgeColor', "none') ;
Mygraph3d=gca;
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end;
sllocTpoeHMe JIMHUNM ypPOBHS Ha 2D
function MygraphZ2d=Mygraph2d(level)
3level - nmbo BagaeM UYMCIO JIMHUM, JIubo
BEKTOP 3BHAUEHUM YyPOBHEUN
Hfig=figure ('Name'
YVPOBHSA nOJid JarjaccmaHa ' Name]
axis ([Lim(1l) Lim(2
Lim(6)]);hold on;
xlabel ('"x'");ylabel ('z");LSpec={"-
r',':b',"'-.g"};
SOUKCUPYEM 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,:,:))"';

, [ 'CeMeMnCcTBO JIMHUM
) ;
) Lim (5)

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

num2str(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(l),Lim(2),N+1);y=linspace (Lim
(3),Lim(4),N+1);

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

1L=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) ) ) ;



106

s{1}=["U(r)=",numZ2str(Um) ];s{2}=['d2U0(r)=",num2str
(Lm) 17

$IaHHBIE ¥ JlallJlacCcuaH chopMUpOBAHH. Jajee
rpadbuka

if flg

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

npuMep - OYyHKUMA M ee JlaljlaccuaH') ;
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 ('Pabouas
byHruma') ;

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

Mygraph3d(X,Y, Z,L,Lm, 'magenta', true);title ('Jlanmaac
cruaH pabouenm GyHKUMM') ;
legend

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

end;

SIIOCTPOEHE IBE IIOBEPXHOCTU. Ternepb CTPOUM
JIMHUM YPOBHSA JlalljlacCuaHa

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

>> K=[1 -1;0.1 -17;
>> MyMath('3',K);
Elapsed time is 30.782295 seconds.
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Pucynok 28 - JIunuu ypoBHs JarjiacuaHa padoudeit GpyHKIIUU

4,
function M6=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 y0=%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),K
(2,2));
end
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U=MM (x,K(3,2),K(3,3)),;plot(x,U, 'r', "'DisplayName"', 1
eqg) ;
title(s);grid
on;legend('Location', '"NE'");legend
show;xlabel ('x"');ylabel ('U(x) "),
%2
subplot (2,2,2);y=linspace (K(
Y]=meshgrid(x,vy) ;U=MM(X,Y, K(
[s,error]=sprintf ('U
z0=%3.2f",K(3,3));
contourf (x,y,U, 'DisplayName', leqg) ;
title(s);xlabel ('x");vylabel ('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,y,z);U=MM(X,Y,Z);

3,2)/2,2*K(3,2),N); [X,
3,3)) s
(x,vy,z0) at

d=linspace(0.5,2,4);xd=K(3,1) *d; yd=K (3, 2) *d; zd=K (3
,3) *d(2:3);

n =
slice(x,vy,z,U,xd,yd, zd) ;set (h, 'FaceColor"', "interp'
, 'EdgeColor', "none');

axis tight;title ('OOweMHEN TI'paduUk CeUeHUM
ning U(x,y,2)");

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

%4

=017
1f (func2str (MM) =="'MyMath/M3")
[s,error]=sprintf('f(x,a)=0U(x,v0,z0) at
v0=%3.2f, z0=%3.2f"'",K(3,2),K(3,3));

=K(1,1);y=K(3,2);z=K(3,3);aa=linspace(a/2,2*a,N);
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') ;
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xlabel ('x'");ylabel('a'");zlabel ('U(x,a) ") ;colorbar;
axis tight;axis on;box on;
title(s);
else

[s,error]=sprintf('f(a,b)=0(x0,v0,z0)
at x0=%3.2f, y0=%3.2f,
z0=%3.2f"'",K(3,1),K(3,2),K(3,3));

a:K(2r 1) ;b:K(2r2) ;X:K(3r 1) ;Y:K(3,2) ;Z:K(3r3);

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

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

xlabel ('a');ylabel ('b");zlabel ('U(a,b) ") ;colorbar;
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.



112

U(x,y,z0) at z0=1.00

Uix,y0,20) at y0=0.50, z0=1.00
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OBLEMHBIA rpaduk cedeHi ana U(x,y,z)

Pucynok 29 — 3-D rpaduk GpyHKINHA
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case 'bH'

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;

SIIOBTOPUTL HECKOJIbKO pas Npelbnyime IBe
CTPOKU

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);

>> 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;

U=M3 (x,K(3,2),K(3,3));g=polyfit(x,U,5),g=g-0.1*[5
0 4 3 2 1];roots(q),
M=5;

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

K =



114

2.0000 0 0
-1.0000 2.0000 0
0 0.5000 1.0000

>> MyMath ('5"',K);

q =
-0.0000 0.0000 -4.0000 0.5000 -
4.0000 0.0000
ans =

-0.0321 + 2.77751
-0.0321 - 2.77751
0.0440 + 1.04341
0.0440 - 1.04341
-0.0238
% HeTpynHO BMIETb, UYTO KOPHU U KOIOPULMEHTH
MMOJIMHOMAa HaMIEHBEl BEPHO

JlabopaTopnasi padora Ned

2.

Jis MacmTaOMpyeMOCTH OKHAa M €ro dJJIEMEHTOB YCTaHABIWBACM
GUI-options 3rauenune cBoiicTBa Macirabupyemoctu Resizable, Ho cBepx
Ttoro Bo Bcex anemeHtax B GUIDE cpoiictBo Units kak Proportional.
CpenctBamu GUIDE pasmeuaem camy figure, ocu, crarmdeckwii TEkCT,
TeKCT B Ookce m kHomKky mycka. CpencrBamu GUIDE pasmedaem camo
MEHIO, 3aTeM coxpaHseM obOa ¢aitma (lab42.fig u lab42.m). [lamee
peTaKTUPYEeM TOCHEIHUN (Al CcaMOCTOSATEIBLHO, YTOOBI: BO-TIEPBBIX,
JIOOMpPENeTUT, 00pa0OTYNKH, a BO-BTOPBIX, CO3/IaTh JIOTOTHII, ITaHEIh
MHCTPYMEHTOB U 33]1aTh UX 00PaOOTYHKH.

Jluctuar daiina lab42.m ©6e3 W3OBITOYHBIX KOMMEHTApHUEB H
nporeayp cM. Huxe (pucyHok 31):

function varargout = lab42 (varargin)
% Begin initialization code - DO NOT EDIT
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gul Singleton = 1;
gul State = struct('gul Name', mfilename,
'gul Singleton',
gul Singleton,
'gul OpeningFcn',
@lab42 OpeningFcn,
'"gul OutputFcn',
@lab42 OutputFcn,
'"guli LayoutFcn', (1, ...
'gui Callback', (1)
if nargin && ischar (varargin{l})
gul State.gui Callback = strZ2func(varargin{l});
end

if nargout

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

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

3 Propeny
JoN e #
: RR| ’
= parters s ] e o s
| o L] 06016052 . &
P o Frosection cettop e -
| Restzefon f Selectogtént o«
| Salecsartegrictt on . ™ wins! :II
| EeleonTyge nooest b ~TeDw o
| SrereCekrs on 7 TkDudod o .
| Tog el 78| - mereegn [} (oo, ees)
Voot -te || 7 Toranent AL
| UiCortedpanu Morer b ARConie M “Nones .
_ rorvabzed = T rormetped 2
L A asaienn ¥ v A et .I

Pucynoxk 31 - JIuctunr ¢aiina lab42.m 6e3 n30bITOYHBIX KOMMEHTAPHEB U
pouenyp
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% —-—-- Executes just before lab42 is made visible.
function lab42 OpeningFcn (hObject, eventdata,
handles, wvarargin)

% Choose default command line output for lab4?2
handles.output = hObject;

sHoOaBRJIEHME DJIEMEHTOR
handles.toolbarl=uitoolbar ('Tag', 'toolbarl');
handles.tbr buttonl=uipushtool (handles.toolbarl, 'T
ag', 'tbr buttonl');

handles.tbr buttonZ=uipushtool (handles.toolbarl, 'T
ag', 'tbr button2');

handles.tbr button3=uipushtool (handles.toolbarl,'T
ag', 'tbr button3'");

$1-1 cnnoco® - CO3IaHMe KApTUMHKM Ha JIeTy

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

$2-1 crnocob - uTeHMe M3 bmp-dpanaa. OYyHKIUA
imresize He u3 ganpa MATIJIAB

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

set (handles.tbr buttonZ, 'CDhata',CData, '"TooltipStri
ng','2-a kxHonka');

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

% paboTa YyTUIMTHE 3aBUCUT OT OGopmaTa OGania M He
BCceIrIa KOpPPeKTHa
icopath=fullfile (matlabroot, 'help', "techdoc', "crea
ting guis', 'examples');

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

set (handles.tbr button3, 'CDhata',CData, 'TooltipStri
ng','3-g9 kHomka');

SIloMecTuM JIOTOTUII B BEPXHEM IIPAaBOM YIUIY

mn=1[50

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

pos=[pos (3)—mn(l) pos(4) -mn(2) mn];
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haxes im=axes('Tag','axes im', 'Units', 'pixels', 'Po
sition',pos, 'Parent', h);
set (h, 'Units', 'normalized") ;set (haxes im, 'Units','
normalized') ;
handles.haxes im=haxes im;handles.im=image (CData, '
Parent',haxes im, 'Tag', 'im');
set (haxes 1im, 'Visible', 'off'");
$YCTaHOBKa BEI3OBa OOpaboTumMKa IOJid [NEePBOV KHOIIKMU
rnaHeJ MHCTPYMEHTOB
set (handles.tbr buttonl, 'ClickedCallback', {@tbrl C
allback, handles, "AnenscuHe'}) ;
% 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 GCBRO)

% 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 JlmoH! ") ;

function Kapusta Callback (hObject, eventdata,
handles)

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

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

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, 'Tool
TipString', "Apelsin');



