JlaGopaTopHas pa6ota Ned

[IporpamMmupoBaHue
B cpeae MATLAB

Heap padorbl: n3yuenue Bo3moxkHocren MATLAB no cocrasine-
HUIO (pailyioB-cLeHapueB U (ailioB-(QyHKLINNA, B TOM YUCIIE JJIs OpraHu3a-
LN PA3BETBIISIIOMINXCS U MUKIMYECKHAX ITPOTPAMM.

Pa6oyee 3asaHue

Pabora B pexxume kanbkynsTopa B cpeae MATLAB He mo3Bosser
BBITIOTHATDh IUKINYECKUE AJITOPUTMBI BBIUUCICHUN. Takue BBIYUCICHUS
yao0Hee BBIMIOJNHATH B BHjJEe NporpamMm. [[ns storo ciemyer HaOupathb
KOMaH/ibl B OKHE penaktupoBanusi Editor, a 3aTeM BBINOIHATH UX BCE Cpazy
WIHM YaCTSIMH, B TOM YUCIIE U U3 KOMAHAHOW CTPOKH, & TAKKE COXPAHUTh UX
B (baiiyie ¢ pacmMpeHreM .m U HUCIOJIb30BaTh B AanbHeieMm. Kpome toro,
B OKHE PEJIaKTUPOBAHUS yI00HEE BBIMOIHSITH OTJIAJIKY TPOTrPAMMABI.

daitnbl, KOTOpBIE comepkaT B cebe koawl mporpammbl MATLAB,
Ha3bIBalOTCs M-daiinamu. OHU OBIBAIOT JIBYX THIIOB: (paiiivl-cyeHapuu
(Script M-Files) u gaiinvi-ghoynxkyuu (Function M-Files), onuceiBarorme
byHKIUHU, onpeesieMble MOJIb30BaTEIIEM.

OCHOBHBIE MPOrPaMMBbI, YIIPABJISIOMIME OT Hayajaa J0 KOHIA MOps/I-
KOM BCETO BBIYHCIMTEIBHOTO MPOIECCa, IBISIOTCS (haiilaMU-CIICHAPHSIMH.
Dainbl-QyHKIIMU UCTIONB3YIOT 11 OQOPMIICHHS OTIAENBHBIX MPOLETYP
¥ (PYHKITUH, IPU BBIMTOJTHEHUN KOTOPBIX JINOO BHYTPH (DailioB-ClICHApHEB,
1100 BHYTpHU Apyrux (aitnoB-dyHKIMH HEOOXOAMMO CHavala 3a/1aTh 3Ha-
YEHUS UX BXOJIHBIX TIEPEMEHHBIX.

1 3anycture nporpammy MATLAB u HacTtpolite UMsi JUPEKTOPUU
0 YMOJTYAHUIO JIJISl XpaHEHUs COo3/laBaeMbIX (aiioB. /(s 3Toro BeIOEpH-
te komanny Home=Set Path—>Add Folder (a1 naTepdeiica ¢ MeHIO —
File=Set Path...—Add Folder). B mnosBuBmemcs okHe (pucyHok 4.1)
YKOKHUTE CBOIO MAIKy, HaXOAsAIytocsl Ha aucke H:, HaxxMuTe Ha KiaBUIILY
Save u 3akpoiTe OKHO, TOATBEP/IMB 3aMPOC 00 UCIOIB30BAHUN YKa3aHHOM
HaIKy JUIsl XpaHEHUs CO37aBaeMbIX (PaiiioB MO YMOJIYAHHUIO.

Oopamume eénHumanue, Ymo umsa eauieil NANKU 00J1)HCHO codep-
Hcams AU TAMUHCKUE OYKebl unu yugppol 6e3 npoovenos!
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4 SetPath —Eﬁhu

All changes take effect immediately,
MATLAB search path:
Add Folder...
] C\Users\Default.Default-PC\Documents'\M il
Add with Subfolders... ] I C\Program Files\MATLAB\R2013a\toolbox
Move to Top . C\Program Files\MATLAB\R2013a\toolbox
I CA\Program Files\MATLAB\R2013a\toolbox
Move Up . ' C\Program Files\MATLAB\R2013a\toolbox _
l Maove Down ] < | o | 0
[ Save | [ Close ] Revert [ Default ] [ Help

Pucynok 4.1

2 Co3paiite M-daitn ¢ nomouipio komanasl Home=New=Script
(nms unrepdeiica ¢ meHo — File=>New—M-file) u3 ocHoBHOro OKHa
MATLAB. B pe3ynbrate otkpoercs okHO penakTtopa M-daiinos Editor,
B KOTOPOM HaOepuTe KOMaH/Ibl JJ1sl TOCTpoeHUs rpaduka (pucyHok 4.2).

= Editor - Untitled?*

X=[0:pi/100:2*pi]; Y=sin(X+pi/4);
plot(X,Y);grid;xlabel("X");ylabel("Y");
title('OyHKUMA Y=sin(X+{\pi}/4)")

= W =

PucyHnok 4.2

3 Coxpanute M-daiin B cBoeil mamke Ha aucke H: mom mMeHem
grafikl.m ¢ momompio komannbl Editor—=Save As (s unTepdeiica
c meHto — File=>Save As B okHe penaktopa M-daiinos).

Oopamume enumanue, Ymo umsa @aiaa O0NHCHO COOEPHCAMb
Juwb 1amuHcKue 0yKevl unu yugpol 6e3 npooenoas!

4 C nomomipto komauasl Editor=Run (a1 untepdeiica ¢ MeHto —
Debug—Run B okHe pemakTopa M-(paiiiaoB) WK MyTEM Ha)KaTus KJIaBU-
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mu F5 BeIMoSHUTE BCEe KOMAHJIbl U3 OKHA peAakTUpoBaHud. B pesynbrare
Ha 9KkpaHe nosBuTcs rpaduyeckoe okHo Figure 1 ¢ rpadukom QyHKIMU 1
3aroJI0BKOM.

5 YBenuubTe B MNporpaMMe AWana3oH H3MEHEHHUs apryMmeHra X
B JIBa pasa M 3allyCTUTE BCce KOMaH/bl cHOBa. [locMoTpuTe, Kak U3MEHUTCA
rpaduk, U cAenaiTe BhIBOI.

6 Beigenure ¢ MOMOIIBIO MBI TIEPBBIE JIBE CTPOKH MPOrpPaMMBbI
B OKHE penakTupoBaHusi M-(haiiyioB, HAKMHUTE MPABYIO KIABUIITY MBIIIH H
BBIOEpPUTE B MOSIBUBIIEMCSI KOHTEKCTHOM MeHI0 koMaHly Evaluate Selec-
tion (wm HaxmuTe kiaBuiry F9). OOpatuTe BHUMaHUE, YTO B rpaduye-
CKOM OKHE BBIBEJIETCS TOJBKO Irpaduk 0e3 3arojioBKa.

BxotounTs B oTYeT 1o jabopaTopHOi paboTe conep-
KUMOE OKOH peaakTupoBaHus M-daitnos u rpaduku, nomy-
YEHHBIE IIPU BBINOJHEHUH MIT. 2—06.

7 3akpoiiTe OKHO penaktupoBanusi M-(haiiyioB u rpaduIecKoe OKHO.
Otkpoiite cHoBa ¢aiin figural.m ¢ nomompio komanasl Home=Open
(mmst maTepdetica ¢ menro — File=Open).

8 B penaktope M-(daitnoB MOKeT OBITh OTHOBPEMEHHO OTKPBITO HE-
ckoibKko (aitnos. [lepexon mexay daitiaMu OCYyIIECTBISETCS ¢ IOMOIIIBIO
3aKjagok ¢ uMeHamu (QainoB. Co3zgaiiTe HOBBIM M-dain moa MMeHeM
fazagrad.m xax (aiin-¢pyskiuoo u onpenenutre B HeM HOBYH M-GyHK-
MO C MOMOIIBI KiroueBoro ciosa function. @opmar 3aronoBka M-
(GYHKIIUU UMEET CJICAYIOITUN BUI:

Function [BbixoaHnble nepeMmenHbie] = Ums (BXOaHbIE TepeMEeHHbIE)

Onpenenute B okHe peaaktopa M-daiiioB Editor (pucynok 4.3)
dbyukuo noa umeHeM fazagrad, koTopas mpeaHazHayYeHa JjIs TIepeBojia
($a30BOTO CABHTAa MEXKIY HANPSKEHUEM W TOKOM Ha y4acTKe dJIeKTpHYe-
CKOM IIeTH, U3MEPEHHOT0 10 ocuuiorpady B cekyHaax (fazac), B rpany-
cel (fazag).

=]

fazagradm =
1 function fazag = fazagrad(T,fazac)
2= fazag = fazac*360/T;

Pucynok 4.3

B kauecTBe BXOJHBIX MapaMeTPOB aHHOW (PYHKIIMU BBICTYHAIOT
U3MEpeHHbIe T0 ocuuuiorpady (B CEKyHIax) MEpHUO]] TapMOHUYECKOTO
curHana 7 u ¢azosbiii caBur fazac. JlanHas ¢yHKUIMS BO3BpaIlaeT CBOE
3HaueHHe (B rpaaycax) nepemMeHHoii fazag.
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9 Coxpanute co3gaHHyl0 M-(QYyHKIUIO C TIOMOIIBI0 KOMAaHJbI
File=Save u 3akpoiiTe OKHO p€JaKTUPOBAHUS.

10 O6paienne k co3naHHoi QyHkiuu fazag MoXKeT OBITh BBIOJI-
HEHO WJIM B KOMaHJIHOM OKHE, WJIM B OKHE peflakTopa (aiina-cueHapus.

Ha pucynke 4.4 npencrasiien npumep oOpamenust k pynkuuu fazagrad
U3 KOMaHJAHOTO OKHa.

Command Window
>> fazag=fazagrad(8,1)
fazag =

Pucynok 4.4

BxitounThs B OTYET 10 J1abopaTopHOi paboTte conep-

’KMMO€ OKHA PEIaKTUPOBAHUS, MOTYYECHHOE MPH BBIMOIHE-
HUU T1. 8, a TaK)Ke Pe3ybTaThl 0OpaiieHus K QyHKITUN s
TpeX pa3INYHbIX 3HAUCHUH €€ apTyMEHTOB.

11 Kak B (aitnax-crieHapusix, Tak u B ¢aiinax-QyHKIUSIX JJisl opra-
HU3AIMU Pa3BETBIISIONIMECS U UKINYECKUE BHIYMCIICHUS UCIIONIb3YIOT Ta-
KM€ OINEepaTopbl YIpaBiICHUS BBIYUCIUTEIBHBIM IIPOLIECCOM, KOTOPhIE Ha-
yyuHaTcs co ciayxkeOHbix cioB if, while win for u 3akanumBarorcs
ciykeOHbIM ciioBoM end. Mexay yKa3aHHBIMU CIIyKEOHBIMHU CIIOBaMU
pacrojiaratroTcsi Apyrue onepaTopsl.

CuHTakcuc ornepaTopa yCJIOBHOTO Iepexofa MPHUBEJACH Ha PHUCYH-
ke 4.5.

if ycioBue 1
<omeparopsi 1>
elseif ycioBue 2
< omepartopsl 2>
else
<omeparTopbi>
end

Pucynok 4.5

IIpu BBINIOJHEHUH 3TOrO OIEpPATOpPa CHAyajla MPOBEPSETCSA BBINOJI-
HEHHUE MEPBOr0 yCiaoBHs. ECIIM OHO JI0KHO, TO MO IMOPSAJKY MPOBEPSETCS
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YCJIOBHUE B KXKJIOM U3 clienyromux 3a HuMm oneparopoB Elself (nx moxet
OBITh CKOJIBKO yrojiHO). Kak TONbKO HaXOIWTCS MCTUHHOE YCJIOBHUE, BbI-
MOJIHSIFOTCS COOTBETCTBYIOIIUE OMEPATOPHI, MOCJE YeTO BBIMOIHEHNE OJ10-
ka If npekpamaercs u ynpasieHrue NEPEAACTCA HA ONEPATOP, CIAETYIOLIHMA
3a ciioBoM End. Eciu Hukakoe u3 npoBepeHHbIx ycinoBuil Elself He cripa-
BEIJIMBO, TO BBIIIOJIHAIOTCS OIEPATOPHI, cieayromue 3a ciiosoM Else, eciin
onu ectb. [Tocine yero BeimoniHeHue 6110ka If...end npekpaiaercs.

[Ipumep mporpamMmbl ¢ TPUMEHEHHEM YCIOBHOT'O OIEparopa s
BBIYHCJICHHS 3HAYEHUS CTYNIEHYaTON (PyHKITUN

2Xx, npu x =1;
Y = xz, npu x =2;
x3,np1/1x¢1ux¢2

Y PE3YJbTATHI €€ BBINOJHEHUS TPUBEICHBI HA PUCYHKE 4.6.

>> X=3;
>> if x==
y=Xx*2
elseif x==2
y=x"2
else
y=x"3
end
y =

27

Pucynok 4.6

12 [Iuknsl ¢ HEONPENEIEHHBIM KOJINYECTBOM ITOBTOPEHHUM MO3BOJISI-
eT 3axaBaTh KoHCTpykus While...end, B KOTOpo#l yKa3bIBacTCs yCIOBUE
IPOIOJKEHHUS [IUKJIIA:

While yciioBue
<. |omeparopsi]
end

[{ukn moBTOpsIETCS N0 TEX NOP, MOKA YCIOBHUE HE CTAHET JIOKHBIM.
ITocne yero Bce onepaTopsl 10 oneparopa end BKIFOYUTEIBHO MPOITYCKa-
I0TCSI, ¥ TPOrpaMMa BBITOJIHAETCS TAJIBIIIE.

Ha pucynke 4.7,a npuBeneH npuMmep nporpaMMmbl ¢ TPUMEHEHUEM
oneparopa While, a Ha pucynke 4.7,6 — pe3yabTaThl €€ paOOTHI.
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Command Window

Command Window
>> x=1;

>> while x<=5

y=x"2;
disp([x.y]) 4 16
X=X+1; 5 25
end fx >>

a) 0)

Pucynox 4.7

13 B MATLAB unmeercsa komana disp, KOTOpast OCYILIECTBIISIET BbI-
BOJI 3HAYECHUW YKA3aHHOW MEPEMEHHOM WM YKA3aHHOI'O TEKCTA B KOMaH/-
Hoe OKHO. OOpaleHne K He UMEET CIASAYIOIUA BUJL;

disp (<mepeMeHHAasi WJIM TEKCT B anocTpogax>)

UToOBI BHIBECTH 3HAUYCHHS HECKOJIBKUX MEPEMEHHBIX B OJIHY CTPOKY
(Hampumep, MpU CO3/IaHUM TAOJIUI] JAHHBIX ), HY>KHO CO3/1aTh €AMHBIA 00b-
€KT, KOTOPBI cojeprkain Obl BCe 3TH 3HAUYEHHS. DTO MOXKHO CJieNaTh, 00b-
€IUHUB COOTBETCTBYIOIIUE NIEPEMEHHBIE B BEKTOP, MOJB3YSICh ONEpaLUe
CO3JIaHHs BEKTOPA CTPOKH:

x=[x1x2..].
Ha pucynke 4.8 npuBeneH npuMep mporpaMmsbl, B pe3yJbTaTe BbI-

MOJIHEHUSI KOTOPOU B KOMAHJIHOE OKHO B OJHY CTPOKY BBIBOJATCSI 3HAYe-
HUS YETHIPEX paHee OMPECICHHBIX IEPEMEHHBIX Yepe3 MPoOeIbl.

Command Window
X1=-3.01; x2=-2.5; x3=-4.3; x4=3.33;
disp([x1 x2 x3 x4])
-3.0100 -2.5000 -4.3000 3.3300

fx :>:>|

Pucynok 4.8
JI1st OTHOBPEMEHHOTO BBIBOJA CUMBOJIbHOW U (poBoi nH(popma-

IIMA B KOMaHJIHOE€ OKHO YJI0OHO MCIoJib30BaTh GyHKIUIO sprintf. Ha pu-
cyHKe 4.9 npuBeneH npuMep COOTBETCTBYIOIIEH TPOTPAMMBL.
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>> disp(sprintf('"  x1 = %g x2= %@ ' x1,x2));
x1=-3.01 x2=-2.5
fi >>|

Pucynok 4.9

14 B MATLAB pns opraHu3anuy UUKIa ¢ 3aJaHHBIM YHCJIOM I0-
BTOPECHUN HCHonb3yerca omneparop For...end, nmeromuii ciaeayrommn
dbopmar:

for Uma = <HauaabHoe 3HaueHue>:<Illlar>:<KoHeuHoe 3HAYEeHUE>
. . . OIIEPATOPHI
end

rae Umsa — uMs ynpasisifOlIed IEpeMEHHON KA. Eciy mar He ykasas,
TO TIO YMOJIYaHHIO OH PABEH €IMHULIE.

KoHCTpyKIHs BBINOJHSAET ONEPATOPHI, CICIYIOIIME 33 ONEPATOPOM
For, nmoka B nmporpamme He BcTpeTutcs oneparop end. Torga k Tekymemy
3HAUYCHUIO TIEPEMEHHON ITUKJIa MPUOaBIsAeTCS 3HAUCHUE I11ara, U MOJIy4YeH-
HOEC 3HAYCHUE CPABHUBACTCA C KOHEUHBIM 3HAaueHUEM. Ecin 3HadeHwue
NepeMEHHOMN 1MKIIa OOJbIe KOHEYHOTO 3HAUYEHUS, TO BBIMOJHSAETCS OIle-
partop, ClIenyrumi 3a onepatopoM end, WHAY€e YNpaBJI€HUE CHOBA Nepe-
JaeTcs K onepaTopy, Haxomsmemycs 3a oneparopom For.

Ha pucynke 4.10 npuBeneH npuMep HUKINYECKOW MPOTPAMMBI, BBI-
BOJSILIEH HA JUCIUIEN 3HAYCHUs MEPEMEHHOU I, n3MeHsarommeca ot 0 qo 30
¢ marom, paBHbm 10.

>> for i=0:10:30;disp (i);end;
0
10
20
30
fi>>|

Pucynok 4.10

15 3anumure B cpene MATLAB nporpamMmy AJisi BBIYKMCIIEHUS U BbI-
BOJIa HA OKpaH B BUJE TaOJIUIIbI 3HAUCHUN X U GyHKIUU A(x) 151 3a1aHHO-
ro BapuanTa nu3 Tabmmmpel 1. {19 Bcex BaprMaHTOB 3HAYCHHS X MCHSIOTCS
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ot —10 o 10 ¢ marom 5. /Inst Bcex BapuaHTOB COCTABbTE JIBE MPOTPAMMBbI:
c ucrnonb3oBanueMm omneparopa For...end u oneparopa While...end.

Omuem

BxitounTts B otueT mo sabopaTopHoil paboTre coaep-
KUMOE OKHA PEJaKTUPOBAHUSI U KOMAHJHOI'O OKHa, IMOJY-

YEHHOE NPH BbINOJHEHNH . 1 1-15.

Tabmuma 4.1
Homep Howmep
BapHaHTa (DYHKI_II/IH BapHaHTa CI)yHKHHH
5 4
| 4=">131000n + x* 1 A =] sin (x+3k)
n=1 k=1
8 5
2 A=H(x2—n) 12 A=Y n? +2x
n=1 n=1
6 COS X 8 3
3 A=T] 13 A=TI~(xk +2)
o 2k k=1
4 4 6 "
4 A=) (x"+4k) 14 A=) —
k=1 n=1"
5 5
5 A=T] (" +kx) 15 A=Y tg(x+k)
k=1 k=0
10 1—x 10 14+
6 A=3 — 16 4=
k=1 k i=1 i+1
8 1+x S
7 A=3 — 17 A=TT(xk +1)?
i=1 1 k=1
6 8 ( )
Sin x X
g 4=1] 18 A=) —
o 2k +1 =i(i+1)
U x 6 (x+2
9 A=2—— 19 A:Z(. : )
o (2i+1) Si(i-1)
8 X 5 2
~1
10 A= 1) 20 4=y (x)

S+1)i+2)




KOHTpOJIbeIe BOIIPOCHI

1 Kak 3agaercst mecto xpaHenus padouux ¢aiinoB B MATLAB?

2 Yem ornuyarorcs ¢aibl-ciieHapuu U (Qaiiabl-QyHKIIUH B Cpefe
MATLAB?

3 Kak co3maroTcsi, OTKpBIBAIOTCS, COXPAHSIOTCS U 3allyCKaloTCA Ha
ucnoninenune M-gaiinsl B cpene MATLAB?

4 Kak BBINOJHUTH HECKOJIBKO CTPOK M3 OKHA PEJaKTUPOBAHUS B Cpe-
ne MATLAB?

5 Kakue omepaTopbl yIpaBIeHUS BEIYUCIUTEIBHBIM MTPOIIECCOM CY-
niecTBYIOT B cperie MATLAB u xak onu paborarot?
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