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KHWPHI

AXOOpOTIaITUPHII Kapa€HU CaHOAT )KaMUSTUHH axO0pOTIallraH >KaMusITra
YyTKa3uira xu3MaT KWiagu. AxOopotiamraH oxkamusTaa ¢oiinazaHyBunra
ax00pOT MaxCyJOTJIapUHHM Ba XHU3Mar TypJIapuHu ax060poT 0030pH €TKa3ud
Oepaau. AXOOpOT MaxCyJOTH Ba XU3MaT TypJjapuHH HH(POpMaTHKa CaHOATH EKU
ax0OpOT CaHOATH MIILTA0 YUKApaIH.

MabayMoTiapHu KalTa MIDIall COXACHa KeCKUH y3rapuuuiap OyiaraHiuru
cababnmm WHCOHMAT TapUXHAa WKTAMOWA MyHOCa0aTIapHU Y3TrapuIilura ojuo
KeJraH TYpTTa ax00pOoT MHKWJIOOMHU KYpCaTUIl MyMKHH.

bupuaun nHKUIOO - €3yBHHM sipatunumm. by cudar Ba MUKIOp KUXaTHIaH
OJIIUHTa KYWWJITaH yJIKaH KajgaM Oynnu. bunmmmiapHu axmoaiapian axaoaiapra
€TKa3UIll UMKOHH Tai10 Oy iau.

WNkkunun uHkuino6 (XVI acp ypramapu) - KMUTOO HAIIp STUIIHUHT Karid
KWIMHUIIM. By caHoar, kaMusT, MaJlaHuAT Ba U (DAOJMSATHHM TAIIKWI ITHIIIA
KECKHH y3rapuii sicaau. by aca ax60potT MaHOACHHY WHFUIITA UMKOHST TYFIUP/IU.

Yuunun nHKmio6 (XIX acp oxupnapu ) - 3IEKTpHUHT Kaiud >Tuiauimm. by
Tydaitm Tenerpad, tenedon, paauo ro3ara Kengu Ba Oyiap axO0pOTHH UCTaIraH
XKMJIa Y3aTHII Ba sKaMJialra UMKOH SpaTIu.

TYyptunun uHKWIOO (XX acpuunr 70-duuiapu) - MHUKPOIPOUECCOP
TEXHOJOTUACUHUHT Kamid sStwmimm. by kamduér acocuma KoMmbroTepiap,
KOMITBIOTEp TapMOKJApH, axOOpOTIApHU Yy3aTUIl TH3UMIIAPH (ax0opot
KOMMYHUKaIUsIIapH ) sipatiiiau. TYpTHHYM axO0POT MHKUJIOOU STHTH COXa - STHTH
OWIMMIapHM HIUIA0 YUKAPUII YYyH TEXHOJIOTHsIIAp, YCIyOnap, TEXHHUK
BOCUTAJIAPHU HWIUIA0 YHUKApUIl OwiaH OOFIMK axOOpOT CaHOATHMHHU OJIAWHTH
KaTopra wirapu CcypMokaa. AXOOpOT CaHOATHUHT OHHI MYbHM TapKUOUM
KACMJIapUTa  axOOpOT  TEXHOJIOTHSJIAPUHUHT  Oapda  TypJapu, alHHKCa
TENIEKOMMYHHUKAIIUA KUPATH.

Canoar yvnuiad YMKAPUIIHUHT, WKTUMOUN-UKTUCOANN Ba CUECUIN XaETHUHT

MypakkaOianryBd, HWHCOH (aoJMATUHMHI Oapya coxamapujarud xapachiap



JTUHAMUKACUHUHT Y3Tapuily, OUp TOMOHIAH, OWIMMIIapTa SXTUSKHUHT YCUIIIH,
UKKHHYM TOMOHAAH Ma3Kyp OXTUEKIAPHW KOHIUPHUIIHUHT SIHTH BOCHUTAa Ba
yCy/UlapuHH  sipatuima om0 kenau. KommbproTep TeXHHMKacu Ba axOopoT
TEXHOJIOTUSIJIAPUHUHT TypKUpad pPUBOXIIAHUIIM TYpJIM XWI axOOpOoTHaH
dolinananuilra KapaTwiraH Ba axOopoTialraH >KaMUST HOMHUHHU OJIraH
YKaMUSATHUHT PUBOKIJIAHUIIIATA TYPTKH OYJITH.

AxGopoTiammrad KaMmMHAT XaKuaa oJumiiap Typiuda Qukpaanap. SAnon
OJIMMJIAPUHUHT XUcoOammya, ax00poTialral >KaMusaTa KOMITbIOTEPIIAIITHP UIIT
KapaCHM ojamjiapra HIIOHYIM axOopoT MaHOamaaH  (oijgalaHuI, HILIa0
YUKApWII  Ba  WOKTUMOWH  coxXamapja axOOpOTHM  KalTa  WIUIAIIHH
ABTOMATJIAIITHPUIITHUHT FOKOPU JapaXaCHHU TabMHHJIAINTA WMKOH Oepaju.
KaMusaTHY pUBOKIIQaHTUPHIIIA XapaKATIAHTUPYBUH Kyd MOJIJIMA MaxCysIoT 3Mac,
Oayiku axO0POT UILIA0 YMKAPHUII OYIMOFH JI03UM. MO 1111 MaxCyJIOT 3ca ax0opoT
YKUXATJIaH aH4da CePUYUKUM OYaauku, Oy YHUHT KMMMaTH1a MHHOBAITUS, TU3aiH Ba
MapKETUHTHUHT YITyIITN OINHMIINHYA aHTJIaTaIH.

AxOopoTnammran xaMusITAa Haakar unuad duKapuil, 0aakd OyTyH TypMyII
Tap3u BaMm y3rapaau. by >KaMHSITHM CaHOAT XaMUSATHAAH (PapKu IIyHIaKH,
axOOPOTIAITaH XKaMHUATIa UHTCIUICKT, OMJIMMIIap WIUIA0 YMKWJIAIH Ba UCTEHMOJ
srunanu. lllyHuHr yuyH Oy )kamMusiTAa aKjIiid MebHAT Japaxacu omaau. MIHcoHan
WKOJUETTa KOOUIUSAT Taslad dTUiIaiu, OMIMMIIapra dXTUEXK OIau.

Nnrop mamakatiapaa axo0poTIallTraH >KaMusiT MaH3apaCUHUHT YU3TUYJIap U
CEeKHMH acTa HamMo€H OyiMoKaa. VcTtanran Typap->Kou TypiM 3J€KTPOH YCKyHaIap
Ba KOMITbIOTEPJIAIITAaH MoOcCJamMaiap OWiaH KUbO3JIaHMOKAA. AxOopoTiarirad
KaMUATIa HHCOHAp (aoJIMATH acOCaH axXOOPOTHHU KaiTa WIUIAIra KapaTHIaay,
MOJIMA WNUIA0 YWKAPWIN Ba DSHEPTUS HWIUIA0 YWKAPWIN 3Ca MallldHajIapra
FOKJIAaHATH.

AxOopoTiammad KaMmHsITra YTUIIIA KOMIBIOTEp Ba TEIEKOMMYHHUKAIWS
axOOpOT TEXHOJIOTHSIAPH HETH3WAa SHTU axOOpOTHU KaiTa WIUIAIl CaHOATH

ro3ara K€iaaau.



AxOopoTnanmrad S KaMUSTHUHT ~KyHUJard XyCyCHUSITJIApUHU — KYpcaTuil
MYMKHH:

—ax00pOT MHKUPO3U MyaMMOCH XaJl 3THITaH, S’bHU aXO0POT MYJI KYJUIUTH Ba
axO0opOT TAaKYMWJUIUTU YpTacuaaru 3uJusT CUUITaH;

—0o11Ka 3axuparnapra Kuécianrasaa axoopoT yCTyBOPJIUTY TAbMUHJIaHT aH;

—KaMUAT PUBO>KIAHUIIIMHUHT aCOCHMN MAKIN aXO0POT UKTUCOIUETH Oy Iaiu;

—3HI' sHrM  axOOpoT TEXHMKA Ba  TEXHOJOTWsapu  Epaamuia
aBTOMATJAIITUPUITAH XOJiAa OMIMMIIAPHU XOCWJI KWIMII, Cakjiall, KaiTa UIniail
Ba (hoMJaNaHUIII KAMUSITH [IaKJUIaHAIH,

—ax00pOT TEXHOJIOTUACU HWHCOH (haOJUSTUHUHT Oapya coxajJapuHu Kampad
oJn0, rnoban xycycusitra ara 6ynanu;

—OyTyH MHCOHUST TAPUXUHUHT aXO00pOT OMPJIUTY AKIUIAaHAIU;

—3aMOHaBUil ax00pOT BocuTanapu €paaMujia Xxap OMp MHCOHHUHT axOopOT
3axvpanapura SpKuH KUPUIIM amaira Olla/iu.

WxoOuii TOMOHIApMaH TamKapu CcajaOWii OKuOaTJapHU XaM KYpCaTHII
MYMKHH:

—OMMaBUil ax0OpOT BOCUTAJIAPUHHHT >KaMHUSITra ToOOpa KYMpPOK TabCUP
KYypCaTHILIY;

—ax00pOT TEXHOJIOTHUSTIAPH OJlaMJiap Ba TAIKWJIOTIAPHUHT ITAXCUN XaéTUHU
0y3u10 r00opuIm;

—cuatiu Ba MIIOHYIM aXOOPOTHH TaHJIAl MyaMMOCHHHUHT MaBXy1JIUTH;

—KYITMHA OJaMJIAPHUHT aXOOpOTIAITraH XaMHUIT MYXUTUTa MOCHAIIAIINHU
KUWUHIIUTY;

—ax0opomiapHu KailTa wuIDIaml OWiaH IIyFyJ/UlaHyBYM —oJamiiap Ba
UCTEbMOTYMIIAP OpaCKa MyaMMOJIap BYKyATa KEJHUIIHN XaB(u.

Cyurru Wuimapja mareMaTtuk xamja OOIKa Mypakkad macajajapHu  Xall
KWIAIIA TypJid XWil JacTypJIapHUHT YpHHU Kyda MYXUM axaMusT KacOh
srmokaa. [llynapman O6upu Matlab wavuit TexaukaBwii 1acTypIiant THIHIAD.

Matlab —xomnbroTepna Typiam HyHaMIIard: MeXaHWKa, MaTEMaTHKa,

(I)I/IBI/IKEL, MYXaHIUCJIMK Ba 6OHlKap}IB MaCaJlAJIapUHU CUHIN, TYPJIM XWUJI MCXAHUK,
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CHEPTETUK Ba JMHAMUK CHCTEMAlIApHUA MOJCIUIAIITHPHUII, JIOMMXAJalll, TaBCH]IIall
Ba Tax)IWJI KWIMII MaCalaJlApUHUHT aHUK, Te3, camapald Xajl JSTHII Y4YyH
MYyJDKaJUIaHTaH CHCTeMa Ba Typiad XWl coxanard (oigananyBumiapra
MYIDKQJUIAaHTaH 1acTypIalITHIAIUD .

MATLAB tu3umunuHr spamunm npodeccop Clive B.Mouler sa MathWorks
¢dupmacu npesunentu Jack Littlenap daosmstu Ounan 6ofnmk. bup Heua Hnmiap
Hrro-Mexuko, Mwuunran Ba CteHpOpA YHUBEPCUTCTIAPWHUHT MaTeMaTHKa
kadenpacu Ba KoMmmbloTep Mapkasiaapuaa unniaran Kliv Mouler, kedinnuamuk
daomustrnan MathWorks ¢upmacuna maBom strupran. 1984-iimmma y, Fortran
TU3UMUJA MaTpULAIM XMCOONalUiap Ba YM3UKIM anredpa MacalallapUHU €YuIl
NaKeTJIApUHM SpaTUIll MIUIapuAa KartHammraH Ba OupuHuu mapta "MATLAB"
aramacunn kuputrad. “MATLAB” cy3u warmsuama “Matrix Laboratory”
CY3JapUHUHT KUCKAp TUPWITaH UOTacHIup.

Cyurru wuiapaa maxmar YUMHU YYyH JacTypiap sMac, Oaakud CHUMBOJUIH
MareMaTuka €Kd KOMIIPIOTep aireOpacHHUHT SIHTH JAacTypUid THU3UMIIAPU
KOMIPIOTEP HMHTEIUIGKTYal KyBBaTMHHHT KypcaTkuau OYymmbO Oopmokia.
Maremaruk udojanap ycTuaa CUMBOJUIM aMaUlapHU OaXapulll yYyH spaTUIraH
OyHmall TH3MMIIAp MATEMATUKIAPHUHI MIIMHU KECKUH EHTWUIAIITHPULI Ba
3 PEKTUBIUTUHU OPTTUPHUIL Aapakacura eTud 0opau.

MaremaTuk xucoOanuiapra akjaokaaop Oyiarad xap KaHjaai WiMuid Myaccaca
¢kl OJIMi IOPTHHUHT Kadeapacw KOMIIPIOTEp MaTeMaTHKacH TH3UMJIApUIaH
Oupurasra OyIuIIM Makcara MyBo QUK.

V3ueMEr KM MaTeMaTHK  Xucobnapra  ifyHaNTHPHITAHINTHra
Kapamacaadn Matlab tusumu ctyaeHTiap, YKUTYBYMAp, MOKTOPAHTIAP, HIMHIA
XOJUMIIap Ba IIYHWHTACK MakTad YKyBUWIApW YYyH XaM 3apypaup. Macaas,
UHTEPAKTUB BOCUTACH OYJIMO XM3MaT KWIMIIM MyMKUH. MakTa® yKyBUMiIapu yuyH

Matlab TuzuMu maremaTukaHu YPraHUITHUHT aXaMUSATH KaTTa.



| FOB. MATLAB ITAKETH XAKHJIA YMYMUWI MABJIYMOT

1.1. MATLAB Tu3umMu MMKOHHMSTIAPU Ba YHUHT HHTepdeiicn

MATLAB Ttu3dumm - KOMIbIOTEpAA TYpiH WYHAIMIIIArUd. MEXaHUKA,
MareMaThka, (Qu3WKa, MyXaHIUCIHK Ba OOIIKAPYB MacajlaJlapUHU CUUII, TYpPJIU
XWJI MEXaHWK, OJHEPreTMK Ba JUHAMHUK CHUCTEMAJapHU MOJEIUIAIITHPHIIL,
Jouxanaii, TaBcuaml Ba TaXJIMi KWK MacalalapuHUHT aHUK, T€3, camapaiu
Xal OTUII y4YyH MYJDKAUIAaHTaH CUCTeMa Ba Typiud XWl  COXalu
doimananyBuMIapra MyJDKaJUIaHTaH Jac TypJiall THIUIUD.

MATLAB tusumunuar siparwmvmm npodeccop Kmue b.Moynep (Clive
B.Mouler) Ba MathWorks dupmacu npesunentu [xek Jlutn (Jack Little) map
daomustn Ownan Oornuk. bup Hewa WHWwwiap Hero-Mexuko, Mwuyuran Ba
CreHdop YHUBEPCUTCTIIADMHUHT MareMaTuka Kadenpacd Ba KOMIIBIOTED
Mapkasznapuaa unuiarad Kime Moyiep, keiimnuamk ¢aommsatuan MathWorks
dbupMacumga gaBoMm dTTUprad. 1984-imnma y, @opTpaH THU3UMHUIA MaTpHUCAIH
XEcoONanriap Ba YM3UKIM anradpa macalalapuHU €YUl MaKeTIapUHU SPaTHII
unuapuaa KaTHammad Ba OmpmHUM Mapta 'MATLAB" aramacWHM KUpHUTTaH.
“MATLAB” cy3u narmmzua “Matrix Laboratory” cy3mapuHuHT KHCKap THPUITaH
udoaacuaup.

Hactnad, MATLAB mnakeru wMarpucaiu xucoOjamnuiap, JacTypiap
KyTyOXOHacu Yy4yH KyJall KoOuWK cudaruaa KyJulaHuiran Oyiica, KeHMHYaIMK
1037120 IOKOpU Mallakald MaTeMaTUKJIap Ba WHXKEHEP-TEXHUK JacTypuuiiap
Taxkpubacuaa, y3ura xoc nabopaTtopusi MIAPOUTHIA YHUHT UMKOHUATIAPU aH4a
KCHralau Ba X03Wpra KenuO, WIMUN-TEXHUKABHM JacTypiam Twind cudaruia
KOMITBIOTEP aredpacy TU3UMIIAPUHUHT WIFOP BaKWUIApUIaH OMpUTa aiylaH IH.

MATLAB TH3UMUHHHT MHTErpaiamrad MyxuTu(uHTepeiic) yHuBep ca-
unTepdaon pexumaa unviaiiau. bup romonaan, MATLAB tuzumuaan nactypiiaiin
T cudaruga doiiananubd, xpcoOmamn >kapaCHIapuHU yTa Te€3 Ba IOKOPHU

AHUKJIMKIAa OJIMII MYMKHWH 65'/.)'[021, HKKHMHYX TOMOHZIAH, BHUPTYyaAJl J'Ia60paT0pI/I$I



cudaruaa KopUIard TH3UMIIAPHA MOISTUTAIITUPUII, JOWHUXaJall, TapcudIam Ba
Tax 1 Kuuill MyMkuH. bynnan tamkapu, MATLAB nactypuii tv3umu Ouiian
Mucpocodpr Odduce, Mamne cucremacu Ba Oolllka OMp KaH4Ya JacTypJiapra
OeBocHTa OOFIIAIl OpKAIU 1Ty JacTypiapaa uirdu Baparuna MATLAB#aa masxyn
Oylipykiapaan “xoHin” paBuiiaa ¢oigananuin MUMKUH. Macaman Mucpocodt
Odduce nsxcemma MATLAB Oyiipyknapumgad QoigamaHumn opKaaud yHAAru
UIUTApHA OCOHJIAIITHPHIIT MYMKHH. Mucpocodt Odduce
Wopana(Wopa+Hotebook) sca MATLAB tusumu Oyitpykiapuaan Goigananuo,
“KOHNMM” AJCKTPOH JApCiMKIap, KyJUlaHMalap, Ipe3eHTaTcusiiap Ba TypJiu

KYPUHUILIATY “SKOHIIM AJIEKTPOH XyACOKaTiIap sipaTUIl UMKOHUSTIAPY MaBXKY/I.
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1-pacm. MATLAB TU3UMUHUHT acoCuii OMHAcH

MATLAB th3umu unrepdeiicu.
MATLAB TuzuMuHUHT acocuii oifHacH Kylugaruda Kypunuiiga 6yimo,

Kyhugara 0yimumiapaaH uoopar:



1. CapnaBxa catpu; 5. | Komanpanap ummau Baparu;

2. | Acocwuii MeHIONap caTpu; 6. | Oxupru €3miran KOMaHganap
pyuxaru;
3. | Yckynamap naHenu; 7. | Xomnar carpu.

4, Hiau coxa;

Acocuii MEHIONIap caTpu Kyiuaaru MeHroJap1ad uoopar.

dune — daitap

OWJIaH MIIUIAIl MEHIOCU

Eaut — taxpupnam

MCHIOCH

Buew — yckyHnanap
IIAHEJIMHYA YMKAPWII Ba

€I MEHIOCU

EEdit View Web ‘Window Help

Qpen. .. Chrl+0 Figure

Madel
GUI

Close Command Window  Ceri+w

Impart Data.. .
Save Workspace As...

Set Path...
Preferences...

Page Setup...
Print...

Exit MATLAE i

S Wiew web window Help

Select all

Find...

Clear Cormmand Window
Clear Command Histary
Clear Workspace

ComimEnd Wi e Ok

Srcke
! o Coonznd Yndow _“:
4 ) e Hir Short Hstory
¥ e ! ol Hictry
| Querert Jeschir s _
Fe Pane
| v miripaz —
v LanchPad =
| Frofizr
Hen

Curert Dechory Fker
‘mirepers e, Oplions b

Web — Unrepuer

MaHOaapy MEHIOCH

=m Window Help

The MathWorks Web Site

MATLAE Central
MATLAE File Exchange
MATLAE Mewsgroup Access

Check for Updates
Products
Membership

Technical Support Knowledge Base

Wunaowce — otiHaiap

OWJIaH MIIUIAII MEHIOCHU

XeJan —

MabJIYyMOTHOMAa MCHIOCH

Help
Close &l

projects]
Sirmulink; Library Browser

Windo

Full Product Familv Help
MATLAE Help

Using the Deskiop
Jsing the Command Window

Dernos

About MATLAE

MeHnro OyiipyKJiapu:

Gaiiymap OwnaH WNDIaWTaH CTaHAApPT OyWpykKiIapHU y3 wumra onran File

meHtocuHUHT 1-0anmu New Oyiipyru 0y:m6, yana M-file, Figure, Model, GUI

OaH/Iapy MaBXKYy/I.
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N3ox:

New+M-file —staru M-¢une sparumr

New+Figure — ssaru gurypa(rpaduk oitHa) spaThI

New+Model — suru Mmoen siparuri

New+GUI — saru ®I'U( DoiinananyBunauHT ["paduxmm MaTep dheticn)an

ApATUII

Kouran meHro Ba MeHI0 OaHamapuiaru OyupykiapuHiu MyCTaKUJ YpraHulll,

WuHgoWe cucTMacuaa WIniad onagurad GoigalaHyBUYWIap MXTHEPHUTa XaBoJia

KWIaMH3.

MATLAB HuHT UIlMu Bapard TOM MabHO/1a y4 KUCMTa Oy ITMHAIM:

1.

ByiipyknapHu KupuTHIl MaigoHU — OyHpYyKJIap caTpyaH TAIIKWI TOIT aH.
Xap Oup Oyiipyk carpu >> cumBoJM(0y CUMBOJ aBTOMATHK Tap3.a
Oylipykyap caTpuHUHr Ooimaa Oynaau Ba yHU €3MII WIAPT 3Mac) OujiaH

OoIIaHaay;

Hatwkann uyukapuim MalgoHW — KUPUTWITAH OYHPYKIapHU KaiTa
UIDIAaHTaHJAaH CYHT XOCHWJ OYJraH MabyMOTiap (aHATMTHK udomanap,

HaTWKaap Ba XabapJiap) HU Y3 HUHTa OJIa]1;

Marnmu u3oxjiap Maiionu - pyil Oepran xaroiukiap €ku Oaxkapuira

OylpyKiapra u30xJiap, TypJiu Xapakrepaaru xadapuap.

Byiipyknap sHTEep TyrmacuHu Oocuiil (Oup MapTa) OpKajiu amalira OLMpUIaan.

1.2. MATLAB pactypiaam tuin aaudoocu Ba oaauii apupmMeTnk

amMaJjiap

MATLAB nmactypnam trmmaa Oommka JacTypJiall THUIApU KaOW JIOTHH

amupOocuHuHr A nan 3 raya 6apya karra Ba kuuuk xap@uapu, 0 nan 9 raua apabd

pakamnapunan ¢oinananmiaau. Karra Ba kwumk Xxapdumap, xyaaun C++
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JacTypJiall TUIMIAruaeK, XaM Yy3rapyBud cudaruaa, Xxam osrapmac cudaruna
Ooup-oupunan Qapk kwiaau. Jlotun amidOocu xapdmapuman Tamkapw,
KJIaBUaTypajaru 6apua maxcyc Oenaruiapaas QpoiiaaaHuiaau.

Byiipykmap sHTep TyrmacuHM Oocum (Oup MapTa) OpKauM aMaira
OLIMpPHIIAIM. Y3rapyBul HOMH HEdTa Ba KaHAKA OCITH &K OeirHiapiaH uoopar
OymmmmaaH KaTbUil Hazap, JOTUH Xappmapuaan OomniannO, 63 Ta Oenrmman
ommacyuru mapt. Karra Ba kuuuk xapdmap Oup-Oupuman (apk Kuimaau. Arap
OyHpyK y3rapyBun HOMH E3mnMai Oakapuica, OyHpyK HaTWKach Maxcyc ans
(nHrIM349a aHcWep-kaBo0) y3rapyBuumcH OpKamu Oepwiaau. Mumm coxamaru
y3rapyBumiap Xakujard MabiyMoTIapHu Who €ku WhoS Oyipykiaapu opkaiu
KYpUII MYMKHH.

MATLAB na Oapua MabaymMOTVIap MaTpUTca €KH  MacCHB
kypunnnmaa(“MATLAB”  cy3u  warmsua  “Matrix  Laboratory”, smum
“Martpurcanu JlabopaTopusa” cy3JapuHUHT KHCKapTUPWITaH H(OIaCUIHP)
TaCBUpJAHAIU. XATTOKH, CKAJsp Y3rapyBuwiapHu ymymuil xonna 1x1 ymuosmum
MaccuB(Matputca) ae0 Kapam KaOyn Kwmarad. IlIyHHHT ydyH Xam MaccuB Ba
Marpurcanap yctuaa wunuviam, MATLAB na camapamm wumnmamgjga MyXuM
axaMmHsATra ora.

MaccuB — Oup Typaaru MabIyMOTIApHUHT paKaMJIaHTaH Ba TapTUOJIAHTaH
TyiaMmuaup. MacCUBHUHT HOMHU OYiuIIM mapT. Maccuiap YIHoBU KU yIdaMu
Ownan Oup-Oupuaan dapk Kwiaau: Oup YI4OBIM,MKKH YITYOBIH, KYI YIIYOBIIH.
MaccuB 3neMEHTIIapura MypoKaaT KWIMII HHACKCIAp OPKAM aMairam
ompwiagu. MATLAB pna wmaccuB nsnemeHTIapuHu pakamtam  6up(l)nan
OOIIaHTaH! YYYH UHACSKCIIApU OUpra TeHT €KU KaTTa OVaam.

MATLAB na apudmeruk amamiap eTapiuya KEHraUTHpWUITaH, Xam7a
MaTpPUTCaBHK Ba apu(METUK aMayUIapHU ¥3 nunra oyaau. Kyinna apudmernk Ba

MaTpPUTCABUI amaiyiap KEITUPUIITAH:
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1) y3rapmacJaap

T.P Y3rapmacnap Y3rapMaciapHUHT auTUIMILINA
1| pi 7T COHH
1. I yoki J MaBXyM COH
2. | Inf YEKCH3JIIK
3.1 NaN % KYPUHUIIIATd aHUKMAC UK
4, true MaHTUKUWA pOCT
5. false MaHTUKUH EJIFOH

2) apudmeTnk amasiap:

T.P

Apudmernx
aman

oenruiapu

ApudMeTruk ama Oearuaapyu anTHIIAIIH

+

Kyummi(ckansp éku MaTpuTCaBHiA)

Aitpumi(ckamsip EKku MaTpUTCABHIA)

Kynaitupumi(ckansp €Ki MaTpUTCaABHIA)

bymumi(ckansip)

o B W

Hapaxkara Ky Tapuii(ckaisip €Ku

MaTpUTCaBUiN)

MaccuB  Moc  sneMeHTiIapu  Oyiuya

Ky HauTUP U1

YigoBnapu 6Up XUJI MacCHB MOC

arieMeHTIIapy Oyiinua Oy ui

MaccuB Moc snemeHTIapu Oyiinya

Japaxkara Ky Tapuil

MapTurcaBuil yamngaH yHITa Oy i

10.

MaccuB Moc 3rieMeHTIapu Oyinua yarnjaH

yHITa Oyl
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11. ' K¥mma marputcanu xpcooarn

12. S TpancnioHepJiamn

MATLAB na marematuk udomamap Mabiym Oup OakapwiuIl TapTHOUTA
acocan Oaxapuiauiaagud. ABBaJl MaHTUKUN aMaiap, CYHrpa apu(pMeTuk
amajulap: aBBal Japaka, KEHMH KynaTtupuml Ba OYiMIL, YHJOAH KEHUH 3ca
KYIIMII Ba aiimpuin Oaxapuiaau. Arap udonaana KaBciap Oyica, aBBaj KaBC

nyuaary udoja KopuIary TapTiodaa daxapuiagy.

3) MyHocabaT amaJLIapu:

T.P Omneparop(cunTake | Aman Oenrunapy adTHIAIIN
Huc)
1. ==;x==y) TeHr
2. ~=;(x~=y) Tenr smac
3. < (x<y) Kuuunk
4. > (x>y) Karra
5. <=;(x<=y) Knauk €xu TeHT
6. >=; (x>=y) Karra €xu TeHr

4) MAaHTHKHUH amMaJjiap:

T.P Omneparop(cunTake | Aman Oeiruiapy adTHIAIIN
Hc)

& ;and (and (a, b)) Ba

[:or(or (a, b)) [éku

~; not(not (a, b)) | uukop

xor (xor (a, b))

any (any (a))
all (all (a))

NS g B L ™
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ByTyH, paunoHaJj Ba KOMILJIEKC COHJIAp.

MATLABa connapuu xakukuii (Y3rapumn quarno3onnapu [10-308; 10%08] ga
[10-4950; 104950], noybuie, peait) Ba KOMILIEKC (COMILIEX) Ky PUHHUIIDIAP 1 TACBHUPJIAII
MyMKkHH. KoMIUIekc comiap aiareOpavk Imakijga S3uiaad, sS’bHH Z=x+UYy Ba y
Oyiipykiap carpuma >>z=x+U*y &ku >>z=x+Uy kypununa( ymoy >>z=x+uy
XaTo XUcoOyaHaau) OyIaau.

Xaxkukuii conmap sca Oyryn (integer) Ba pammoHana coHapra OVYIMHAIM.
Parpionasn connap 3 XuJ1 Ky pHHUIIZA TaCBUPJIAHUIITN MYMKHH:

® panMoHAaT Kacp KYpHHHUIINA, MacaiaH, 35/36;
e Kys3ranyBuan Beprysud (float) kypunummaa, macanan: 4.5;
KypcaTKH4YJIM MWAaKIga, abHu 6,02-101° connn 6.02*107°19 kypunuuia
TACBHPJIALI MyMKHH.
IOnon andasurnanar Xapdmapuan MATLABga é3um yayH 3ca mry xapGHUHT
HOMHMHH E3MIN TaBCHs STHIAaW. MacajlaH, T HM XOCWJI KWIMII Y4yH Pi €3yBU

Eé3MIIaau.

1.3. MATLAB oyiipykaapu. Ctanaapt pyHKuusjiap

MATLABHuHT  cTaHaapt  OyWpPYKIapUHUHT  YMYMHH  KYPUHHUIIHA
Kyhujaruda:
oyiipyk(pl, p2, ...) €ku Oyiipyk(pl, p2, ...);
by epna, OyiipykHuHr HOMH, P1, p2, ... - yHUHr mapametpJapu. byipyk
ésunray HaTwkHu oymml yuyH (ozarna MATLAB pa Oyiipyk oxupuaa HyKTa
BEpryi €KM MKKM HyKTa KaOu Oenrmnap KyWWiaMmaiu) sHTep TyrMacHHU OOCHILI
(oup mapta) erapiu. Xap Oup Oyipyk oxupuna (;) 6enrucu Oynuim, OyHpPyK
Oaxxapwicajga HATWKaHU SKpaHJa HAMOEH STWJIMACIMKHHU AaHIJaTaJu Ba SHTEP
TyrMacu OOCHWJITaHJa KXKUMJIMK KOMJACHUra acocaH OyMpyK OakapwinO, KSHUHTH
Oylipykka ytunaau. bynna Hatmka O XM XoTupacua KOJIaIu.
(%) — dhous Genrucu U30XIAPHH E3UI YIYH XU3MAT KUIaau. Arap Oyipykmap

KUCKa OYica, ymapHu Oup Karopra Bepryid OwiaH axparrad Xojma €3u0
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Oaxxapunagu. Arap OyipyK erapiuya y3yH Oyica, y Xojga yd4 HykTa (...)
KyHwmo, sHTEp HU Oup MapTa OOCHIIl OpKaId KEHMHIHM KaTopJaH J1aBOM
ATTUPUIAAM Ba XK. MacanaH:

\/sin(% ) + el \/sin(% ) + el
B = 3

cos(g ) + 201y cos@g ) + 2 U1

udonanu x = 0.2 Ba ii = -3.9 nar
KUMMaTUHU XUCOOJIaiMU3:
>>x=0.2;
>>y=-3.9;
>> c=sqrt((sin(4/3*pi*x)+exp(0.1*y))/(cos(4/3*pi*x)+exp(0.1*y)))+...
((sin(4/3*pi*x)+exp(0.1*y))/(cos(4/3*pi*x)+exp(0.1*y)))N(1/3)
C=
2.0451
JacTtypramia nryHnai Bazusiap Oynanuku, OyHzaa udongaHu xucoosamaa
opamK Yy3rapyBumiapHu KuputuO(€xku wmdomanm kucwmuiapra 0Ynmb) Kamzamma-
Kazam xucoOJai MyMkuH. FKOKopuaar MUCOJIHY KapaiiMu3:
>>x=0.2;
>>y=-3.9;
>> a=sin(4/3*pi*x)+exp(0.1*y);
>> b=cos(4/3*pi*x)+exp(0.1*y);
>> c=sqrt(a/b)+(a/b)™(1/3)
>>x=(.2;
C=
2.0451
V3rapysuu Gepuiran KHitMaTHI Y 3/1aIITHPHIIN YAYH = GeNTH Ky JUTAHUIAIH.
MATLAB nactypu OyiipykimapHu Xenn <OyHpyk HOMHU> OyHpyFu OwiaH
yakupu6 onuHUM MyMKuH. MATLABHUHT acocuii amanuii OyrpyKiIapu Maxcyc
KEHraiTHpUIrad nmakeriap(kyryoxonanap ))uaa, ssuu T00Ilbox(“Toolbox” uarmzua
- “ycKyHaJap KyTHCH MabHOCHHH OWJIIHpaaW)Iapuja KoWammraH Oynaaan.. by
oyiipykiapan MATLAB tusumu masaymotHoManapuiaan ¢ku help <toolbox

nomi> Oyiipyru Owiad yakupui MyMKHH. Macanan: CUMBOJIIH XUCOOIaluIapHu
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Oaxapum mnaketn Oyhpykimapuau Symbolic Math Toolbox makernau wakupwmin
OPKaJIM Ky pHIL MYHKHH:
>> help Symbolic Math
Symbolic Math Toolbox.
Version 2.1.3 (R13) 28-Jun-2002

Calculus.
diff - Differentiate.
int - Integrate.
limit - Limit.

taylor - Taylor series.
jacobian - Jacobian matrix.

symsum - Summation of series.

Linear Algebra.

diag - Create or extract diagonals.
triu - Upper triangle.

tril - Lower triangle.

inv - Matrix inverse.

det - Determinant.

rank - Rank.

rref - Reduced row echelon form.
null - Basis for null space.

colspace - Basis for column space.

eig - Eigenvalues and eigenvectors.

svd - Singular values and singular vectors.
jordan - Jordan canonical (normal) form.
poly - Characteristic polynomial.

expm - Matrix exponential.
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Simplification.
simplify - Simplify.
expand - Expand.
factor - Factor.
collect - Collect.
simple - Search for shortest form.
numden - Numerator and denominator.
horner - Nested polynomial representation.
subexpr - Rewrite in terms of subexpressions.

subs - Symbolic substitution.

Solution of Equations.
solve - Symbolic solution of algebraic equations.
dsolve - Symbolic solution of differential equations.
finverse - Functional inverse.

compose - Functional composition.

Variable Precision Arithmetic.
vpa - Variable precision arithmetic.

digits - Set variable precision accuracy.

Integral Transforms.
fourier - Fourier transform.
laplace - Laplace transform.
ztrans - Z transform.
ifourier - Inverse Fourier transform.
ilaplace - Inverse Laplace transform.

iztrans - Inverse Z transform.
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Conversions.
double - Convert symbolic matrix to double.
poly2sym - Coefficient vector to symbolic polynomial.
sym2poly - Symbolic polynomial to coefficient vector.
char - Convert sym object to string.

Basic Operations.
sym - Create symbolic object.
syms - Short-cut for constructing symbolic objects.
findsym - Determine symbolic variables.
pretty - Pretty print a symbolic expression.
latex - LaTeX representation of a symbolic expression.
ccode - Ccoderepresentation of asymbolic expression.
fortran - FORTRAN representation of a symbolic expression.

Access to Maple. (Not available with Student Edition.)
maple - Access Maple kernel.

mfun - Numeric evaluation of Maple functions.
mhelp - Maple help.

procread - Install a Maple procedure. (Requires Extended Toolbox.)

M3ox: MATLAB tu3umu MmabitymoTHOMacua 6apua Toolboxnap, ynapauHr
OyWpyKJIap¥u Ba yJapHU HWIUIATUINra JOWP alpuM KypcaTMa Xamjaa HaMyHaBHUMA
Mucosuiap Oepwiran O0ymu0, doilganaHyBUMHA V3UTra Kepakiun OWIMMIIapHU
MYCTaKWJI rajulaliiia MyXUM axaMusTra ora.

Kyiimmarn >kamimBanma acocuil  cTraHgapT GYHKIOWSJIAD Ba  yIapHUHT

MATLAB naru é3umuin Koujgajiapy KeITUPUITraH.
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MATLABHuMHT cTaHAapT GyHKUMSAIAPH
MaremMatuk MATLABgarn Marematuk MATLABnarn
€3yBla €3yBla €3yBaa €3yBla
o exp(X) arcsinx asin(x)
In x log(x) arccosx acos(x)
I x log10(x) arctgx atan(x)
log, x log2(x) arcctgx acot(x)
Jx sqrt(x) shx sinh(x)
x| abs(x) chx cosh(x)
sinx sin(x) thx tanh(x)
cosX cos(X) cthx coth(x)
tox tan(x) arcch acosh(x)
ctgx cot(x) arccth acoth(x)
secx sec(x) arccosech acsch(x)
cosecx csc(x) arcsech asech(x)

M3o0x: MATLABa OyHan Tamkapu Typiau-TyMaH Maxcyc (yHKLIMSIIapHU
KAAMaTIapuHu XUCcOoOJalll ydyH MYJDKajlaHraH OyHpykjiap XxaMm MaBxkyl. by
OyipyKJIapHU MAIUIE

dynkmusnapunan(MAIUIE  ti3um  sapocuna maexkyn) Qoipananunanu. by

XycoOJ1ama TU3UMUHUHT Maxcyc

oyiipykimapuu >> help elfun Ba >> help mfunlist kabu Oyiipyknapunu Gepuii

opkaym 06aradCui Ky puII MyMKHH.

4. MATLAB na matemaTuk npogaiap ycTHAa IaKJI aJIMalITHPHLILIAP
MATLABga marematuk udoganap ycTuaa MaKI aJMaIITUPUII KapaéHUIa

KylHaru amaiapHu Oaxapuil MyMKUH:

e VYXmam Xa/UIapHU UXYaMJIALLL,
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e KymnaiTyBumiapra axparuuy;
e KaBciapHu 0uuIl:

e PanumoHan kacpjapHU KUCKAPTUPUIII Ba 1Ty Kabuiiap

bynnaii cuMBoM XpcoOmanuiapHd —OakapwimmaH oJjauH udomamaru
y3rapyBumiap Syms épaamum Oyhipyru (Syms wuariamsva "Symbols", seHu
"cuMmBoOJIIap" CY3UHUHT KUCKA M(PO1ach)OpKaIU YbJIOH KUJMHAau. MacanaH:
>>symsxyzabcd
H¢onanapaa maxia ajsMamITupuuLiap.
Ndonanapna kaBciapHu  04uO, YJIAPHUHT  XAJJapUHM  UXYamIIaIl

sxnan(<udoma>) Oyipyru OnIaH amajra OIMpHIa/Iu:

>>symsxyzabcde

>> P=(X+1)*(X-1)*(X"2-x+1)*(x2+x+1)
P=

(X+1)*(X-1)* (X 2-x+1)* (x2+x+1)

>> Pl=expand(P)

Pl1=

x"6-1

Kynxanmapau KynadTyBumiaapra axpaTuin y4yH d3ca ¢actop(<udoma>)
Oyipyruaan orinananamus. Macanan:

>> factor(P1)

ans =

(X+1)*(X-1)*(x"2-x+1)*(x"2+x+1)

>> factor(xN5-xN-7*xN3+xN2+6*X)

ans =

X*(X-1)*(x-3)*(x+2)*(x+1)

Wdonanapuu cognanamrupuin cuMiumdii(<udoma>) Exu cumruie(<udomga>)

OyHpyFu OWJIaH amasra OIIUPHIIAIH.
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Macanas:

>> P2=(cos(x)-sin(x))*(cos(x)+sin(x))

P2=

(cos(x)-sin(x))*(cos(x)+sin(x))

>> simplify(P2)

ans =

2*cos(x)"2-1
bynnan tamkapu, ndomanap ycTuaa makia aaMamTHpUIUiapaa Kepak Oymaauran
collect, numden, horner, subexpr, subs kabu Oup Karop OyHpyKIapHu MaBKy Ba

YHU MYCTaKWJ YpraHUIIHU (oijanaHyBuura KoJIaupamus.
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11 BOB. MATLAB TU3UMHUJIA PAKAMJIU MABJIYMOTJIAPHUA
KANTA ULIJIAI

2.1. MATLAB Ti3uMua MaTpunaJaap 0 MJiaH UILIa

MATLAB Tu3zuM#u BEKTOp Ba MaTpULAap yCTHIa Mypakkad aMaulapHH
Oaxxapanu. YHaaH apuMETHK Ba anredpank amaiiap/iaH TallKapy MaTpuIlaiap HA
VHBCHTHUPJIAIL ~ YJIAPHUHT XYCYCUH KUHAMaTIapUHU XECOOaI, YHU3UKIIN
TEHrJamMajiap CHUCTEMAacWHH €UHWIl, WKKH Ba y4 Yymdyamin QyHKIUSIApHUHT
rpaguKIapuHA  OJIMII Ba OoOmKa KyImiad amaiapHu OakapyBuM Ky4JH
KaJIbKyJSATOP cudaruia xaMm Qoii1adaHnu MyMKHH.

Opnuii con Ba y3rapyBumnapra xam MATLAB na 1x1 ymummm marpuia
kypunumaa kapanagu. Illy cabGabmu, onnuii cCoHiap Ba MacCUBIap YyCTHJA
Oaxapwiaural aMaJUITapHUHT IIAKJIM Ba yCyJUlapuaa OUp XWUIMKKA SPUIIMIITaH.
3apyp XoJUilap/ia BEKTOp Ba MaTpulalap MacCHUBIapra alJlaHTUpWIaad Ba
yIAPHUHT KHMMAaTIapy Xap OUp 2JIEMEHT y4yH XUCOOIaHaIu.

MATLAB nactypunuHT acocuii ad3aTuKIapH:
Marpunapuil amayuiapra uy HalITHP WIITaHJIUT .
THU3MMHMHT KEHIalyBYaHJIUTH.

Kyunu nactypiam Bocuranapu.
Jnanor pexxumuy1a MUIaluvK.
MATLAB cynepkaibKynsaTop poiuia.

MATLAB wMarematnk TH3MMHIa WIDIANAAH OJAWH MaTpuragap OwiiaH

WIIUTAITHA OWJIHIII 3apyp.

Marpumma Oy — TYyFpu TYpTOypYaKiM MacCHB DJCMEHTIAPUHUHT
Tymiamuaup. Macanan 1x1 xypuHummgarn marpuia ckKaasip mMarpuua 0ymmo, y

Oup ycTyp Ba OMp KatopaaH MOOpaTAup. YHUHT KHAMATH OJIIUNA COHIUP.
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MATLAB Ttuszumuga MaTpulialapHUHT KUPUTHITHUHT OWp Heda Wysuiapu
MaBXKy/:
Marpuna 3JeEMEHTUHUHT TYJIUK KUPUTHULL;
Marpunanusr Tamku (aiyuiapaH OKIall;
OyHKIMSIAP OPKAIM MIAKJUITAHTUPULL,
M-aiinn opKanm X0CHIT KAJIHIIL
Marpuil 3JEMEHTHUHUHT TYJWK KUPWUTHUIIHUHT KyWujaruda IapTiapu
MaBXY/I:
1) DieMeHTIApHM aloXHaa IpoOeT OMIaH KMPUTHIIL,
2) Karopnapuu “;” OnnaH axparuii;
3) Kupwurtuirad snemeHTiapH# [ | o,
Mucoon:
Kuputnnaérran Map TUIIAHUHT E3WITUIIIN:

> A = [16 3 2 13; 5 10 11 8; 96 7 12; 4 15 14 1]

Harwuxa:

9 6 7 12
4 15 14 1
FOxopuna kuputuiaaérrad Mmaptula A y3rapyBuura I0kJIaTuO OJIMHU, SHAU
cu3 A OpKaJil MaTpUIIAHU YaKUPHUO OJTUIIMHT U3 MYMKUH.
Marpuna ycTyH »3J€MEHTIApUHM HUFUHIWCHUHM TONUII Yy4yH sum()
cTaHaapT QyHKuuscuaap Goigamapuin MyMKHH.
sum (A)
MATLAB naru natuxa:
ans =34 34 34 34

MATLAB Tu3zuMu TyFpuaaH TYFpU XHCOOJIAIl pPEXKUMHIA HIILIALT

XYCyCuATIMIUTA 3Td SKAHJIUTKW WMIIHHUHI TE3KOP 6a}KapI/IJII/IHII/IHI/I OoCHJIaTHUpaIH.
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Yuka€tran HaTwka JOUMO aNnS y3rapyBuucHIa IOKJIATHUIAIU. sum(A)

opkKamu A MaTpullaHUHT (akKaT YCTyH DJIEMEHTIAPUHUHT WAFUHIUCUHU TOTIUK

X0JIOC,  YHUHI KaTOp DJIEMEHTJIAPUHUHI WUFUHAMCUHM TOIMII Y4YYyH 3Ca,
MaTpuliaiu TpaHcnoHupiam kepak. MATLAB tpancnonupnam “ ' 7 opkamu
OaxxapuIaau.

Kupurunaérran ngdona:

sum(A')
MATLAB paru sarmxa:
sum(A")
ans =
34 34 34 34

Diag() ¢yHkuusick oOpKadd MaTPUIAHUHT JHOTAHAI JJICMEHTIAPUHH

YUKAPHUII MyMKHH.
Kuputunaérran ndona:
diag(a)
MATLAB pnaru sarmxka:
ans =
16
10
7
1
Kupurtunaérran ndona:
sum (diag(3))
MATLAB paru natmxa:

ans = 34

fliplr pyHKIMSICH OpKaM MAaTPUIIAHUHT TUOTaHATHMTa HUCOATaH TeCKapu
MaTpuIla X0CuI Kuianb oepau.

Kupurunaérran ngdona:
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fliplr(A)
MATLAB paru natmxa:

ans =
13 2 3 16
8§ 11 10 5
12 7 6 9
1 14 15 4

MarpuiianuHr ajgoXuja AMEeMEHTIAPUHUHT UMFUHIMCUHU TOTTUI YYYH

MaTPHUIAHUHT AIOXM/A dJIEMEHTH OJMHAAH, SbHU A(l,]) KYpUHHUIIUIA.

Kupurunaérran ngona:
A(1,4) + A(2,4) + A(3,4) + A(4,4)
MATLAB paru matmxka:
ans = 34
Marpuiiara SsHru KaTop €KY yCTyH KYIIUII Y9yH KyWuarnda Uil KWInHAIK.
Kupurunaérran udona:
X=A;
X(4,5)=17
MATLAB naru Hartmxa:
X =
16 3 2 13 O
5 10 11 8 O
9 6 7 12 0
4 15 14 1 17
AlipuM XoJtapjia TapTUOTra COJIMHTaH COHJAP KETMa-KEeTIMKIAPUHU
dbopMarinam Tamad KwiMHaaud. byHIal KeTMa-KeTIMKIApD BEKTOpJIApHU EKU
rpaduKIapHu KypHIll BakTuja aOIMCCATapHUHT KUUMATIAPUHUA XOCHJI KWJIMIII
yuyH 3apyp Oynagu. Connmap kerma kerauruHu ¢opmamiam yayn MATLAB

TU3UMUJA : (MKKU HYKTa) OTepaTOpy ULUIATUIIA .
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Kuputunaérran udona:
1:10
MATLAB paru Hatmxka:
1 2 3 4 5 6 7 8 9 10
TapTrOra coNMMHTaH KeTMa-KETIMKHUHT OPaIMK KHAMATHHU XaM OepuIil
MYMKHH.
Kupurunaérran udona:
100:-7:50

MATLAB naru Harmka:
100 93 86 79 72 65 58

Myngait kw6, : (MKKKM HyKTa) OMepaTop OHJAPHUHI MyHTa3aM KeTma-
KEeTJIMTMHU OJIMII Y4YyH KyJail BOCHTa XUCOOMaHaAu. Y rpapuKIapHU KypHUI

BOCUTAJIapU OWUJIaH UIILIAIA KEHT KYJUTaHUIIaIu.

Magic GyHKImsICH Xap TOMOHIaMa KBaapat OYIrad MaTpHIIa XOCHIT KHIHO

oepanu. Y cexprap QyHKIusSIUp.

Kupurtunaérran nugona: B=magic (4)

MATLAB narm Haruxka:
B =
16 2 3 13
5 11 10 8
9 7 6 12
4 14 15 1
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2.2. UM3UKJIY TEHTJIaMAJAPUHHU e YU I

11 127 “n
a21 a22... a2n OyHzail )kaBaJl NXm YJIYaMJIU TYFPU OypUaKkJIu
“m “m2 “mn

maTtpuuna 1e0 aranagu. by skaaBanaaru ajj MaTpuia dJeMEHTIapu IeHnIaIu.

Arap m=n 6ynca, OyHmail marpuiia N-TapTHOJIM KBAaApaT MATPHLa
NennIIaan.

Xap Oup N-tapTuOIM A KBajgpaT YUyH Iy MAaTPUIAHUHT dJEMEHTIApUAaH
TAILIKWJI TOMTaH N-TapTUOIN JUTEPMUHAHTHU XUCOOIaI MyMKHH.

bour nuoranamina typmaran 6apuasneMentiapu 0 ra TeHr Oyiaran Marpuna
AMaraHajJ MaTpUUA JeHuIaau.

Jlnarananuaarv sjeMEHTIIapy HOJaH (GapKJv JuaraHan MaTpuia CKaJsp
MaTpHULA TCHNIIaIN.

boumr auaronamuparu Oapya sjaeMeHTIapu | ra TeHr JuoraHail MaTpulia
OMPJINK MAaTPHUIIA TSI N,

bapua sneMeHTIIapy HOJIra TEHI MaTpyiia HOJIb MaTPULA TSN,

N Ta HOMABIYMJIM N Ta YU3UKJIM TEHIIIMallap cucTeMacu Oepuiras OVJICuH.

ay ¥ +ap%,+ ... ta,x, =b,
a21x1+a22x2+ § s +a2nxn =b2'

[ A xl + Qo \_, T ad & armfn s bn-

Kylngaru 6enrunanuap KUpUTWIraH OYJICHH.

A \ »
Ay Q... Qp, b, X
a 2 R b %
21 22 2 2 2
14 — * 3 B - .' ’ /Y — :
anl an‘?_ ? arm, bn, xn

Harrmxana Kyiingarnua Yu3uKiId TEHIJIaMa XOCHI 0y naau.
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AX=B

by epna:

A — HOMabIymIap oaauaaru kodggumeHnapaad Ty3Wirad MaTpuIa;

B — 0301 xajiapaan Ty3wirad yCTyH MaTpHIIa;

X — HOMabJIyMIIap laH Ty3WIraH YCTYH MaTpHIIA.

Arap A marpunianusr aurepmuHanTi detA= 0 6yica, y xonga A MaTpuiiara
Al MaTpuIia MaBXyI.

ATAX =A'lB
(ATAX =A1B
by epna A*A = E apuan, E=1 natuxana:
X=AlB

MATLAB tuzumua marpuiiara teckapu marpuiia inv() GyHKIUICH Op Kalu
aMmaJra OIMpHIa .

YMymuit 0116 Kaparasja TeHrJiaMagap CUTEeMAaCcMHUHT MaTiabaa CUUIIHUHT
3 XUJ yCyJu MaBXKY/I.

1. X=B/A -0y epnaa, B (n X K) ymraammu marpuna A 6yica, (M X N) yiraamim
MaTpHIIa.
2. X=B*AN-1-0yepnaa, B (n x K) ymaammu marpuia A 6yca, (m X n)
ya4amia MaTpuia.
3. X=B*inv(A) — 6y epaa, B (n X k) yruamnm marpura A 6yiica, (M X n)

yIJaMmJIi MaTpuua.

2.3. MATLAB na ax00poT/jiapHH caKJIalll Ba YJIAPHHU TAIIKUAI KUJTHII

HNurau coxanm aegparMe HTaAIMS KATHII

V3rapyBUnmapHu KMPUTHII Ba YJIAPHUHT aiipUMJIAPUHM YUHPUII HATHKACHIA
UITYH coXaja OyIUTMKIap Ba Xap XWJl KepakCcu3 MabJIyMOT/Iap WHFWIa OOIUIaiIu.
VYiap acTa-CeKMH TU3MMHUHT HWIUIAMMHUHT EMOH-JIAIMIIMTA Ba OTEPaTHUB
XOTHPAHWHT €TMal KoJWmmra cababd Oymmmm MyMkuH. byHnai xosumap aifHMKCa

MAbJIYMOTIIAPHHUHI' KarTa MAacCCHBJIAPHU Onyan HIUIaHraHaa ro3ara KCJIMIIH
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MYMKHH. YJIapHUHT OJJIMHU OJIMII Y4yH Pack OyWpyru €paamuia WIIYH coXa
nedparMeHTaIus KWIMHATH.

Ymly Oyiipyk €paamujia UIIUM cOXajgard XamMmma TaBcudiap KarTUK JHCKKa
kyunpu6 €3mnaau. Mumum coxa to3anaHaau Ba XxamMma TaBcuduiap, OylUIMKIap Ba
KEpaKCU3 MabJIyMOTIapJaH aXpaTwiO, KaTTUK JUCKAaH WIMYH coXara
yTKa3WIaIu.

Ceccusi MIIIYM COXACHHM CaKJIAIIL

VarapyBumnnap Ba sHTH (yHKIMsIApHUHT TaBcugnapn MATLAB Tusumuzna
XOTUPAHUHT UIUM coXa Je0 aramyBuM maxcyc Kucmuaa cakimaHaau. MATLAB
Yy3rapyBUMWIApHUHT KMMMATIapuHU .mat KeHraiitMara sra 0yiran Ounap ¢aitiap
KypUHUIIMAA CaKJall WMKOHWSITHHU Oepaau. byHHMHT save OyHpyFu Xu3mar
KWIay Ba YHUHT KyHUIard MaKyIapyu MaBxy/a:

* save fname — xamMa Y3rapyBUMIAPHUHT UM cOXacu fhame.mat HOMITH
o6unap popmatiu ¢aitnra E3unanu;

* save fname X — ¢akar X y3rapyBUMHUHT KUAMaTiapu E3unaau X;

* save fname XY Z — X, Y Ba Z y3rapyBUWIapHUHT KUHMaTIapH €311,

* YOy mapamerpiapaad KevuH daimapau ¢3ui GopMaTIapuHH
AQHUKJIAIITUPYBYM KAJUTIAPHU KYpPCaTHII MYMKUH:

* -mat — ukkuwuk MAT-dopmar, hopmar KypcaruimMarasia xam,

* -ascii — Oupymk annkimkaary (8ta pakam) ASCII-popwmar;

» -ascii -double — ukkunanran anvkmkaary (16ta pakam) ASCIlI-dpopmar;

» -ascii -double -tabs — axxparkuy Ba TaOyss1Ms OeNruiiapura sra OyiraHn
dbopmar;

* V4 — MAT-¢aitmnapaun MATLAB 4 Bepcusicuauar hpopmartuia
€3MUIII,

* -append — marxyn MAT-daitnra Kymmii.

OyHKUMAHUHT pOopMaTHIA XaM SaVe CY3UHU UIIATUII MyMKHH, MacajiaH: Save

(‘fnrame’, 'varT . 'var2’)
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Oy xonma ¢aiumiap Ba Y3rapyBUYMJIADHUHT HOMJIAPU CaTp KOHCTaHTa-Japu
KypUHUIIAA OepUIIaIH.

CecCUsTHUHT TYyJIMK MAaTHUHU SaVe OyHpyFu €plaMu/ia cakiail UMKOHUATH WY K
Ba Oy Hapca Kepak XaM 3Mac, YyHKHU CEeCCHsI/Ia KepaKkiii MabJIyMOTiIap Ouian Oup
KaTopJa KepakCH3Jiapu XaM Kym Oymanu, wmacajaH, Xarojiap TYFpHCHIA
ax0opoTiap, y3rapyBuu Ba GyHKIUSJIAPHU KaliTa aHUKJIAIDIAp Ba X,.K.

Illynra kapamaii, arap 3apyp OyJica ceccusia OaxapwiraH UIMHUHT (Goitganm
KUCMHUHHA Taxpupjarud Ba co3jarnyjaad doiganannd martamu dopmaraa, .m

KeHranTManm (aiin cudarnaa cakjaan MyMKHH.

KyHnaanuk ropurui

CeccusimapHu TUCKKa €310 OJIHII yUYH CeCCHsl KyHATUMTuaaH GpoiimanaHUIn
MyMKUH. KyHIAIIMK IOPUTHIN YIYH MaxCyc KOMaHaaaap MaBxKy/I:

e diary filkname — nmcka kypcarwiarad Homaaru MmatHid (aitn cubaruga
KAPHUTHUII CaTpjapuaard XamMma KOMaHIajJapHH Ba OJMHIAaH HaTHXKaJapHH
€310 6opanu;

* diary off — ¢aiinra é3ummu Tyxraranu;

* diary on— catinra é3uIHM stHa OOLIUTAMTH.

Hlynnmari xumm6, diary off Ba diary on komaHjamapuHH KeTMa-KeT KyJUIalll
Wymm OwiaH CeCCUSHMHI Kepakid (parMeHTIapuHA YJIapHUHT dopMai
KYpUHUIIMAA caknam  MyMmkuH. bynma diary xomangacuuu — diary(‘file')
Kypunummaard QyHkuus cudaruga xam Oepumn MymkuH, Oy epaa 'file’ carpu
baitmauar HOMuHU Oepamu. Kyimmarm mucon diary xomMaHmacHHU KYJUIalil

TEXHUKACUHU TYITYHTHPAJIU:
» diary my file.m
» 1+2
ans =
3
» diary off
»2+3
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ans =

5

» diary on

» sin(l)

ans =

0.8415

» diary off

Yuwby muconga, Oupunum aman — 1+2=3 — myfile.m ¢aitnura &unanu,
UKKAHYU aman — 2+3=5 — &3wnmaiinu, yunnun aman — Sin(1)=0.8415 — »sca
&wnanu. lllynnai kunm6, kyiinaaru kypunumary daiin crienapus (S cript-cbaiin)
XOCHJI KWINHAIH:

1+2

ans =

3

diary off

sin(l)

ans =

0.8415

diary off

boummoBun (¢oiinanaHyBUMIApHUHT KEHI TapKaJlraH XaTojlapujaaH Oupu —
Oynmaii ¢ailyulapHUHT HOMUHHM Kypcarub OyHpyKiIap caTpuiaH HIIIATHIITa
YPUHMUILL

» myfile

7?77 ans =
| Missing variable or function.
Error in ==> C\AMATLAB\bin\niyfile.m

Online 3—>ans =

Oparna, OyHpmail ypUHMII XaToJMKiapra oiu0 kenanu. UyHku ymOy Qaiin
Oylipykiaap Ba YJIApHUHT OaXapWIMIIMHUHT MaTHIM &3yBUaAUp. byHmai
daititapga MATLAB pacTypnamn TWIMHMHT CHHTAaKCHCH HYKTaWl Ha3zapuIaH
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file:///C:/MATLAB/bin/niyfile.m

XaTOJMKIIAp KYT, MacajaH, ans =. Arap 3apyp 0yica OyHnai (pailTHUHT MaTHUHH
type komangacu €paaMuIa KypyIl MyMKHUH:

» type myfile

1+2

ans=

3

diary off.

ans=

0.8415

diary off

IOxopuaa kypcarunrad yajakalDIMKIAPHUHT OJIIMHU OJIMII YYyH OyHIau

daimapHu .M 3Mac, mMacanad, .txt KeHranTMacu OwiaH €310 oJuIn Kepak. Arap
IIyHIal KWIWHCA, CECCHS KYHIIMTHAArd MaTHIU (QailfulapHu XyXOKaTJIapHUHT

KEpaKJIM >KOUIapura KyHuill UMKOHHUSITH XOCHIT OyJIaIu.

CecCHUSITHUHT UIIY U COXaCHMHH IOKJIAII

ABBaNI YTKa3WiIraH CECCHSIHUHT (arap y cakjaHTaH OyJjca) UITYM COXACHHH
IOKJIall y4yH load koManaacuaas poiganaHuin MyMKUH:

* load fname ... — aBBan fhame.mat (aitmina cakiaaHraH Ky HyKTa YpHHIA

crenudukaiusira sra Oyjarad TaBcu(IapHU FOKJIAILL;

* load(‘fname'....) — fname.mat (aiiHr QYHKITUS IHAKITKIa KA

Arap load xomanmacw (€ku (YHKIMSCH) CECCHUSHM YTKa3WIIl BaKTHIa
UIUTIATHIICA Y3TapyBUWIAPHUHT >Kopuil KukiMariaapu MAT-daitngan yxkuiaran
KUMMaTtiapra ajiMaliaiu.

IOxnanaérran (QaiilapHUHT HOMHHH Oepuil  ydyH * OenrumaH  Xam
doiinananum MmymkuH. byHaa, mabiaym Genrunapra sra OyinraH xamma (aiap
okinaHaau. Macanad, load demo*.mat komanpgacu OaxapuiaraHga HOMUHHUHT
oonutanummaa demo 6yaran xamma Qaityuiap (demol, demo2, demoa, demob Ba x-

K.) IOKJIaHAT!.
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Xuco0manuIapHH TYXTATHII

AlipuMm XoJulapja JAacTypJard Xaro €KUM e4uJIaéTraH MacajlaHUHT My-
pakkabmuru ca6abmm MATLAB Ttyramaiiguran mukira TymmO KoJdaad Ba
HaTIKaNapHu Oepmail Kysau €ku Kepak Oynmaca Xam HaTHXKaJlapHU TUHUMCHU3
Oepa Oomuntaiinu. byHmaii xommapaa xucoOmanuiapau tyxtatum yayH Ctrl Ba C

(TaTrHYA) KIaBUINaIapy Oupraiukaa 00 CHIaau.
Tu3zum OMJIaH HIIUTAIIHA TYTaJJiant

Tuzum OunaH UIDTANIHY Tyrajvlall yuyyH exit, quit komanaanapu €ku CtrQ
KJIaBUIIATap  KOMOWHAIMACUAaH  (QoWjamaHuil  MYMKHH. Arap  Xamma
y3rapyBUMIapHUHT (BEKTOpJiap, MaTpHIaiap) KUUMATIapuHH Cakjiall Kepak
Oynca, exit KOMaHIAaCHMHM KHPUTHIJIAH aBBAJ KEpakiM UIaKIJard save
KoMaHmacuHu Oepuin kepak. Cucrema IOKJIaHraHjgaH keiuH load komanmacu
Oepwiica, Y3rapyBUMJIAPHUHT KUHMATIapu THKJIAHAIW Ba WIIHA CUCTEMa OWIIaH

HIJiam TyraulaHrad MOMCHTIAru XoJiaTAaH JaBOM STTUPHIIT MYMKHH.

2.4. MATLAB n1a cTaTHCTHKA Ba MabJIYMOTJIAP TAXJIUJIH

KOMaHIla.]'Iap caTpuaaH HHTEPAKTUB MAbBJIYMOTHOMA OJIUII

MATLAB untepaktuB €paam Tu3umura sra. HTepakTuB MabIyMOTHOMAaHU
KOMaHJanap pexumuaa OMp Karop KomaHjaaigap €paaMuia 4aKUpHIL MYMKHUH.
bynnait komanmanapaas Oupu Kylugaruya:

» help

Ymby komanga omepatopisap, (pyakmumsiiap Ba MATLAB tusummmaru
O0omKka oOBEeKTIIApHUHT TaBcHdura sra OynraHn m-QaililapHu Y3 WYUra OJIyBUH
ManKaJapHUHT TYJIUMK pyWxaTmHM 4ukapanan. Kyihuna OyHmal pyHXaTHHHT

oonuanruy kucMu MATLAB 6.0 TH3uMU yayH KENTUPUITaH:
matlab\general — General purpose commands.

matlab\ops — Operators and special characters.
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matlabUang
matlab\elmat
matlab\elfun
matlab\specfun
matlab\matfun
matlab\datafun
matlab\audio
matlab\polyfun
matlablfunfun
matlab\sparfun

matlab\graph2d

— Programming language constructs.

— Elementary matrices and matrix manipulation
— Elementary math functions.

— Specialized math functions.

— Matrix functions — numerical linear algebra.
— Data analysis and Fourier transforms.

— Audio support.

— Interpolation and polynomials.

— Function functions and ODE solvers.

— Sparse matrices.

— Two dimensional graphs.

KonkpeTt 00beKkT Oyiinua MabJIyMOTHOMA

Konkper o0ObekT Oyiinua MabJIyMOTHOMA OJIMII Y4YyH KyWHJaru Ko-

MaHjaanapaaH GoianaHuaain:

» help Hom
E€KH1

» doC HOM

Oy epl1la HOM — MabJlyMOTHOMACH 3apyp OYyiran oObeKTHUHT HOMH. MacainaH,

runepOoIvK CHHyC Oyiinya MabJIyMOTHOMA OJIMII YYYH YHUHI HOMHHH

KOMaHJanap carpujaKuputamus Ba Enter au 6ocamus:

» help sinh

SINH Hyperbolic sine.

SINH(X) Is the hyperbolic sine of the elements of X. Overloaded

methods help sym/sinh.m

Epnam oitHacuma TOJIMSPOK MabIyMOT onuml yayH dOC HOM KOMAaHIAcHAaH

doitnananmnanu (0ynaa mabaymoT HTML dopmaraa 60maam).

O0beKTIap ryPyX# Y4YH MabJIyMOT OJIMIII
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MATLAB  Tu3umuHMHT  (QoimaTaHyBYWIApUHU  KYMUWIMK  XOJUlap/a
OOBEKTJIAPHUHI MabJlyM TypyXura TaaulyKid (yHKOUSIap, KOMaHJanap Ba
OolKa TyuryH4yanap Ku3ukrupaau. OObeKTiIap rypyxu Y4yH MabiIyMOT OJIMILHU
timefun oOBekTIapu MUCOMTA KypaIHK:

» help timefun

Time and dates.

Current date and time.

Now — Current date and time as date number.

Date — Current date as date string.

clock— Current date and time as date vector.

Basic functions.

datenum — Serial date number.

datestr — String representation of date.

datevec — Date components.

Date functions.

calendar — Calendar.

weekday — Day of week.

eomday — End of month.

datetick — Date formatted tick labels.

Timing functions.

cputime — CPU time in seconds.

tic. toe — Stop watch timer.

etime — Elapsed time.

pause — Wait in seconds.

Mabnym 00BEKTIap TYPYXHHUHT TapKHOW aHWKJIAHTaHAAH KCHUH
TaHJaHTaH 00bEKT Oyiinua 6aTadcUIPOK MabIyMOT OJIMII MYMKHH.

Kanur cy3inap Oyiinya MabJIyMOTHOMA

MATLAB m-¢dynkuusimap kyn Oyaraniuru cadbadiu yaapHU KaluT cy3Jiap
épaamMuaa  um3jam  KyJaupok. DbyHMHr ydyH KyWugaru —KOMasjaajapaaH

doinanaHuI MyMKUH:
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lookfor Kanum cys
€K1
lookfor 'Kaaum cy3’

BupuHun Xoyda capiaBxXuiapyaa Oepuirad KaauT cy3 ydpaiiuran Xxamma
mM-¢aiiiap u31aHaIu Ba TONMITaHIApUHUHT capjiaBXajapy 3KpaHra YMKapuiIaIu.
ByHna msnam jkapaéHu y30K JaBOM JTHINM Ba KaTTa MUKIOpIArd WH(OpMarms
9KpaHra YWKHMIIM MYyMKHH. M3mam 30HACHHU KaMaTHPHUIIL yYyH HKKHHYU
maksgaru lookfor komangacugan oiinananuaagu. MUCOI yayH:

» lookfor 'mverse sin'
ASIN Inverse sine.
ASIN Symbolic inverse sine.

by xomma ' inverse sin' cy3u, SpHM apKCUHYC axtapwinu. MKk Typnaru:

ojaariarv Ba cumBoJ mwakigaru apkcunyc (ASIN ) tonmmau.

2.5. MATLAB na MabJyMoT TypJiapu Ba 1acTypJanl

JlacTyp/IallIHUHT ACOCHI BOCUTAJIAPH
MATLAB Tu3umuna pactypiaap MatH Qopmatunard M-gaiapaup.
MATLAB Tuszumuia gactypiaini THIM KyHuaard BOCUTanapraira:
* Xap Xuwi TypJlaru MabJyMoTJIap;
* KOHCTaHTajap Ba y3rapyBuuJap;
* omeparopJiap (MaTeMaTuk U(oIaJTapHUHT ONIEpPaTOPIAPHUHHU XaM Y3 Huura
OJIaJIN);
* OMPUKTUPUITAH KOMaHAanap Ba QyHKIHSIIAP;
* ¢oliganaHyBYMHUHT (PyHKITUIAPH;
* OOLIKAPYBYM CTPYKTYypanap;
* cucTeMa ollepaTropiiapy Ba PyHKIUSIAPH,
* JacTypJiall TWIMHU KEHMAaUTUPHUII BOCUTAJIAPH.
MATLAB Ttuszumuna nactyp kojjiapu IOKOPHU Aapakaiu TUjja €3Wiaad Ba

yiioy TUJl TUTIUK uHmepnpemamop Oyimd xucoOjaHaIu, S’bHU TACTYPHUHT Xap
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OMp MHCTPYKIMACH AAPX0JI TAHWIAAH Ba Oakapwiaan. XamMa HHCTPYKIUSsIIApHH,
SbHU TYJIUK JAaCTypHU KOMIWISAIMS KWKl dTanu maBxyn smac. MATLAB
OaxxapwiyBUM JacTypyapHu  sparMmaigu. Jactypnap ¢dakar m-daiiyuiap
KypuHumaa MaBxy Oynanu. Jlactypnapaunr unvamm yayH MATLAB myxutu
3ypyp. Jlekmn MATLAB na é&unran pactypiaapau C Ba C++ pactyprain
TWUTApUra TPAHCISIIUS KWIYBUM KOMIWISITOpJiap spatwirad. Yiap MATLAB
MyXUTHIIa Tal€plaHraH AacTypJiapHU OakapwiIyBUH JacTypjapra alIaHTHUPHII
MacajacMHM Xal KWWl WMKOHUSATHHH Oepamn. MATLAB tusumu yuyH
KOMIOWIATOPJIAp MyCTaKWJI 1aCTypUid BOCUTAIApAUP.

[lynu scaa tyrum kepakku, MATLAB HUHI xaMMa MHCTPYKUUSJIApU Xam
KOMIWJISILUSL OynaBepMaiiiy, SbHU KOMIWIALMIAAH OJAUH OyHAall AacTypHU
KaiiTa wnuiam Tanad KuwimHaau. Komnwisinys KWIMHTaH —JAacTypJapHUHT
Oaxxapwuii te3uru 10-15 mapTaraya opTUIIM MyMKHH.

MabjiyMOT/IaPHUHT ACOCUM TypJIapu

Array Ba NUMEriC Typaard MabiaymMoTiaap eupmyan (ryéku, OYau0
KYpHUHAINTaH, 30XHpHHA) OYnmO XwmcoOmaHagud, YyHKHA yiapra Oupop Oup
y3rapyBum MaHCcy0 sMac. Yiaap MabJIyMOTIAPHUHT alpyUM TypJIapyHU aHUKJIAIl Ba
Kamyam yuyH xusmar Kwiagu. lymagait kummb6, MATLAB tusumuna ymymuit
X0Jila Kyn yia4amiid MacCuB OYiraH MabiIyMOTJIAQPHUHI KyWHJaru TypJapu
AHUKJIAHTaH:

* single — onauit aHUKJIMKIAr¥ COHJIA MacCHBIIap;

* double — ukkuIaHraH aHUKJIMKIATH COHIM MacCHUBJIap;

* char — cumBoJI3NIeMeHTIIapTa 3ra OYIiIraH carpid MacCHUBJIAp;

* Sparse — COHJIM AJIEMEHT/IApHU WKKUJIAHTaH aHUKJIMKKA 3ra OViaraH
CUMpAKJIAIraH MaTpuiaisap;

o cell — stueiikamapuuHr MaccuBIapy; ¥3 HaBOATH/A TUEHKAIAp XaM MacCHB
OY NI MyMKHH;

* struct — maligoHIM TapKUOIap MacCUBJIAPH, yIap XaM ¥3 nuura

MaCCHUBJIAPHU OJIMIIUIAPHU MYMKHUH;

function_handle — ¢yHKIMsIIapHUHT AECKPUITOPIIAPH :
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* Int32, uint32 — 32-pa3psiii COHIAPHUHT MacCUBJIAPH;
* intl6,uintl6 — 16-pa3psaym OyTyH COHIIApHUHT MacCHUBIIAPH;
* Int8. uint8 — 8-pa3psinm OyTYH COHJIAPHHUHT MacCUBIAPH (COHJIAPHUHT
kuiimatiapu 0 nan 255 raya OYJIMIim MyMKUH).
byngan tamkapu siHa Oup (QoiianaHyBUM TOMOHHWAAH AaHMKJIAHAIUTaH
MabayMoT Typu (00wbekt) — UserObject ky3ma tyrwiaran. MATLAB na
MabJIyMOTIAPHHUHT XaMMa TypJiapyi MaccuBIap 00 XucoOIaHau.
Hactypaam rypaapu
Hactypuit tabmuHOT 0O030puga MATLAB Tusumu wiMuii-TeXHUKaBHMA
XUCOOJap y4YyH MYJDKaUIAHTaH IOKOPH Japaxagaru aacTypiam THIM O0Yynu0
xucobnananu. lyngail Kummb, macTypiall UMKOHHSITHHHHT MaBXKyIJTUTH YIIOY
TWIHUHT MyXuM ad3auldKiapuaad  Oupuaup. XakMKaraH XaM, Mypakkao
MacalajJapHy JacTypJialll Ba TU3UMHUHI YEKCU3 KEHIraluIl MMKOHMSITIQPUHUHT
MaBxkymuuru MATLAB TH3MMHHHMHI YHUBEPCUTETIIAD Ba WIMHI Myaccacaiapaa
KEHT KYyJUTaHWIuImra cabab oynau.
MATLAB Ttu3zumuia 1acTypJalIHUHT KyHU1aru TypJjiapyu MaBxKy/a:
* IIPOLEAYPABUM;
* OIepaTopJy;
* (PYyHKLIHOHAI;
* MaHTHUKHH;
* TapKUOUMU (MOTYILUTH);
* 00beKTTa-MyHAITUPUITaH;
* BU3YyaI-WyHAITHPUWITaH.

MATLAB Tapxubwmii gacTypJam MaxCyJIOPJIMTHHAHT EPKUH HabMyHACH
O0ymb xwcoOmaHagn. YHUHT Kymaad (yHKOMS Ba KOMaHAAlIapu TyrajylaHTaH
Moayulap Oymub, ymap opacuzaa axOopoT aJIMalMil KHPUII [apameTpiiapy
(afipuM xoJutapja riodan y3rapyBuuiap) OpKaiu amaira ommpuiaau. Jlactypuii
MOAYJUIAp MaTHIM M-(aiiviap KYpUHUIIKMAA pacMUNIAIITHPUIAIU Ba JTUCKIA

cakgaHaau. Yiap 3apyp Oynranaa qacTyplapra ;Kaid KIIHHAIU (KY IIaan).
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Oovexkmea-uynanmupunzan nactypiamr xam MATLAB Tuzumuga keHr
KYJUIlaHWIQAM Ba y rpaduka MacalalapuHu JacTypiamia akTtyal Oymmio
XUCOOJIaHA .

Bu3syan-uiynanmupunzan nactypiami 3ca 0JIOKJIap KYpUHUIINIA Oepuirad
KypwiMa Ba TU3UMIIQPHU MoJe/ulalra MyJpkaulaHran Simulink naxetuna 3
aKCHHU TOIITaH.

MATLAB Tusumujaa onepaTopjap, KoMaHaajaap Ba QyHKIUSAJIAPHUHT
HKKH ToMOHJaMaauru - MATLAB tusumuna xomanaamap (KjiIaBuaTypaaH
KApUTWITaHAa  Oaxapwiaaw) Ba JacTypuid  omeparopyap  (mactypnaaH
Oaxxapwiaguran) opacugaru GapkK mWapTIMaAp. Yiaap JacTyplaH Xam, TYFpUaaH
— TYFpHU XUcOOJaluap pexuMuaa XxaM OaKapuiIUIIM MyMKUH. DYHKYUs Mabily-
MOTJIApDHU Yy3rapTupaad. YHra KUpUII TapaMmerpiapu — apryMEHTIapHU
KYypcartnd Mypoxkaar KWIMHTaH/1a MabIyM KUHMaTIapHU KaiTapaau.

Macanas, Sin(X) ra Mypo»aaT KWIMHraH/1a X apTyMEHTHUHT CHHYCHTa TSHT
Oynran kuilmarHu Kadrtapanu. Illyaunr yuyH apudmeruk udonanapaa
byukuusgad  dodmamaHul  MyMKHH, MacamaH, 2*Sin(x+l). ®yukuusiaap
Kyinnarnua €3nnanu:

f momu(Ilapamerpnap pyiixarn)

@akar 6uTTa KMiiMaT €ku OUTTa MACCUBHHM KaWTapyBuM (DyHKIMSIAPHUHT
HOMM KMYMK Xapmap Ownan &3wnagu. bup Hewa kuiimar  €ku
MaccuBliapHu(Macanat, X, Y, Z,...) QyHKIUsIap KyWnaard makiiga ¢3uiaiu:

[X.Y, Z. ..]=f_nomu(Ilapamerpiap pyiixarn)

Omneparopiap Ba GYHKIMSUIAPHUHT UKKH TOMOHJIAMAJIMIY KaTTa aXxaMusiTra
sra. OmeparopJapHUHT KYMYWINTH (YHKIMSIIAD KYPUHHUIIUAArU Y3JIapUHUHT
aHajiorjapura sra. MacaiaH «+» onepaTOpUHUHT aHaI0TH SUM QYHKIUSACUAND .

Command argument

KYPHUHUIIKArd KOMaH1aH!

Command(* argument’)

KYpUHUIIMJArU PYHKINS AKIUIA XaM €3UIL MyMKHH.

Mucosnap:
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» help sin SIN Sine.

SIN(X) is the sine of the elements of X.
Overloaded methods

help sym/sin.m

» help('sin") SIN Sine.

SIN(X) is the sine of the elements of X.
Overloaded methods

help sym/sin.m

» type('sin')

sin is a built-in function.

» type sin

sin is a built-in function.

Bynpiail MKkM TOMOHJIAMAaIMK TpolenypaBuil €ku (pyHKIMOHAT JacTypJiall
YCYJAMHM TaHJAIIHUHT acocuaa €raau. bup nacTypHUHT W4uaa MKKajga ycyligaH
xaMm (oM aTaHnIl MyMKHH.

AMpuM YeKJIaHULLIAP

MATLAB TuU3UMUHUHT JacTypJiall THJIM acOCaH TapKUOWK JacTypJalma
HyHaNTUpWITaHIura cababium caTpiapHUHT TapTHO pakamuapu (beticukmaru kabm)
Ba maptceu3 yrui oneparopu GO TO ityk. bomkapyBuu TapkuOIapHUHT (akat
kyiiunaru typiaapu: if... else...elseif...end maptmm udona Ba for..end xamna
while...end mmkiap maBxkyza. YinapHuHT makiau Pascal Tuiamnarura yximani, sbHU
TabCUP KWIKII COXaCH capJiaBxaaaH oonuianaau (pakar begin cy3u 6yamaiinm) Ba
end cy3um OwnaH TyrayutaHagu. TapkuOwuii JacTypJiall Ha3apHUsICHra acoCaH yioy
BOCHTalap Xap KaHAai MacallaHu e4uil yuyH erapyu. byanan tamkapu MATLAB
na ynab — y3rud oneparop Case xam 0op.

MATLAB wmyxuTuga cojja MacajajlapHd — JacTypJyam — beiicukaa
nactypiamra xyna yxmabd keragu. Kymma® xommapaa beiicukmarn macTypHw,
CUHTAaKCHCAAard aiipuM QapkiapHd xucoOra oJiraH XoJia, TYFPUAAH-TYFpU
MATLAB ra ytkasum wmymxkuH. MATLAB na Cu, Ilackan Ba ®opTtpan

JacTypJail TWUIAPUHUHT adpuM  dJieMeHTyiapu xam Oop. Illynmain xummO,
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MATLAB ynuBepcan aacTypiail THUIAQPUHUHT 3HT SIXIIM BOCUTAIAPUHU Y3WJa
MyaskacCaMJIaHTUPTaH.

Script-gaitn  ae0 aranyBuM  patii-cyenapusiap ~ KAPUIL Ba  UHKHII
napaMmerpJiapu OyiMaraH KaTop KOMaHJAJIapHUHT TYIUIAMHUIIAP. YJap Kylujaaru
TapkuOra sra Oy maaunap:

* « acoOCHHU H30X;

* % KyIIMMYa U30X,;

* Typau udogaapHu Y3 HUUra 0JIyBYM (hailIHUHT KOOUFH.

daiin-crieHapus KyHugaru xoccanaprailra 0y iaan:

* KHPHII Ba YMKHUII apTyMEHTJIapu Oy IMaiiin;

* HIIYHU COXaJard MabIyMOTJIap OWJaH UIUIANIH;

* OaXapWJIUII BaKTHa KOMITWIAIINS OYIManIn;

* (baiin KypUHHIIMTA KSITUPUITaH, CECCHsIarura YXImari amaaiap KeTMa-

KeTIMrujaad uoopar 0ynamau.

MarHiu M30XHUHT OUMPUHYM CATPU aCOCUMl M30X Ba KEMMHIU carpiapu
Kymmmua n3ox 6ymo xucobnanaau. Acocuii u3ox lookfor Ba help kamanoe nomu
KOMaHaaJlapy, TYJIUK u30xiap 3ca help ¢atin nomu xomanmacu OakapuiraHaa
sKpaHra unkaau. Kyiuaaru daitn-cueHapusHu Kypansmk:

%Plot with color red

% CHHYCOUAAHUHT TpaQuUruHu [Xmin,Xmax| WHTepBaiIa

% KW3WI1 paHrv JUHUS OWiaH Kypaau

x=xmin:0.1:xmax;

plot(x,sin(x),'r")

grid on

JlacTypan pcr HOMH OWIIaH JUCKIA CaKJAaMu3 Ba KOMaHJajgap OWHAcCHIa
KyHuarmiapHu KUpUTaMu3:

» Xmin=->5;

» Xxmax=135;

» per

»
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daii-crieHapys WINTa TYIIAAW Ba dKpaHaa TaCBUP XOCHI OYIa IH.

N3oxmapna % Oenrucu caTpHUHT OUPUHYH MO3UIMACUTA E3MIIHINN Kepak.
Axc xomma help name komanmacu wm3oxuu KaOyn kwimaiiagu Ba NO help

comments found in — name.m xypuHuIIHIarH aX00POTHH Oepazu.

bynpail ¢aitinn vmra Tymmpuil y9yH Xmin 4 Xmax y3rapyB4yuiap oOJi-
TWHJAH Taiépiianrad OYymmmm kepak. Daln-crieHapusaapaa MILIaTHIAIUTaH
y3rapyBumiap riaoban y3rapyBuwiaap OYnmO XwcoOIaHaaW, SBHHU ylap CECCHS
KOMaHjajgapuga  xam nacTypuit OJIOKJIApHUHT (kymumanas, (atin-
CUEHApMSUIAPHUHT ) Wumaa xam Oup xwn unuviaiian. IllyauHr yayH ceccusi-ma
Oepunran  Kuilmatimap — ¢aiiga  unuarwiagud.  Dailn-cueHapUsJIApHUHT
HOMJTapUAaH (QYHKIUSHUHT TapameTpyiapu cudaruga GoigaaHuI MyMKAH
sMac, YyHKH (aiii-crieHapusi KuiMaTiapHu KatapMaau. Paili-cyeHapusiiapHu
KoMnuaayus Kuaub oyimauou. Ynap gain-gyukyusiapea auianmupuieanoan

KetUuHeUHA KOMN utyus KUITUHUUU MYMKUH.

QOynkupsuiapaa ysrapyBuwiap ctarycu - OyHKOUS napamerpiiapuHUHT
pyixartuaa Kypcaruiaurad napameTpiiap Jgoxka y3rapyBuunap 0ymmo QyHKius
YaKMpWITaHAa yJapHUHT YpHUTA KyHWIQAUraH KUAMaTiapHU OJu0 YTHIN y4yH
XU3MaT KUJIAIH.

Kyiinmarn mucoaau kypaiimk . Taxpupiaarnd oiiHacuaa z = x2+)2 upogaHnu
XMCOOJIOBYN UKKH Y3rapyBUmiHd (X Bay) fun QpyHKIMsSICH XOCHIT KAJIMHTaH.
Taxpupmnar oitHacuaa GyHKIUS KUPUTAMU3

function z=fun(y,x)

Z=X"2+y"2

Ba YHM cakyiaitmMu3. KomaHanap oiiHacuaH yHU WIITA TYIIypamMu3
» fun(2,3)

Z=

13

ans =

13
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»Z

??? Undefined function or variable ‘z’.

»

OyHKIUSAArY XaMMma aMmaulap OakapwiraHjaH KeHuH, SbHU (DyHKUUS
(GallTMHUHT OXUpUra €TWITaHIaH KeWWH (yHKUMsAaH KauTwiaau. DyHKuusaa
IAPTIN OTIepaTopJiap, MUKIUIAp €KH yaa0-y3rudiap uiuiaTiirasga QyHKIUSHUHT
MabJIyM >KOWHJIAaH KaWTHUII 3apYPUATH XOCHJI OYJIMIIM MyMKHH. ByHWHT ydyH
return xkomangacu Xu3marT KuWiagu. Xap KaHaad Xoijga Xam (YHKUIUS YUKHUII
MapaMEeTPUHUHT KUMMaTUHU Kaltapaau. FOxopumaru mucosa Z y3rapyBuUMCH
YUKUII TTapaMeTpu 0y b xucobiaHau.

M-paita-GyHKUUAHUHT  TApKUOM - m-ghaun-¢hynkyus  MATLAB
JacTypJjall TWIMHUHT TUIUK OOBEKTUIHUP. ByHIaH Talkapu y KMpPHILI Ba YUKUII
napaMmerpiapura sra OYJIraHiIMra xamja JIoKaji y3rapyBuwiapAaH (oiganaHunm
cabalbmu TapkuOMWil nmacTypjiall HyKTad HazapuJiaH TYJIAKOHJIU MOAYJd OYyiub
xucobnaHanu. burra yukum napameTputa 3ra OyiraH OyHIad MOAYJIHUHT
TapKUOM KyHUAaru Ky pruHUIITA dra O0YIaau:

function var=f HOMMU (mapamerpnap pyixaTu)

%Acocuii u30X,
%Kyummua n3ox
Typiu udoaanapHu ¥3 naura oJryB4YH ¢aityi KoOuru
var=udoaa
M-daitn-QyHKINS KyWHnaara Xxoccajgaprajra Oyiaau:

* y function 3b70H Ousan OoLUIAHAW, YHIAH KEHUH Y3TapyBUMHUHT HOMU var
— YUKWALI NapaMeTpH, (PyHKUHUSHUHI HOMH Ba YMKHII MapaMeTpJIapUHUHT
pyHxaru KypCcaTuiaiau;

e GpyHKIMS V3 KUHAMaTHMHM KalWTapaad Ba yHM MareMaTuk udoaanapaa
HOMU(napamempnap pytixamu) Ky puHUIIAIA UIITaTAI MyMKHH;

 ¢aii-QyHKIMSHUHT KOOWFMJArd Xamma y3rapyBuwjap JIOKal y3ra-
pyBUMWIAPAUD, ITbHU PakaT QYHKIUSHUHT UUHUIA YPUHIIY;

* (arn-QyHKIHS MyCTaKWI JacTypuil Moyn Oyim0, 6o1Ika Moayuiap OumaH
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Y3UHUHT KUPHUII Ba YMKHII ITApaMeTpiapy OpKalii ajlokaaa 0ynaau;

* daitn-pynkuus MATLAB TH3MMUHN KEHTalTHPHUII BOCUTACUIUD;

* daitn-QpyHKIMA KOMIWISIIMS KWIMHAAK Ba OakapWiaau, XOCHI KWIMHTaH

marHa ko1apu MATLAB TU3UMUHUHT UIIMK COXacH 1a CaKIaHa u.

Arap ¢dyHKIMS XucoOmall HAaTMXKATApUHU KaWTapHIlM Kepak Oyica OXUpru
KOHCTPYKIUS Var=ugooa KupuTUIaau.

Qailn-QyHKIUSHUHT IOKOPHUAAa KENTUPWIraH INaKid OWTTa YMKUII [1a-
pamerpuTta 3ra OynraH (QyHKIMsUIAp YYYH XapakTepid. Arap 4YHUKUII Tapa-
MeTpiapu Ky Oyica, ymap function cy3umaH KelHuH KBaJapaT KaBCIAPHUHT WIHa
Kypcaruinaay. by xonaa MOy THUHT TApKUOU KyWHary KYpUHUIITa 3ra OV Iaau:

function [varl,var2....]=f_HOMU (mapamerpnap pyiixartn)

%Acocuii n30x

%Kymmmya nzox

Typmu udonanapuu y3 nuura oayBUYHd (aili KOOUFu

varl=udona

var2=udoma

bynnaii ¢dyHkIus nporeaypanu dciataan. Y Oup amMac OuMp Heda HaTHKaHH
KaiTapagu. YHH OeBocHTa MareMaTWK udojanapaa KyJUlall XaToJIUKiIapra ojaud
ke MyMKHUH. [llyHuHr yayH Oynpaid (yHKUMSIAaH JacTypHUHT aloXuaa
AJIEMEHTH Kabu oiiianaHniaau:

[varl,va2,... |= f nomwu(ITapamerpmnap pyiixatu)

VY kynanmaHwiraHjgaH KeWWH YUKW Y3rapyBuwiapu varl, var2,... aHMKJIaHTaH
Oynaau Ba ylapHU KEWHMHTH MareMaThk udopanapaa €kd JaCTypHUHT OOIIKa
CerMEHTJIapu/ia WIDIaTUIl MyMKWH. Arap OyHmai dyakmus name(Ilapamerpiap
py#xaru) KYpUHUIIMIA WODIATWICA, (akaT OMPUHYM YUKHIN Tapamerpu — varl
HUHT KHAMAaTUHHA KalTapaiu.

Arap ¢yHKuMsanaru y3rapyBuwiap riao6an Oymumm 3apyp Oyica, ymap global
varl var2... komaHacu €épaamMuaa YbJIOH KUIMHA .

OctdynkuusmapHuar  unplatwmmu - - OcTgyHKuusmap  acocui

GYHKUMSIHUHT WYUa YBJIOH KWIMHAAU Ba €3unagu. OCTOYHKIUSHUHT TY3WIUIIN
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acocuil ¢yHkuusaHuku Ownan Oup xwin. Kyihuaa octdynkuusira sra Oyiran
GyHKIHSITAa MECOJI KeITHPHUIITaH:

function [mean,stdev] = statv(x)

%USTATYV Interesting statistics.

%Ocmeyukyusea sea 6ynean QyHKyusea Mucon

n = length(x);

mean = avg(x,n);

stdev = sqgrt(sum((x-avg(x,n))."2)/n);

O Rtk ke ke ek ek ke

function m = avg(x,n)

%OcTdyHKIMSA

m = sum(x)/n;

function [mean,stdev] = statv(x)

Yy Mucosia X BEKTOp 3JIEMEHTIAPUHUHT ypTaua KuiimaTtu avg(x,n)

ocTdyHKIUS EpAaMuia XucoOIanTaH

»x=[12345];

» [a,m]=statv(x)

a=

3

m =

1.4142

» help statv

USTATYV Interesting statistics.

Ocmaeynryusea sea 6ynean YyHKyuUsaA MUCOJ

OcTdyHKIMS JOKaN, ShbHH Yy TapKuOwuma 0yiradn M-QaiTHUHT Hauga UIUIAIu.
dakar acocuii ¢GyHkuusAra Teruuuid Oyarad u3oxuu help name xomammacm, M-
daliTHUHT TYJIMK MaTHHHU dca type name xomanmacu 4ukapanud (name HuHT
ypHUTA (QYHKIUSHUHT HOMHU &3miann). Arap Qyknusaa Xxam OCTOYHKIHAIA XaM
YyMyMHUH  y3rapyBuwiap —MIOUIATWiIagurad Oynca, ymap Qyknomsaa — xam

ocTyHKIMsIAA XaM T100al €0 YBJI0H KWIMHHUIIHN Kepak.
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Ilaptau onepartop If - Ymymuii xpiaa if maptim oneparopu Kyiumgaruaa

E31IaIu:

if wapm

Uncmpyrkyusnap 1

elself wapm

Unempykyusnap 2

else

Uncmpykyusnap 3

end

Yy KOHCTPYKIMSHHUHT XyCYCHW BapHaHTJIApU XaM OYJIWIIM MYMKHUH. DHT
onnuiicu If...end:

If wapm uncmpyyusniap end

[Hapt mantukuii 1 Hu kaiTapca (1pHU 'Xakukatr' 6Yyica) if...end TapKUOHUHT

UaHIara uncmpywusiiap Oaxapwianu. byHna end omeparopu MHCTPYKIHsLIIAP
TyraraHJIMruHd Ownaupanu. Pyiixarnaru nHCeTpynusiiaap Oup-Oupumad Bepryn ',
€Ku HyKTa-Bepryn ';' Omnman axparuinaau. Arap mapt OaxapuimMaca (MaHTUKAH ()
UHCMPYKYUAIAP XaM OaxapUIMai .

SIHa Oup KOHCTPYKUUSHU KYPCATUII MyMKUH

If wapm

Unempykyusnap 1

else

HUuempykyusnap 2

end

Arap wapm OGaxapwica uncmpykyusiap I, daxapuiMaca uHCmMpYKyusiap 2
OakapuyaIn.

[HapT xylingarnya €3umnaam:

Udona 1 Hucbat oneparopu Udona 2,

Hucbar oneparopiapu cudaruga ==, <, >, <= >= kU ~= omeparopJiap

WIUTATHIIA]IH.
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For..end mukam - for..end Typaarm [MKIZaH MablyM MapTa
KaTapwiIyBuM [MKIUIAPHU TAUIKWI KWK Yy4yH ¢oiinananuwnaan. bynmai
UUKJIHUHT KOHCTPYKUMSACH KyHUaru KY pUHUILTA 3Ta:

for var=ugooa uncmpyxyus ... uncmpyxyus end

Wdoma kynmuuamk xojuiapaa Kyiuaaruda é3unanu: s:d:e, Oy epaa S — UK
Yy3rapyBUMCHHUHT OONUIAHFMY KUiiMaTH, 0 — OpTTUpMAacu Ba € — CYHITH
KurMMatu. LUK y3rapyBUMCH CYHITH KAMMATra SpPUINTAHAa UK TyrajulaHAIu.
Arap d=I| 6ynca udona s:e kypununmaa é3unanu. Kyhngarn Mucosuapaa MUK
Y3rapyBUMCH KUIMATIAPUHUHT KBaIpaTIapyuHU OJIMII YUYH HIIDIATUIIT aH:

> fori= 15, i, x=1"2, end

25

> for i=I'5; n(i)=i; x(1)=I"2; end; n, x
n=

12345

X =

1491625

»

»wfor x=0:.25:1 X"2, end:
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ans =

ans =
0.0625

ans =

Yi1a0-y3rudHUHT KOHCTPYKIHUsSICH - Yma0-y3rmu (Switch) xymuiad
BapUaHTIAp/aH OWPWHU TaHJAIl YYyH XU3MaT KWIaaAW. YHUHT TY3WUJIHIIN
Kyiumaruda 0y mamau:

switch switch_ugoda

case caccus ughooa

Huempywusnap _pyixamu

case {casel-udona, case_2-udona, case3-udona....}
Huempywusnap_pytixamu

otherwise

Hnuempywusnap jjyuxamu

end

Arap switch capnaBxanan keiimHru udonaa case udoganapaaH OUPUHUHT
KuiimMatura TeHr Oyiica, Moc case OJioku, akc xosjma otherwise ome-paTopuaaH
keiuaru Uucmpywusniap pytixamu O6axapunanu. Case udoga coH, KOHCTAHTA,
y3rapyBuHu, ssueiiKanap BEKTOpH EKU caTp Y3rapyBUMCH OYIUIIN MyMKHH.

VYna0-y3rudHUHT Ky UIAaHWIAIIMHN Kydugara yil.m HoMam m-daitn Mucoammaa
KypauJImK:

%Ymly macTyp var y3rapyBUMCH OpKaJIH

%OWHUHT TApTUO pakaMy KUPUTUIITaHAa

% y WMJTHUHT KalCH KBapTaJIUTa TerUIILTH

%3KaHJIUTUHA XUCOOaiau.

%/lacTypian YuKUII yayH Var y3rapyBurcura

%1 nan ku4uk €ku 12 gaH KarTa KMMar Oepusiaam.
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var=l;

while var>=0,
var=input('oy ragami var=");
switch var

case {1,2,3}
disp(‘'1 xBaprar’)
case {4,5,6}
disp('2 kBaprar')
case {7,8,9}
disp(‘3 xBapTar')
case {10,11,12}
disp('4 kBaprair')
otherwise

disp(' xaroymk')
return

end

end

JlacTyp Kyiuaaruia AIUIanu. ;
»yil

oy ragami var=I
1 kBapTan

oy ragami var=4
2 KBapTal

oy ragami var=7
3 KBapTan

oy ragami var=12
4 xBapTan

oy ragami var=13
XaTOJIUK

»



Xucobaanuiapaa naysajaap (TyXTajuuuiap) XocuJa Kuiaum J[acTypHUHT
WIUIAIIMHA ~ BaKTUHYA  TYXTatu®d Typull Y4yH pause oIeparopujiaH
dolnananunanay. Y Kyluaaru makiiap/aa UIUaTuiIuim MyMKUH:

* pause — xucobanuiap OMpop KiIaBuIla OOCWITyHUA TYXTa0 Typaju;

* pause(N) — xucobmanniap N cekyHara TyxTaiiu;

* pause ON — may3aHy KaWTa WIUIALl PEKUMUAHHU YIIAuIH;

* pause off — nay3aHu kaiiTa UILIAL PSKUMHHHI Y311,
Kyilimmarn  pauzam  ae®  Homuanrad  m-GaiilHM — Kypailmk:
x=0:0.1:10;

pause

y=sin(x);

plot(x,y)

yl=cos(x)

pause(2)

plot(x,yl)

pause(0.5)

y2=X."2

plot(x,y2)

pause(3)

y3=I./x+2

plot(x,y3)

Ymby nmactyp F5 knaBumacu €ku KOMaHJajgap OiHAacWJaH pauza Ko-
MaHjacHu €paamMuja UIlra TYIUPWITaHAaH KEHMUH pause OornepaTtopu TabCUpHUa
Ooupop kiaBuina 6ocunrynya kytud typaau. KiaBumna 6ocunranian KeiiuH sin(x)
HUHT rpaduru Kypunagu. Keitmnru rpaduknap pause(N) omnepaTopsiapUHUHT
UIUIAIINIa aCoCaH MabJIyM BakT OpAIMKIAapUAaH KEHMHH KeTMa-KeT Kypuiaiu,
SbHU 2 CEKyHIJaH KehWuH cos(X) HuHTr, 0.5 CeKyHAJaH KEeWWH X2 HUHT Ba 3

CeKyH/aH KeHuH 1/x-2 HUHT Tpaduru SKpaH/1a maiao Oy Iaam.
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2.6. MATLAB na MmabjayMoT/ap 00mKapui 0yipykjaapu

Komanganap caTpuaaH HHTePAKTHB MAbJIYMOTHOMA OJIMII

MATLAB  wunrepaktuB  €paam  Tuzumura  sra.  VHTepakTuB
MabJIyMOTHOMaHU KOMaHAajlap peXuMHaa Oup Karop KoMaHpanap Epaamuja
JaKUpHUIIl MyMKHH. byHai komanganapaan Oupu Kyiugarnya:

» help

Ymby xomanma omepartopiap, ¢yHkmmsuiap Ba MATLAB tmsumunaru
Oomka 0ObEeKTIApHUHT TaBcu(ura sra Oyirad m-gailiulapHu ¥3 W4Yura OJyBYHd
NanKaJIapHUHT TYJIWK pyWdxatuHu uukapagud. Kyiluga OyHpail pyiXxaTHUHT

oouutanrud kucmMu MATLAB 6.0 TH3UMU y4yH KEATUPUITaH:

matlab\general — General purpose commands.

matlab\ops — Operators and special characters.
matlabUang — Programming language constructs.
matlab\elmat — Elementary matrices and matrix manipulation
matlab\elfun — Elementary math functions.

matlab\specfun — Specialized math functions.

matlab\matfun — Matrix functions — numerical linear algebra.
matlab\datafun — Data analysis and Fourier transforms.
matlab\audio — Audio support.

matlab\polyfun — Interpolation and polynomials.

matlablfunfun — Function functions and ODE solvers.
matlab\sparfun — Sparse matrices.

matlab\graph2d — Two dimensional graphs.

KonkpeT 00beKT Oyiinua MabJIyMOTHOMA

Konkper o0ObekT Oyiinua MabJIyMOTHOMA OJIMII Y4YyH KyWHJaru Ko-

MaHa1apan GhonanaHuIaIu:
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» help HOM

EKH

» doc HOM

Oy eplia HOM — MabJlyMOTHOMACH 3apyp OYyiran oObeKTHUHT HOMH. MacainaH,
runepOoMK cuHyc Oyiinya MablyMOTHOMAa OJMIN Y4YyH YHHHT HOMUHU
KOMaHJaiap carpujaKuputamus Ba Enter au 6ocamus:

» help sinh

SINH Hyperbolic sine.
SINH(X) Is the hyperbolic sine of the elements of X. Overloaded
methods help sym/sinh.m
Epz[aM OMHacHa TOJMSPOK MabIyMOT oyl yayH dOC Hom KOMaHIacuaaH
doitnananunanu (0ynga mabaymotr HTML dopmaraa 60manm).
O0beKTIap rypyx#l y4yH MabJyMOT OJIMIII
MATLAB  Ttu3umuHMHT  (QoimaTaHyBYMIApUHU  KYNUWIMK  XOJUlap/a
OOBEKTJIAPHUHI MabllyM TypyXura TaaulykKid (yHKOUsIap, KOMaHJanap Ba
OolKa TyuryH4yanap KU3ukrupaau. OObeKTIap rypyxu Y4yH MabiIyMOT OJIMILHU
timefun oOBekTIapu MUCOIMTA KYpaMIIHK:
» help timefun
Time and dates.
Current date and time.
Now — Current date and time as date number.
Date — Current date as date string.
clock— Current date and time as date vector.
Basic functions.
datenum — Serial date number.
datestr — String representation of date.
datevec — Date components.
Date functions.
calendar — Calendar.
weekday — Day of week.

53



eomday — End of month.
datetick — Date formatted tick labels.
Timing functions.
cputime — CPU time in seconds.
tic. toe — Stop watch timer.
etime — Elapsed time.
pause — Wait in seconds.
Mabiym 00BeKTIap TYPYXMHUHT TapKuOM aHMKIAHTAHAAH KeWWH
TaHJIaHT'aH 00beKT Oyinda 6aTadCUIPOK MABIYMOT OJIUII MYMKHUH.
Kanur cy3inap Oyiinya MabJIyMOTHOMA
MATLAB m-¢ynkuusimap kyn Oyarannuru cabadiu yaapHU KaluT cy3Jap
épaaMuaa  uM3jalml  KyJaupok. DbyHMHr ydyH KyWugaru KOMasjaajapaaH

doiinanaHuIl MyMKUH:

lookfor Kanum cys

€K1

lookfor 'Kaaum cys’

bupunun xonga capiaBxiiapuaa Oepuiral KaluT Cy3 yupalaurad xamma

M-Qaityulap U31aHagu Ba TONWITAHJIAPUHHUHT CapilaBXajlapy SKpaHTa YUKapUJIa .
bynna u3nam xapa€Hu y30K JaBOM ATHILIM Ba KaTTa MUKIOpAAru MHQGopmauus
9KpaHra YHUKHUIIM MYMKHUH. M3nam 30HACHMHM KaMaWTHpUII YYyH WKKUHYHU
maxsiard lookfor komannacuman govigananuinaan. MUcos yayH:

» lookfor 'nverse sin'

ASIN Inverse sine.

ASIN Symbolic inverse sine.

by xomma ' inverse sin' cy3u, SpHM apKCUHYC axTapwinu. VMKkum Typnaru:

ojaraaru Ba cuMmBoJl makigaru apkcunyc (ASIN ) romugn.
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XVJIOCA

Maskyp 6uTHpyB ManakaBuil uill UKKU 6001aH nbopar 6yuo, bupunyau 600
“Matlab naketn xakuga ymyMuid mabiyMoT Ae0 HomuaHrad. by 6oxa Matlab
TU3UMH HMMKOHUSATIApU Ba YHUHr wuHTepdeiicu, Matlab nmactypnam Tumm
amup6Oocu Ba oaauil apudpmeruk amamiap, Matlab Oyitpyknapu. Crannpapt
dbynakusamap, Matlab nga marematuk udonmamap ycThaa Mmakia alMaiITHPHUIILIAP
KaOu MaB3ysap Oatadcun EpuTud YTHUITaH.

Wkkuaun 600 “Matlab tusumuga pakamin MabIyMOTIApHHM KaiiTa Miuia’”
ned HomulaHTaH. YHAa onTuTa maparpad MaBxyn O0yimO, Oupununm maparpad
Matlab Tu3umuna matpumanap Ounan wnuiam Ae6 HOM oJsrad. byHnma BeKTop Ba
MaTpuLaJap yCTUAA Mypakkad amMamiapHu Oaxapaau. YHAaH apu(PMETHK Ba
anreOpavk aMaiaplaH Tallkapyd MAaTPULATIAPHA HWHBEHTHUpJANL. —YJIapHUHT
XyCycHid KMMMAaTIAQpUHU XHUCOOJAI, YU3UKIN TEHTJIaMalap CUCTEMAacHHH SUHII,
WKKHM Ba y4 Vauamin (YHKIMSUTApHUHT TpadUKIapUHU OJIMII Ba OOIIKa Kyruiad
aMaJJTapHH OaKapyBYHW Ky4JIU KaTbKYJsSITOp cudaTimaa XaM (GoiigaiaHuI MyMKHH.
by 600HMHT MKKUHYY aparpady YU3UKIN TeHIJIaMaJlapuHy €UuII Ae0 HOMJTaHTaH
O0ym0, yHma anreOpavK TEHIJIaMajgap CHCTEMaCHHHU €YHUII TEXHOJOTHICH
kypcatu0® yTwirad. YuyHuu mnaparpadua Matlab ga axOGopomiapHu caxamn Ba
yJIapHU TallKWI KWl Kypcatu® ytunrad. Typtunum maparpadna Matlab na
CTAaTUCTUKA Ba MabIyMOTIAp TaXJIM Kentupwirad. bemmnum maparpadpa sca
Matlab na MabaymMOoT TypJiapu Ba JacTypJann MaB3ycu Oatadcunt €puTHO
oepwiran. by 600HuHT oxupru naparpadumaa Matlab na mabiaymoTiap Oomkapuii
Oyhipykimapu kentupwiradH. HWnoBa Kucmmma 2dca  0ab3u  OypyKIapHHHT
UIUIATAIAIITN MUCOJIIAp OPKAIM TYUTYHTHPHO, KypcaTuo yTUiraH.

IOkopunarn pukprapaa alTuIl YMKUHKHA, TaHJIAHTaH MaB3y a0J3ap0o 0ymmo,
Matlab tusumu ctyneHtnap, YKuTyBUHMIIap, JOKTOPAHTIAp, WIMHN XOJUMIap Ba

IIYHUHT 1K MaKkTad YKyBUMIIApH yUyH XaM 3apyp Ae0 xucobiaiimas.
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NJIOBA
MATLAB oyiipykiiapunu OyipyK épraMmuaa oM MYMKHH |
>> help symbolic
Symbolic Math Toolbox.
Calculus.
diff - Differentiate.
int - Integrate.
limit - Limit.
taylor - Taylor series.
jacobian - Jacobian matrix.
symsum - Summation of series.
Linear Algebra.
diag - Create or extract diagonals.
triu - Upper triangle.
tril - Lower triangle.
inv - Matrix inverse.
det - Determinant.
rank - Rank.
rref - Reduced row echelon form.
null - Basis for null space.
colspace - Basis for column space.
eig - Eigenvalues and eigenvectors.
svd - Singular values and singular vectors.
jordan - Jordan canonical (normal) form.
poly - Characteristic polynomial.
expm - Matrix exponential.
Simplification.
simplify - Simplify.
expand - Expand.

factor - Factor.
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collect - Collect.

simple - Search for shortest form.

numden - Numerator and denominator.
horner - Nested polynomial representation.

FOkopuaa kentupuirad 0ab3u OypyKJIapHHU UIUIATWIAIINHA KYpcaTaMus3.

1. simplify — 6y udoaanu connanamrupaim.

CuMBOJLIH 00BEKTIIApP TYPYXMHU SPATHUI YIYH SYMS PYHKIUACU XU3MAT KUJIA IH.
YHUHT yMyMHUH KYyPUHUIIN KyWHIarnya:

Syms argl arg2 ... - 6y cUMBOJUTH OOBEKTIAP TYPYXUHU sipaTaau. Mucoiriap
KYpaliuK:

>>symsab x;

>> simplify((a"2 - 2*a*b + b”2) / (a - b))

ans =

a-b

2. expand — Oy ¢yHKIMs KaBcaapHu o4yaau. MUCOT:
>>syms ab x;

S=[(x + 2)*(x + 3)*(x + 4) sin(2*x)];expand(S)
ans =
[ X"3+9*Xx"2+26*Xx+24, 2*sin(X)*cos(X)]

3. factor — 6y udonanu conna kymaiTyBumiapra axparaau. X = sym ('x') —
CHUMBOJUTH ¥3rapyBUMHU ‘X’ HOM OWJIaH KalTapaau Ba HATHKHU X Ta €3a/1u.
Mucour:
>> help sym/name.m
sym/name.m not found.
>> x=sym('Xx')

X =

X

>> factor(x"7-1)
ans =

(X-1)*(XN6+X"5+XMAXN3+X2+X+1)
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4. collect — 6y mapaxanapu 6yiinda KOMITIEKTIIALL
collect(S,v) pynkumsicu S matpuia €Ki BEKTOp TapkuOuaaru udoaanu V
y3rapyBuu gapaxacu Oyinya KOMILIEKTJIAILL.

5. simple(S) dyHkmsIcH S MaccHB IEMEHTIAPUHH TYPJIA
COAIaIAIITUPUIILIAPHKA Oaskapaiu.

6. numden — parFioHa mak/ra KeITUpHII QyHKIUSICH. MUCOJT:
>> [n,d] = numden(sym(8/10))

n
4
d
3)
FOxopumaru mucosaa N cypatay, d 3ca MaxpaxHH OWITHPAJIH.

7. subs — YpHUTa Ky HHIITHU TabMUHIIAWTH.

8. diff — pyHKUMAHUHT XO0CWIIaCHU XUCOOIan 1. MUCOIT:
>> help sym/name.m
sym/name.m not found.
>> x=sym(x);y=sym(y’);
>> diff(xy)
ans =
XNy*yIX
Hatwwkanu stHa coqanamrupuiin MyMkuH. byauar yays uchun simplify (arg)
Oylipyruaas oliaasaHaMus.
>> simplify(ans)
ans =
x"(y-1)*y

9. int — maTerpayiam GyHKIUSICH. By aHHK Ba aHUKMac WHTErpauIapHU
xpcoOamaa (o mamaHmIaIm.

int(S,a,b) — S pynxumsacunnHr (8,b) opanukna aHUK UHTETpaTHU
xucoOmnaiinu. Macanas:

>> int(sin(x)"3, X)
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ans =
-1/3*sin(x)"2*cos(x)-2/3*cos(X)
>> int(log(2*x), X)
ans =
log(2*x)*x-x
10. limit — ®ynkius umutuHE Xucoonaiau. Limit(F,x,a) — Oy dyHkuus F
CHUMBOJUTM U(POTAHUHT X=a HyKTa/1a TUMUTHHH aHUKJaiau. Mucod:
>> limit(sin(x)/x, X, 0)
ans =
1
11. taylor — 0y ¢ynkuus Teitnop katopura éitaau. Mucoot:
>> x =sym('x’)
X =
X
>> taylor(sin(x))
ans =
X-1/6*x"3+1/120*x"5
12. solve — 0y Oyiipyk anreOpank TeHr1aMa Ba TEHIIamajaap CUCTEMAaCHHHUHT
SUMMMWHHU aHUKJIANIH.
Mucour:
>>syms X Y;
>> solve(x"3 -1, X)
ans =
[1]
[ -1/2+1/2*1*3(1/2)]
[ -1/2-1/2**3(1/2)]
Ushbu sistemaning yechimini solve buyrug’idan foydalanib aniqlash quyidagicha:
0000 0 0432xyyxX
>> S = solve('x+y=3", 'x*y"2=4', X, y)
S=
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X: [3x1 sym]
y: [3x1 sym]
>> S.X
ans =
[4]
[1]
[1]
>>8Sy
ans =
[-1]
[2]
[2]

13. dsolve — Oy nuddepeHman TeHrIaMaH| €YHII YIyH MY IDKaJUIaHTaH.
Komm maxkmgarn nuddepeHiman TeHriIaMaIapHid 9l y9yH KyHHIar
GYHKIMST MaBXKY/L:
dsolve(‘egn1’,’egn2’, ...) — Oomutanru4 MapTIapu Oepuirad AuddepeHra
TEHTJIaMaJlap CUCTEMAaCHHUHT aHAINTUK €IUMHUHH XUcoOmaian. bormk 6y imaran
y3rapyBum ‘t’ y3rapyBum xmcoOmaHagu.. D cumBon Omman OoFimK OVimarad
y3rapyBun Oyiimua Xocwina Oenmrwianaau, sbHu d/dt. D2 Owman  d2/dt2
oemrwnanagu. borimk Oynmaran y3rapyBumHUHT Homu D xapdu Owan
OonutanMaciaurd Jjo3uM. bonwtanruu tmapt ‘Y(@)=b’ éku ‘Dy(a)=b’ TeHrmmx
ownan oepuianu. by epaay Oofiuk OyamaraH y3rapysuu; a Ba b — koHcTaHTamap.
Mucon KenTupanimk:
>> dsolve('D2x=-2*x")
ans =
C1*sin(2N1/2)*t)+C2*cos(2V(1/2)*1).

by dyskmusmap Ba Oyiipykiaap xamjaa sitHa Oomika Oyhpykmap Oyiuda

paKkaMiIM MabIyMOTJIAp YCTHAA UIILIAl MyMKHH.
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