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JEKITHA Nel
MATLAB (cokpatienue ot anr. «Matrix Laboratory — paboTa ¢ JaHHBIMU B BUJI€ MaTPUII)

BBICOKOYPOBHEBAsi 000JI0UKa JIJIsi TEXHUYECKUX Pacu€ToB (CyNepKaIbKyIsSTOP)
BBICOKOYPOBHEBBIH SI3bIK TPOTPAMMHPOBAHUSI, OCHOBAHHBIN Ha OMEpallUiIX ¢ MaTpUllaMU
oOmuMpHas OMOIMOTEKa MATEMATUYECKUX (DYHKIIHMA

BU3yalu3alus pacu€ron, 2-D u 3-D rpaduka

CpEACTBa JyIsl BU3yaJIbHOTO MTPOTPAMMHUPOBAHUS, UMUTAIIMOHHOTO MOJICIUPOBAHUS U aHAJIN3a
nuHaMudeckux cuctem (Simulink)

MHOXKECTBO MAaKETOB pacIiIvpenus g pemeHus y3kux 3aaad (MATLAB Toolbox)

Ocooennoctu MATLAB

OcHoBHOM 0c00eHHOCTHIO fi3bIka MATLAB sIBISIIOTCH ero IHUpoOKUe BO3MOKHOCTH IO padore ¢
MaTPULAMH, KOTOPbIE CO31aTeJIH A3bIKA BbIPA3UJIU B JIO3YHI€ «IyMal BEKTOPHO»

OTKPLITOCTH CUCTEMBbI, B3AUMOCBS3b PAa3/IMYHbIX ITAKECTOB

BO3MOKHOCTDb INOAKJIIOYCHHUS MIPOrpamMMm 1oJab30BarTe’is, JIETKOCTHL 00MeHa IporpammamMmu.
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ObsnacTh NpUMEHEHU

e MaremMaTMKa U BbIYMCJIEHUS

[{emouncnennas apudmMeTHka (B T.4. KOMIUICKCHBIE YUCIA)

Marpuiel 1 TuHEHAsS anredpa

MHOTOYJIEHEI

Maremaruueckasi CTaTUCTHUKA U aHaJIn3 JaHHBIX

OO0paboTka JaHHBIX

Huddepennmanbapie ypaBHEHUS

Pa3paborka ajropurMoB

Busyanusanusi 1aHHBIX

BHemnue narepgencol

Co3nanue nuHaMu4eckux moaesnei. Mcnosnb3oBanue cpeabl HMEATAIIMOHHOTO
mozaesupoBanusi Simulink B kauecrBe CAIIP CAY JIA
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IHouemy MATLAB ?

Cucrema
BHM3YyaJIU3allMH,
3BYK

nmapaMmeTpbl IBUKCHUSA

Pouryaru u 3arpyska p. y.
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KOMaH/I

HeB03MOKHOCTH peIaKTUPOBAHMSI PaHee BBEICHHON KOMAaH/AbI IPOCTON YCTAHOBKOHM Kypcopa B
HY’KHYI0 CTPOKY SIBJISIeTCH OHOM U3 ocoOeHHocTei cucrembl MATLAB.
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Hacrtpoiika cpeasi Preferences

{\ Preferences EE‘L
=-General “ | Fonts Preferences
MAT-Files
Confirmation Dialogs Desktop code font
~Source Control Currently used by: Command Window, Command History, Editor
~Java Heap Memory  Times New Roman v | Plain v 18 v
C?'Keyboard Sl G
B-
Custom The quick brown fox jumps over the lazy dog. 1234567890
#-Colors
Code Analyzer
Toolbars
Command Window Desktop text font
Command History Currently used by: Help Navigator, Current Folder, Workspace, Variable Editor, Function Browser
[#-Editor/Debugger Use system font
“Help
-\Web Segoe UI Plain v ({9
~Current Folder A Sample
Variable Editor 3 The quick brown fox jumps over the lazy dog. 1234567830
Workspace
GUIDE

Time Series Tools

[#-Figure Copy Template Clstom fonts
C il /
iR Currently used by: HTML Proportional Text
~Report Generator
~SystemTest To set a custom font for any desktop tool, go to the Custom Fonts preferences.

~Computer Vision
-Database Toolbox
DSP System Toolbox
Image Acquisition
Image Processing
Instrument Control
System Objects
Simulink
i~Simscape
B#-Simulink 3D Animation -~

[ oK ] [ Cancel ] [ Apply ] [ Help

[Tynkt mento File — Preferences
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Cnpaska B MATLAB

File Edit Debug Parallel Desktoo Window Help
NS % M9 ¢ & rf B | @ | CurentFolder| C:\Program Files\MATLAB\R2012a\bin

Current Folder 2 [R5 5, ¢

Workspace 0 a x

|| 0 <« R2012a » bin » R B|E e - help Sin Name « Value Min Max
Name 4 sin  Sine of argument in radians.

3 t 5 - -
b L sin(X) is the sine of the elements of X.
util
win64 i g

deploytool.bat See also asin, sind.
4% | insttype.ini
=] lcdataxml
L] ledataxsd Overloaded methods:
“| lcdata_utf8.xml g i _
license.txt codistributed/sin
matlab.bat
matlab.exe

BEEEBBE

mbuilc:bat Reference pag: el .

mcc.bat doc sin File Edit View Go Favorites Desktop Window Help 2
B :Z:lat | Peld 4 o) @~ fr « Functions » Mathematics » Elementary Math » Trigonometric » sin ¥
— L |

[E] mexext.bat
_| mexsetup.pm fx > |
|| mexutils.pm T
mw_mpiexec.bat
| ProductRoots
[&5] worker.bat

@) There are other functions or methods named sin: fixedpoint/sin X
-

sin

Sine of argument in radians

Syntax
Y = sin(X)

Details Y

m

Description

Y = sin(X) returns the circular sine of the elements of X. The sin function operates
element-wise on arrays. The function's domains and ranges include complex values. All angles are
in radians.

Komanpa help —

Definitions

The sine of an angle is:

CIIpaBKa B

sin(x) =

KOMaH/ITHOM OKH€

For complex x

sin(x + zy) = sin(x)cosh(y) +i cos(x)sinh(y)

Examples

Komanna doc—

Graph the sine function over the domain —% S ¥ <7

X = -pi:0.01l:pi;
plot(x,sin(x)), grid on

CIIpaBOYHAS

CHUCTEMa
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@dopmaThl NpecTaABJICHHUs pe3yabTara
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Min
13333 13333

Value
13333
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--General

MAT-Files
Confirmation Dialogs
Source Control

Java Heap Memory
t-Keyboard

#-Fonts
(#-Colors

Code Analyzer
Toolbars

[Command Window

Command History

[#-Editor/Debugger

Help
Web
~Current Folder
~Variable Editor
Workspace
~GUIDE
~Time Series Tools
Figure Copy Template
Compiler
Report Generator

File Edit View Graphics Debug Parallel Dektop Window Help
S| % mE 9 ¢ | & rf B | @ | CurentFolder:| C:\Program Files\MATLAB\R2012a\bin
Current Folder “ 0 2 X | CommandWindow

|« bin » MP NN >>4/3

Name «

2] m3iregistry = o
c3] registry [ ans =
@ util =
= winb4 =

[&] deploytool.bat ]. 3333

% | insttype.ini

2] ledataxml

L] fedatasd >> format long

] Icdata_utf8.xml - =
Details V]| >>4/3

ans =
1.333333333333333
fi>>
Select afile to view details
|
[# start

KonnuectBo
3HAKOB MOCIE
3ansTOM:
vpa(pi,S0)
vpa(exp(2),20)

SystemTest

Computer Vision
Database Toolbox

DSP System Toolbox
Image Acquisition
Image Processing
Instrument Control
System Objects
Simulink

Simscape
#-Simulink 3D Animation
Simulink Control Design

[¢ d Window Pref es
Text display
Numeric format: ﬁ

Numeric display:
long

Display short e =
. long e
[} Wrap lines short g

[T] Set matrix disp|long g

short eng

[} Show getting 5
Show Function Browser button

Number of lines in command window scroll buffer: 50003

Set color preferences

Accessibility

To enable keyboard navigation via arrow keys, assign shortcuts to the Cursor Up and Cursor Down actions in the
Keyboard Shortcuts panel.

Tab key

Tab size: 4 Set tab completion preferences

J )

Cancel

Apply Help
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IHakers! paciuupenuss MATLAB (Toolboxes)

MATLAB

5
ks imulink‘
5

Toolbox

kl"oolbox ‘

Yacts — 111t MATLAB,
yacThb uid Simulink

ABuanms, KOCMOHaBTHKa

buonorus

Cucremsl yIpaBieHHUs

dDuHaHCHI

O6paboTka n300paxeHun
PacnipeneneHHbie BBIYUCICHUS
OnoTnMmuzanus

CucteMbl pealiIbHOTO BPEMEHHU
Craructuka

YpaBHEHUS B YACTHBIX TPOU3BOIHBIX

CHUMBOJIbHBIEC BBIYHUCIICHUSA

Bcero oxoji0 80 B R 2012
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Tunol 1anubix B MATLAB

Sgenkn
cell {}

<

>

HaGopbl MaccHBOB pa3HbIX TUIIOB

CTpyKTyphI
struct

MaccuBbI-CTPOKH CUMBOJIOB

Habopsl MaccBOB pa3HbIX TUIIOB

MaccHuBBI
] [] I
OnHOpOAHBIE MACCUBBI UM CET MACCHBEL
JIOTNYCCKUX
numeric: umucia JIIEMEHTOB

I[GﬁCTBPITGJIBHBIG — KOMIIJICKCHBIC

char
CTPOKOBBIE

(CUMBOJIBI):
vav, 'b', q'...

M M M M logical (boolean)

o e
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JIBon4yHas 3anUCh YUCJIa

BIN DEC

0
1
0| =2
1
0
1

n out: 2" BO3MOXHBIX coueTauuu O u 1
& our =1 Oaur

HCJIO‘II/ICJIQHHI)IC THIIBI JAaHHBbIX:

uint8 (0e3 3HaKa): OT 0 nmo 253,
int8 (co 3HAKOM): oT —128 nmo 127
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Tun meJbIX 4YucesJa co 3HAKOM

MuHUMaIbHOE, MAKCUMAJIBHOE Pasmep

Tun O06o3HaueHue ¥
3HAYEHUS (OaiiT)

_ Signed 8-bit —128
nts integer 127 1
, Signed 16-bit —32,768
int16 integer 32,767 2
e Signed 32-bit —2,147,483,648 A
. integer 2,147,483,647
- Signed 64-bit —9,223,372,036,854,775,808 :
- integer 9,223,372,036,854,775,807

KomaH 1l peoOpa3zoBanus U3 Apyrux TuIoB: 1nt8(), int32()...
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MaccuBblI JaHHBIX

JI1s XpaHEHHUS 2JIEMEHTOB OJIMHAKOBOT'O THIIA:
Co3zmanue MaccuBoB: |[,] [;], mocTyn k anemenTam: ( )

Knacc 8 MATLAB
Tun Onepamun [Tpumepsnl
(komaHga class)

int8, uint8
intl6, uintl6, Ap _ x -

YucneHHble int32, uint32,
nt64, uint64,
single, double

a=[1,2,3;4 5 6];
b=a(2,2) —5

int8([2.1,2.9]) — [2.,3]

cioxkenue: | |[(5<2)— 0
JTlornyeckue logical yMHOXeHue: & |(2=2) — 1
orpunianune: ~ |1&0 — 0, 1[0 — 1

CtpoxoBbI€ char e ['a', 'b', 'c'] — 'abc'
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S4el KU U CTPYKTYPbI

I[JISI XPaHCHHUA 5JICMCHTOB 1 MACCHUBOB JAdHHBIX PA3HbLIX THIIOB:

Knacc B MATLAB | Co3manue, noctym K
Tun [Ipumepsnr
(komaHza class) AJIEMEHTaM
A=1{1,"a,3;4,'b, 6};
Sueiikn cell {} A{22} —b
A(2,2) - b’
S = struct
(‘student’, "'MBaHOB',
'group’, 2,
struct 'estimate’, 'good")
(fieldl', VALUESI, | q_—
'field2' , VALUES2, . ..
CTpyKTyphI struct teld2”, VALUES2, . ) student: 'MiBaHOB'

JocTyn: mo uMeHu
oJIst

group: 2

estimate: 'good'
S.student = 'liBaHOB';
S.group = 2;
S.estimate = 'good'
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PabdoTa ¢ TMHmaMu JaHHBIX, KOMaH/bI

1. Hucniennble 1anHbie (4Uciia, BEKTOPBI, MATPUIILHI)

CO3JIaHUE: 1.1, [:]-..

POBEPKA TUIIOB: isnumeric ...

npeoOpa3oBanue TunoB: 1nt32, double, single, str2num ...
pasMephl: size, length, ndims, numel ...

MaTpUYHbBIC OTIEpallMKU: transpose, inv....

2. Jlormueckue

CO3/IaHUE: 1.1, [;]...
pOBEpKa TUMA: 1slogical ...
npeoOpazoBanue TUNoB: logical ...
pa3sMephbl: size, length, ndims, numel ...
OmepaIuu: &, |, ~=,<>...
3. CTpoKOBBIC JaHHBIC
CO3JIaHME: (.1, [:]...
MIPOBEPKA THUIIA: ischar ...
npeoOpa3zoBaHue TUNOB: char, sprintf, num2str...
pa3MEpHI: size, length, ndims, numel ...

oIepalyu: lower, upper, strrep, eval, findstr, strcmp ...
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PabdoTa ¢ TMHmaMu JaHHBIX, KOMaH/bI

4. Aueiikn
CO3JIaHUE, JOCTYII: 4L ).,
MPOBEPKA THUIA; iscell ...
orneparuu: cell, struct2cell ...

5. CtpyKTyphI
CO3JIaHU¢E:. struct ...
MIPOBEPKA THUIIA: isstruct ...
TOCTYM K MOJISIM: fieldnames, setfield, getfield, rmfield ...
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OcHOBHbBIE CHCTEMHDBIE ICPEMECHHDbIC

3afaroTcs MOCIe 3arpy3Ku CUCTEMbI U MOTYT MCIIOJI30BaThC B apU(PMETHUECKUX
BBIpQ)KCHUSIX. MOTyT OBITh IIEPEOIPE/ICTICHBI MOJIb30BaTEIEM!

ans — pe3yJbTaT BEIYMCIICHUS TTOCIIEAHEr0 HE COXPAHEHHOTO BhIPAXKEHUSI
1, ] — MHUMas eIMHUIA IS 3aJJaHUs] MHUMOM YaCTH KOMIUIEKCHBIX YHCE
Inf — 0003Ha4YeHHUE MaIIMHHOM OeckoHedHOCTH (Infinity) — B MaccuBax!
NaN — Not-a-Number — HeonpeneneHnsiii pe3yisrar (0/0, Inf/Inf) — B maccuBax!
pi —ygucno ©t ( p1 = 3,141592653589793)

eps — MOTPEIIHOCTh OIEPAIMi HAJl YUCIIAMHU C IUIABAKOIIEH TOYKOM

realmin — MUHHUMaJbHOE [0 MOIYJIIO BelecTB. uncio (2.2251e-308 mu 27192%)

realmax — HauboJIbILEE IO MOAYIIO BemecTB. yncio (1.7977e+308 umu 2'9%)



JIEKITHA Nel

OcHoBHBbIE JIeMeHTapHbIe pyHkuuu cpeast MATLAB

exp OKCIIOHEHTA abs MOZYJIb
log HaTypaJbHbIN JIorapudm asin ApKCHUHYC
log10 JECATUYHBIN JIorapudm acos APKKOCHUHYC
sqrt KBaJIpaTHbI KOPEHb atan apKTaHI'CHC
sin CHUHYC sinh TUIEpOOTNYECKUAN CUHYC
COS KOCUHYC cosh | runepbosrYecKuii KOCUHYC
tan TAHI'€HC tanh TUIEepOOTMYECKUN TAHTEHC
) TUIEepOOTMYECKUIA
cot KOTAHI'€HC asinh
APKCUHYC
TUIEepOOTMYECKUIA
cec CEKaHC acosh
APKKOCUHYC
TUIEepOOTMYECKUIA
csc KOCEKaHC atanh

apKTaHTEHC




