


MatLab (MATrix LABoratory) — 9TO:

 [lakeT npuknagHbIX Nporpamm Ans peLueHus
3aJa4 TEXHUYECKUX BbIYNCITIEHNI, OCYLLLECTBEHUS
NOBbIX YNCIIEHHbIX pacyeToB N MOAENUPOBaHUS
TEXHUYECKUX U DU3NYECKUX CUCTEM, a TaKXKe
BbINONMHEHNS HAYYHbIX N UHXXEHEPHBIX pac4eToB
npu paboTte ¢ MaccmMBamMun JaHHbIX;

« CoaepX1UT BCTPOEHHbIN A3bIK MPOrpaMMNPOBaHUS;

* LLInpoko ncnonb3yeTcsa MHXEHEPHbIMUN U
Hay4YHbIMWN pabOTHUKaMU;

* [NogoepxmBaeTca O0NbLUMHCTBOM COBPEMEHHbIX
onepaunoHHbIX cucTem, Bkno4dasa Linux, Mac OS,
Microsoft Windows.



icTopusa co3pgaHuns

MATLAB Obin paspabotaH Knnsom Moynepom B
KOHUe 1970-X rogoB B YHuUBepcutete Heto-Mekcuko.

Llenbto pa3spaboTku criykmna 3agada gatb
cTyaeHTam dpakynsTeTa BO3MOXHOCTb
MCNOSIb30BaHUA NporpaMmmMmHbIX OnbnmnoTtek LINPACK
n EISPACK 6€3 HeobX0aMMOCTUN U3YyHEHUS
dopTtpaHa. Cam MATLAB ObIfnm HanncaH Ha
dopTpaHe.

B 1984 [1>xoH JlnTttn, Knue Moynep n Ctus baHrept
nepenuncann MATLAB Ha C 1 ocHoBarnu KOMnaHuio
«The MathWorks» ana ganbHeWLlero passntug.

[TlocnegHasa Bepcus - 2016a (Version 9.0)
(02 02 2016)
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Shortcuts [2] How to Add  [2] What's New

Workspace - Command Window 2 x
AEHEwS 8| M- |
Narme - | value | Class To get started, select MATLAE Help or Demos from
A 2 double #
EHH 1 double >>
HHHmas  <1x21 doubl... double
Ha 2 double
a1 <141 doubl... double
Hamas  <1x41 doubl... double
M} f <41%21 dou... double
A fi <A1 Aol Adanhla ¥
< I I >
ipy_rggt DifeCfO"'sil Workspace J
Command History
SYMS ¥;
Syms a positive;
yv=(1+x) ~a- (1-x) ~a
y=1-(-1) "a
%$-- 12.03.16 13:57 --%
open{'c:\MATLAB701\work\.
$== 28.03.16 23:58 =% v
£ | > < >




HacTpouka wpudrta

<} Preferences

# General ' Fonts Preferences
= &
Custom Desktop code font
Colors
| B Command Window Currently used by: Command Windowy, Ccin_rrrand History, Edit?r
Command History MOnospaced v || Plain vJ 10 v
# Editor/Debugger I N - -
Help | Sample
Wieh The quick brown fox jumps over the
Current Directory
Workspace lazy dog. 1234567890
Array Editor
GUIDE
* Figure Copy Template
Report Generator Desktop text font
Instrument Control
Virtual Reality Currently used by: Help Navigator, HTML Proportional Text, Current
Directory, Workspace, Array Editor
FS.ansSerif v : i}ie.iin v !70 v i
~Sample
The quick brown fox jumps over the lazy dog.
1234567890

l OK Cancel [ Apply [ Help




HacTpounka nyten noncka
=} Set Path

All changes take effect immediately.

MATLAE search path:

Add Folder... W CA\MATLABTYOTMoolboxdintroduction to_mfdfad e
2dd with Subfoers || = CAMATLABYO 1Mtoolboxiintroduction_to_mfdfadifi
O CAWATLAB7O NMtoolboxdbeyond _scaling_laws
O CAMATLABTO1\stbl_code
O CMWATLAB7O NMtoolboxdmatlabigeneral

Move Lip O CAWMATLABTO 1htoolboxdmatlabiops

P— O CAWATLABT7O MoolboxdmatlabVlang

z O CAWATLAB7O 1Ntoolboxdmatlabielmat
e D £ C\WATLABT0 1 oolboximatiablelfun

O CAWATLABTO htoolboximatlabispecfun
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[ Close Revert | Default

Remove ]




HacTpounka paboyen nanku

File Edit View Debug Desktop Window Help
0O = b BRR o o & ﬂ ‘ ? " Current Directory: [C:WMATLAB?m weork v] E]

Shortcuts [#] How to Add  [2] What's Newy

R A s AL T R | | Command Window X
@ct i 5| B

All Files = 'Cﬂrf‘fm,%edow',C:\MATLA*BJOl,\WQrk.,ltarted, select MATLAB Help or Demos from t
Scub Folder (4

E@ 18112013.m M-file T il >>
119 04 06jpg  JPG File ~
119 04 10jpg  JPG File
119 04 14jpg  JPG File
119 04 18jpg  JPG File
(82014 10 _14.mat MAT-file

4 2N14 10 21 fi FIra-file 188
< 1 >

| Current Directory | Workspace |

Command History 2
SYms X;
syms a positive;
y=(1+x) ~a- (1-x) "a
v=1-(-1) ~a

$-- 12.03.16 13:57 --%
open{'c:\MATLAB701\work\.

%$-- 28.03.16 23:58 --% v

| > < >

Click and drag to move Current Directory ...

> %

~




OkHO nomoLum (Help)

File Edit View Go Favorites Desktop Window Help

E? Help

Mo Navio=atns
Help Navigator

Contents ‘ Index || Search | Demos |

X

@ Begin Here
| €2 Release Notes
& Installation
& Excel Link
& MATLAB Builder for COM
& MATLAB Builder for Excel
MATLAB Report Generator
& MATLAB Web Server
& Bioinformatics Toolbox
& Communications Toolbox
Control System Toolbox
& Curve Fitting Toolbox
& Data Acquisition Toolbox
& Database Toolbox
Datafeed Toolbox
& Filter Design Toolbox
& Financial Toolbox
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+

& Fixed-Income Toolbox
Fixed-Point Toolbox
& Fuzzy Logic Toolbox
GARCH Toolbox

H B B

[+

® € Image Acquisition Toolbox
® & Imaae Processing Toolhox
<

& Financial Derivatives Toolbox
Financial Time Series Toolbox

# € Genetic Algorithm and Direct Search

|

A

| €

= S #

Title: ] MATLAB®

MATLAB’

Functions:
» By Cateqo

Handle Graphics:
= Object Properties

» In Alphabetical Order

Documentation Set

= Getting Started
Introduces MATLAB and gets you started using

= User Guides o '
Provides tutorials and comprehensive informatiol
b List of User Guides

= Programming Tips
Provides helpful techniques and shortcuts for pr

= Examples in Documentation
Lists major examples in the MATLAE documen

Product Demos

= MATLAB Demos
Presents a collection of demos that you can ru

What's New

= Release Notes
Summarizes new features, bug fixes, upgrade

Printing the Documentation Set

= Printable versions of the MATLAB documenta

+

Image Processing Toolbox
Instrument Control Toolbox

Link for Code Composer Studio{tm)
& Mapping Toolbox

Model Predictive Control Toolbox
& Neural Network Toolbox

OPC Toolbox

& Optimization Toolbox

Partial Differential Equation Toolbox
& RF Toolbox

Robust Control Toolbox

& Signal Processing Toolbox

Spline Toolbox

€ Statistics Toolbox

Symbolic Math Toolbox

& System |dentification Toolbox

& Virtual Reality Toolbox

® & Wavelet Toolbox

@ Support and Web Services
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PepnaktupoBaHue ckpunTa (m-
doanna)

* Means that it's not saved
Line numbers

MATLAB file Real-time
path Debugging tools error check
AN
B Editor - C:\Documents and Settings\Danilo\My Documents\MATLAB\roinToss. m*
File Edit Text Go Cell Tools Debug Desktop Window Help w2 X
EEITLYL EE az—_uuc-ww-aa@-@ "0 &
BoB| -0 [+ +[11 [ x| oH¥| O
\} ¥ coinToss.m <7He|p file e
2 % a script that flips a fair coin and displays the output
3
4 — i1f rand<0.5 % 1f a random nuner 15 less than .5 say heads
5 — disp ('HEADS') ;
(= else ¥ 1f greater than 0.5 say tails
5 disp ('TAILS'): Comments
8 - end
script 'n 8 Col 4

Possible breakpoints Courtesy of The MathWorks, Inc. Used with permission.



[TpuMepbl PYHKLUNU

PyHKUMA Labl.m PYyHKUMA square.m
function Lab1l function res = square(a,b)
a =intl6(5); res=a*b:

b=2;

c =a*b;



OCHOBHbIE TUMbI AAaHHbIX

double BeLLlEeCTBEHHbIN, 64 OUT

single BeLLleCTBEHHbIN, 32 OUT

int8 3HaKOBbIW LENo4YnUCeHHbIN, 8 OUT
intl6 3HAKOBbIN LIENMOYUCIIEHHbIN, 16 OUT
int32 3HAKOBbIW LIeNo4YnUCNEeHHbIN, 32 OUT
int64 3HAKOBbIN LEerNnoYnUCIeHHbIN, 64 OUT
uint8 0e33HaKkoBbIN LenoYnUCeHHbIN, 8 OUT
uintl16 0e33HaKoOBbIN LIENOYUCTIEHHbIW, 16 OUT
uint32 0e33HaKkoBbIN LLeNoYUCIEHHbIN, 32 BUT
uint64 Oe33HaKOBbIV LIeNoYUCNEHHbIN, 64 OUT




OcCHOBHble MaTemMmaTnydyeckue

Ahv/L1K1 11414
sqrt(x) BblYMCINEHWE KBaapaTHOIo KOpHS
exp(x) BO3BeJEeHNE B CTENEHDb YMNCNa e
pow2(x) BO3BeJeHNE B CTENEHDb 4YMncna 2
log(x) BblYMCIEHME HaTyparibHOro norapmgoma
log10(x) BbIYUCINEHNE OECATUYHOro norapmdma
log2(x) BblYMcrieHne norapudma no 0OCHOBAHUIO 2
sin(x) CUHYC yIrna x, 3agaHHOro B paguaHax
cos(x) KOCWHYC yrna x, 3agaHHoro B pagmaHax
tan(x) TaHreHc yrna x, 3agaHHoro B pagmaHax
cot(x) KOTaHIreHc yrna x, 3agaHHoro B paguaHax
asin(x) apPKCUHYC
acos(x) apPKKOCUHYC
atan(x) apKTaHreHc
pi 4MCNo Nnn




OcCHOBHble MaTemMmaTnydyeckue

dyHKUMM (NpoaomKeHune)

round(x) |OKpyrneHue o bnmxaunilero Lenoro

fix(x) yceyeHne apobHom YacTtm yncna

floor(x) OKpyrneHme 0o MeHbLUEro Lenoro

ceil(x) OKpYyrrneHne oo 6osbLlero uenoro

mod(x) OCTaTOK OT AefieHNs C y4eTOM 3HakKa

sign(x) 3HaK Yncna

factor(x) |pasnoXxxeHwe ynucna Ha NpPoCcTbie MHOXUTENN

isprime(x) |UICTUHHO, €CInn YNCIO NPOCTOE

rand reHepaums ncesgocriy4amHoro Ymcna c
paBHOMEPHBLIM 3aKOHOM pacnpeneneHnsa

randn reHepaumsa ncesgocsiy4amHoro Ymcna c
HOpMarnbHbIM 3aKOHOM pacnpegeneHus

abs(x) BblYMCNEHWe Moayna Ymcna




