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1. MATLAB = Matrix Laboratory

Vyvojar: The MathWorks, Inc. (www.mathworks.com)
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e Je to univerzalny inziniersky nastroj pre technické
vypocCty a simulaciu dynamickych systémov

 V\ychadza z filozofie: vSetko je matica.
— Skalar: iba jeden riadok a jeden stipec - 1,1]1,2]1,31,4f |11
- Vektor: len jeden riadok, alebo jeden stipec 1,1[1,2
- Matica: viac riadkov a viac stIpcov .........ccc..c...: > 12,1[2,2

3,1|3,2




MATLAB - moznosti, pouzitie

MATLAB je integrovanym

prostredim, pomocou ktorého
mozno vytvarat:

1. matematické vypocty;
modelovanie systémov;
analyzu a vizualizaciu dat;
meranie a spracovanie dat;

Vyvoj algoritmov;
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navrhy riadiacich
a komunikacnych systémov

. moOze fungovat ako riadiaci
systém prip. ako regulator

a mnohé dalsSie;

:étatistika a optimalizacia

Spracovanie signalov a komunikacie
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Vypoctova biolégia
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Modelovanle fyzikalnych sustav
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:Tvorba apllkacu
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: Generovanie koédu (RT a embedded)
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MATLAB - zakladné komponenty

Vypodétoveé jadro

numerické a aritmetické operacie, praca so Strukturami,
datové subory

Graficky subsystém

umoznuje jednoduché zobrazovanie vysledkov vypoctov,
podpora 2D a 3D grafiky

Pracovné nastroje

rozumieme uplné programovanie aplikacii, GUIDE,
nacitanie dat z externych zdrojov a ovladanie zariadeni
Toolboxy

rozSiruju moznosti vypoctového jadra MATLABuU, pre
spracovanie obrazu a signalov, optimalizaciu, financie,
ekonomiku

Otvorena architektira




MATLAB - moznosti vystupu

e Alfanumerické vystupy - vysledky vypoctov
o Graficky vystup - grafy (grafika) v 2D a 3D
* GUI - Graphical User Interface = graficky pouzivatelsky interfejs

* Prepojenie s okolim prostrednictvom interfejsov
- Nacitanie Udajov z prostredia a ich nasledné spracovanie

- Ovladanie externych zariadeni
- rladenie
- regulacia




Simulink

e Nadstavba MATLABuU = sUcast (samostatne neexistuje)
 Modelovanie, a simulacia dynamickych systémov
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GUI - Graphical User Interface

e Ziskany pomocou tzv. objektového programovania

v MATLABe (pre pokrocilych)

e Pouzivatel ovlada iba prvky na obrazovke
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v pozadi pracuje: o
- matematickym model | ==
naprogramovany "
v MATLABe, |

— prip. schéma
v Simulinku a pod. .
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GUI - Graphical User Interface
Priklad zlozitejSieho GUI:

Untitled 1

<Student Version> : 2D elliptic PDE solver By Nasser M. Abbasi, version feb 12, 2012 - |EI| ><|
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initial =olution guess——
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Riadenie servopohonov robota pomocou GUI
GUI pre ovladania externych zariadeni z pocitaca (18 servopohonov):
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MATLAB - vyuzitie v Studiu na KEM

Vyuzitie: pocas celého Studia ... aj po skonéeni

* Velky potencial vyuzitia MATLABuU je pocas celého Studia
vo vSetkych odboroch na FEI.

* |ba jeden univerzalny SW nastroj:
— odstrani duplicity pri vyucbe roznych SW produktov.

 Na KEM sa vyuziva v predmetoch:
- Automatizacia,
- Modelovanie a simulacie v elektrotechnike,
- Modelovanie elektromechanickych systémov,
- Dynamickeé deje elektrickych strojov,
— Elektrické pohony
- Servopohony
- Robotika, a iné




2. Total Academic Headcount - TAH

lde o licenciu MATLABuU plne pristupného Studentom pocas Studia

- pocas platnosti: Meno.Priezvisko@student.tuke.sk

Co prina3a TAH?
o Uplny Studentov pristup k MATLABuU a vSetkym Toolboxom na univerzite
 Moznost inStalacie na vlastné pocitace

e Moznost inStalovat na pocitace v spolocnych priestoroch
(internaty, kniznica, klubovne, ...)

 Overenie algoritmov na low cost HW (Arduino, LEGO, Raspberry Pi, ...)
e Odpada pokuSenie pouzivania nelegalneho softvéru

e Vznik komunity studentov (kluby, makerzone, ...)

e Zapajanie sa do sutazi (aj medzinarodnych)

e Kooperacia so Studentami z inych univerzit




TUKE - dostupné produkty MathWorks

| Produkty dostupné pre univerzitu

MATLAR, Simulink a doplnkoveé produkty st pristupné prostrednicivom nasej TAH univerzitnej licencie. Aplikacné oblasti zahrnaji:

-

-

-

MATLAB
Simulink

Aerospace Blockset
Aerospace Toolbox
Antenna Toolbox
Audio System Toolbox

Automated Driving System Toolbox

Bioinformatics Toolbox

Communications System Toolbox
Computer Vision System Toolbox

Control System Toolbox

Curve Fitting Toolbox
Data Acquisition Toolbox
Database Toolbox
Datafeed Toolbox

DSP System Toolbox
Econometrics Toolbox
Embedded Coder

Filter Design HDL Coder
Financial Instruments Toolbox
Financial Toolbox
Fixed-Point Designer
Fuzzy Logic Toolbox

Global Optimization Toolbox
GPU Coder

HDL Coder

HDL Verifier

Image Acquisition Toolbox
Image Processing Toolbox

-

-

-

Instrument Control Toolbox

LTE HDL Toolbox

LTE System Toolbox

Mapping Toolbox

MATLAB Coder

MATLAB Compiler

MATLAB Compiler SDK

MATLAB Report Generator
Model Fredictive Control Toolbox
Model-Based Calibration Toolbox
Neural Network Toolbox

OPC Toolbox

Optimization Toolbox

Paralle] Computing Toolbox
Partial Differential Equation Toolbox
Phased Array System Toolbox
Polyspace Bug Finder
Polyspace Code Prover
Powertrain Blockset

EF Blockset

EF Toolbox

Risk Management Toolbox
Robotics System Toolbox
Robust Control Toolbox

Signal Processing Toolbox
SimBiology

SimEvents

Simscape

Simscape Driveline

-

-

-

-

-

Simscape Electronics

Simscape Fluids
Simscape Multibodv

Simscape Power Systems
Simulink 3D Animation
Simulink Checlk

Simulink Code Inspector
Simulink Coder

Simulink Control Design
Simulink Coverage

Simulink Design Optimization
Simulink Design Verifier
Simulink Desktop Real-Time
Simulink PLC Coder
Simulink Real-Time

Simulink Report Generator
Simulink Requirements
Simulink Test

Spreadsheet Link
Stateflow

Statistics and Machine Learning Toolbox

Symbolic Math Toolbox
System Identification Toolbox
Text Analytics Toolbox
Trading Toolbox

Vehicle Network Toolbox
Vision HDL Toclbox

Wavelet Toolbox

WLAN System Toolbox




Pristup k programu v ramci TAH TUKE

Postup pri inStalacii pre offline pouzitie :

1) Pripojit sa na www.tuke.sk/matlab

MATLAB PRE TECHNICKU
UNIVERZITU V KOSICIACH

Technicka univerzita v Kosiciach je vlastnikom Total Academic Headcount (TAH) licencie pre MATLAB,
Simulink, a doplnkové produkty.| Zamestnanci univerzity, vyskumni pracovnici a $tudenti jmozu tieto
produkty pouzivat pre vyucbu, vyskum a stdium. Licencia umozZnuje jednotlivcom instalovat produkty

na univerzitne zariadenia ako aj na sikromne pocitace.

O programe MATLAB a Simulink ZISKAT PRISTUP

MATLAB, jazvk pre technickeé vypocty, je programovacie prostredie pre vyvoj algoritmov, analVzu dat,
vizualizaciu a numerické vypocty. Simulink je grafické prostredie pre simulaciu a dizajn viacdoménovvch
dvnamickych a vstavanych systéemov, zaloZzenV na modelovani. Spolocnost MathWorks vyraba takmer 100

dalsich produktov pre specializované alohy, ako je analyza dat a spracovanie obrazu.




Pristup k programu v ramci TAH TUKE

2) Vytvorit si konto na www.mathworks.com

3
4
5

o

Pouzite e-mail: Meno.Priezvisko@student.tuke.sk
<« > C 8 https://nl.mathworks.com r + o :

Contact Us How to Buy | Sign In

‘MﬂthWﬂI’kSi Products Solutions Academia Support Cﬂﬁmunit}f Events

Search MathWorks.com

Sign in to your MathWorks Account

) St|ahn ut Email Address or User ID:

) I nSta Iovat Password:

) AktIVOvat Forgot Password?
¥ Keep me signed in

)P
Don't have a MathWorks Account? Create Account




Pristup cez TAH k online sluzbam

Pristup k online sluzbam:
1) MATLAB Online
2) MATLAB Mobile (iba pre Android)
3) MATLAB Drive (5GB)

1) MATLAB Mobile
Cez smartfon - cez Google Play \
(Obchod Play)

MATLAB

e Moznosti - po odStartovani sa objavi
- Connect to MatWorks Cloud (vyzaduje registraciu na MathWorks)

- Connect to Your Computer (je tam navod a prepojenie s PC)




Obrazovka smartfonu:
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Podpora MATLABuU na smartfone

Obchod Play: Mnozstvo aplikacii pre vyuébu MATLABuU
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MATLAB Online

2) MATLAB Online. Pripojenim pocitaca, na ktorom nie je
nainstalovany MATLAB, na internet - interaktivny

ed ito r- 4\ MATLAB Online R2018b ® =+ lM
< Cc a |https:;//matlab.mathworks.com o 10 :
Prihlasenie: < MathWorks

www.mathworks.com/ |
products/ MATLAB Online

MATLAB On I i ne Sign in to your MathWorks Account

Email Address or User ID:

Password:
Potom Z Ak uz méte Géet | .. > ]
na MathWorkse
|
VytVOrenie l]étu | . > [ Create Account ]

Learn about MATLAB Online

Use MATLAB Drive™ to synchronize your MATLAB files
between your computers and MATLAB Online.




MATLAB Online

e Obrazovka MATLABuU po prihlaseni pri online pripojeni
pas HOME

0" = IEI EE
4\ MATLAB D[ﬂiﬁe RZ018b * +
¢ - .-C 8 htips//matlabmathworks.com or ¥ 110
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e [ e {}_l Download Eind|Eiles | Inmpor Clear Favoriies  Show Clear Layout Preferences Add-On  Help
Snnpt _ive Script * Data Workzpace * Hisfory Zommands* o - - Leam MATLAB
FILE . VARIAELE GEOE ; EMVIRIMMENT RESOURCES a |
| F & 1 s MATLAB Drive » ~| o
¥ CURRENT FOLOER D | New to MATLAB? See resources for Getting Started. X
Hame -

[ Published (my site

¥ WORKSPACE
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MATLAB Online

e Obrazovka MATLABuU pri online pripojeni
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MATLAB Online
e Obrazovka MATLABu pri online pripojeni:
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3. Pracovna plocha MATLABuU (v. 2018)

e Po odstartovani MATLABU je rozdelenie plochy nasledovné:

By SN L+ L T R & _,,, rv::“::: ) -4 J, ;:wu::m e P — d, . \?J :i:::::.,
hew law Wew Open |- Compare WTport  Save ‘J Favertes o et Layost - SatPatn Add-Ore Nep o
Scrpt eSSt w - Den  Workapace | Clear Workapace - 4 Clear Conmanda v - - ¥ e Lram MATLAE
FLE AABLE 0OCE ENV RONVENT REIOLRCES =
o gl » H » Documents » MATLAB » v 0
Current Folde : kst 3
Namw New to MATLAD? See rascurces for Gatting Stated, XN [inzeme Value
£ -
Current Folder Command Window Workspace
pristup zadavanie prikazov pouzité
k siuborom >> .. prompt premennych
Details A < >

Ready

e Konfiguraciu a format okien mozno menit:
- presuvat, otvarat a zatvarat a pod.

e Vzhlad okien MATLABuU zavisi od verzie MATLABu (2007 ... 2019)
(mozno zistit inStrukciou version)




Pracovna plocha MATLABuU

e Command Window
- prikazové okno pre zadavanie prikazov v jazyku MATLAB.

 Workspace
— zobrazuje obsah pamate; je mozné jednotlivé premenné
editovat.

e Command History
— zobrazi, vSetky skor zadané prikazy a povely z hlavného okna;

e Current Directory
- prehlad suborov v aktualnom adresari

 Help / MATLAB Help

- v hlavnej ponuke - zobrazi napovedu.




Pracovna plocha MATLABuU, v. 2007
1ol x|

Eile Edit Wiew ‘Web ‘Window Help
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Pracovna plocha MATLABuU, online
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4. ReZimy prace programu MATLAB

1) Dialégovy, prikazovy rezim
2) Programovy rezim
3) Graficky rezim

4) Praca online




Rezimy prace programu MATLAB

1) Dialégovy rezim

Je pristupny v okne Command Window
Prikazy sa vykonavaju ihned po stlaceni ENTERu

Prirad'ovaci prikaz sa prevadza pomocou znaku rovnosti: =
Existuje premenna ans, ktora je k vzdy dispozicii a uklada
sa do nej vysledok vypoctu, ak nie je pomenovany inak

V tomto rezime je mozné MATLAB pouzivat viac mene;

ako inteligentnu kalkulacku.

Argumenty funkcii sa davaji vzdy do okrihlych zatvoriek: ()

Pouzité premenné sa uchovavaju v pamati, je ich mozné
vypisat pomocou prikazu who, s ich velkostami potom
prikazom whos

Premenné je mozné mazat prikazom clear
nazov_premennej, vsetky potom prikazom clear all, prip.
iba clear




Rezimy prace programu MATLAB

2) Programovy rezim
- Do programového rezimu je mozné dostat sa nasledovne:

a) ikona alebo prikaz (>> edit) v menu Command Window
pre otvorenie nového suboru

b) otvorenim uz existujuceho m-suboru v MATLABe
(>> edit meno_suboru)

— Subor pred spustenim treba ulozit na disk (pritom ho pomenovat)

— Subor sa spusti v okne Command Window
zapisanim nazvu suboru

- Je vhodné nastavit si cestu do svojho adresara na prislusny disk

- Pracuje so zvlastnym editorom - debuggerom




Rezimy prace programu MATLAB

3) Graficky rezim

- slGZi na vizualizaciu vysledkov

- pouziva sa samostatné grafické okno figure

- prikazom figure (/lubovolné_cislo) sa otvara nové grafické
okno, do ktorého sa bude:
o kreslit graf a
e smerovat vSetky inStrukcie pre popis grafu (osi, nadpis,

popisky. ...)

- prikazom close sa zavrie posledné aktivne grafické okno.
Na zacCiatku programu je vhodné pouzivat prikaz close all

- podrobnejSie informacie hladajte napr. pomocou prikazu
help plot




Command Window

Editacia prikazov

- pouzivané klavesy

klaves vyznam
ENTER odosle riadok ku spracovaniu
ESC zmaze cely riadok

A aVv listovanie po zadanych prikazoch




Command Window

Zobrazovanie vysledku - format Gisiel

prikaz

priklad (pi = Ludolfovo €islo)

>> format short

3.1416

>> format short e

3.1416e+000

>> format long

3.14159265358979

>> format long e

3.141592653589793e+000

>> format rat 355/113
>> format hex 400921fb54442d18
>> format bank 3.14

>> format compact

zuzenie riadkovania vo vysledku

>> format

navrat k povodnému formatu




6. Premenné

* Premenna je objekt. Ma svoj nazov, typ a hodnotu

- nazov
e moze obsahovat az 31 znakov

e moze obsahovat - pismena anglickej abecedy (a-z, A-Z),
cislice (0-9) a podciarkovnik (_).

* nesmie zacinat ¢islom, nesmie obsahovat prazdnu medzeru

e pozor na velké a malé pismena!
- MATLAB je case-sensitive

* nesmie byt rovhaké meno suboru v MATLABe a v Simulinku

- typy a hodnota

e kazda premenna je matica, takze MATLAB nerozliSuje typy
premennych

e z hladiska rozmeru matic rozliSujeme premenné:

matice (m x n), vektory (1 x n, n x1) a skalary (1x1)




Premenné

e vytvorenie skalarnej premennej
>> nazov premennej = vyraz
- desatinné Cisla (.78; 8.14), zlomky (329/23)
- vedecky format (11.8e-23)
- imaginarne Cislo - preddefinované premenné i a |
- komplexné Gislo: 23+4

 vytvorenie matice alebo vektora
- zadava sa do hranatych zatvoriek [ ]
— stfpce sa oddeluju Ciarkami, alebo medzerou; [1 2 3] [1, 2, 3]

- riadky sa oddeluju bodkociarkou
>>a=[1,2,3]; A=][1, 2; 34]




Premenné

e zobrazenie hodnoty
>> nazov premennej

e praca s adresarom

pwd - vypiSe nazov aktualneho adresara
(present working directory)

dir - vypiSe obsah aktualneho adresara

mkdir - vytvorenie adresara (,make*)

rmdir - odstranenie adresara (,remove*)

what - zoznam Specifickych suborov MATLABuU v adresari
cd - zmena aktualneho adresara

help general - zoznam vSeobecnych prikazov MATLABuU




Premenné

e UloZenie premennej do nastaveného adresara
>>save meno_suboru nhazov premennej
>>save meno_suboru nazov premennejl nazov premennej2

>>save meno_suboru - do suboru pod danym menom
sa ulozia vsSetky premenné z Workspace
(meno_suboru.mat)

* Nahratie premennej z adresara do pocéitaca
>> load meno_suboru

>> load meno_suboru nazov premennej




Premenné

 Zmazanie premennej
>> clear nazov premennej
>> clear nazov prem1 nazov prem?2 nazov prem3
>> clear - zmaze vSetky premenné vo Workspace

« Specialne premenné
- ans;
- NaN, nan; Inf, inf;
- 1, J; pi; eps, realmin, realmax
— version, computer

e Zakladné operatory : +,- ,*, /,~,(),I[1,{}




Premenné

e oddelenie prikazov v jednom riadku ,
>>a=95,b=7,c=atb
e pokracovanie v nhasledovnhom riadku ...
>>A =[1,2,3,4,5:..
34/7 .6 8.7 5.435]
 potlaéenie vypisu vysledku ;
>>3a =b5.67/44e-43;

e komentar %

>> x =[8.56, pi]; % vytvori vektor x s hodnotami 8.56 a 3.1416,
bez vypisu

* nasilné ukoncenie vypoctu Ctrl + C




Help + ...

 help, helpwin, info « vycCistenie pracovného okna: >> clc
e version, compute » vyCistenie grafického okna: >> clf
* ukoncenie MATLABuU: >> quit

e Online help:
https://www.mathworks.com/help/matlab/index.html

- C Q https://www.mathworks.com/help/matlab/| | Q, Hiadat

‘MﬂthWﬂI’kS"" Products Solutions Academia Support Community Events

Dgcumentﬂﬁﬂn All Examples Functions Search R2018b Documentation Documentation -

Zadat hlfadany vyraz
(prikaz, funkciu a pod.)




(. Help + ...

 Offline dokumentaciu s blizSim vysvetlenim si stiahnut z tej istej

stranky: https://nl.mathworks.com/help/mat

ab/index.html

& c a |https://www.mathworks.com/help/matlab/index.html|

Data Import and Analysis
Programming Scripts and Functions
App Building

Advanced Software Development
Desktop Environment

Supported Hardware
Simulink

J

4\ MathWorks-
Documentation
— CONTENTS clese MATLAB
. The Language of Technical Comp
MATLAB Release Notes
Getting Started with MATLAB | -...... -
Language Fundamentals 3| Getting Started
Mathematics Learn the basics of MATLAB
Graphics




8. Studijné materialy

Stranka KEM: http://kem.fei.tuke.sk/
| kem.fei.tuke.sk/sk/ |

2 KATEDRA ELEKTROTECHNIKY A MECHATRONIKY

FEI TU v KoSICIACH

KEM

Informacie o Stadiu’ O katedre Zamestnanci PI"EdI’TIEtY Laboratoria Pre Studentov  Archivoznamov Ponuky z praxe

Modelovanie elektromechanickych systemov
Pocitacove aplikacie PA2019
PouzZivatelske rozhrania

Priemyselna elektronika

Projektovanie elektrotechnickych zariadeni
Regulované pohony

Riideme montaznych liniek prog. automatmi



http://kem.fei.tuke.sk/sk
http://kem.fei.tuke.sk/sk
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www.mathworks.com - onllne kurzy, priklady, Simulink
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Learn the Basics

Get started with interactive lessons and exercises to help you leam MATLAB and /7% =
Simulink. s

MATLAB Tutorials

S MATLAB Code fnples
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5 and image progessmg with code exampl&s
b

Learn more

Simulink Examples

Navigate modeling and simulating various
dynamié-systems guided by scripts and model

*

files.
|

» | Learn more

MATLAB Courseware

Download curriculum materials to help develop and enhance your curriculum.

$ Download Courseware

v




Support

Online informacie

Learn with MATLAB and Simulink Tutorials

Get an interactive, hands-on introduction to using MATLAB® with online,

self-paced courses.

* In-product exercises
» Short video demonstrations
+ |nstant feedback

Browse all courses

l Learn MATLAB Basics I

computational finance.
Read Documentation Basics

Array Indexing: Access data in an array.
» See more documentation topics
Watch Introductory Videos

Desktop Basics: Enter commands and view results.

Getting Started with

MATLAB Easy
»| See more related videos I

Image Processing Made

MATLAB is the high-level language and interactive environment used by millions of
engineers and scientists worldwide. It lets you visualize ideas across disciplines
including signal and image processing, communications, control systems, and

Matrices and Arrays: Create variables that contain multiple values.

.....

Using Basic Plotting
Functions

MATLAB Onramp

FREE - Quickly leam the essentials of

MATLAB.
Launch

Simulink Onramp

Simulink
Details

l Learn Simulink Basics I

FREE - Quickly leam the essentials of

Simulink® is a block diagram environment for multi-domain simulation and Model-
Based Design. It supports simulation, automatic code generation, and continuous
test and verification of embedded systems. Simulate dynamic systems leveraging
graphical editors, customizable block libraries, and solvers for modeling.

Read Documentation Basics

Create a Simple Model: Build and simulate a model.

Navigate model: Navigate the hierarchy and connections.

Model-Based Design with Simulink: Use Simulink for Model-Based Design

» See more documentation topics
Wiatch Introductory Videos

B3 }_
z|

Getting Started with
Simulink

& .;‘ Jty ﬁ
k Simscape

Physical Modeling with
Simscape

» |See more related videos
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Modeling a Hydraulic
Actuation System
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MATLAB Courseware
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student learning.

“igw more than 2000 books based on MATLAB and Simulink. Create your cwn
MATLAE programming assignments using MATLAE Grader.

Teaching Science with MATLAB

Introduction to Programming

Get teachi eSO
Introduction to MATLAB Programming = TEEs

Frofessor Kathleen Ossman
Frofessor Gregory Bucks
University of Cincinnati

Intreduction to MATLAB
Featured Book

L et - FProfessor William J. Palm, il
Introduction to MATLAE zyBook with Integrated MATLAB o University of Rhode Island

Homework System

Rajesvan Amirtharajah
Andre Knoesen
University of California




Kurzy o MATLABe
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My Self-Paced Courses
Getting Started

m MATLAB Onram P 2 View/Share Certificate
Get started quickly with the basics of MATLAB. £ Settings
[ | 3% Unlimited access
] Simulink Onram wiew/Share Certificate
| Details P *1 |
Get started quickly with the basics of Simulink. £ Settings
Deep Learning Onram view/Share Certificate
> Learing Orvorr ;

Get started quickly using deep learmning methods to perform image recognition. £ Settings

Core MATLAB

MATLAB Fundamentals Q view/Share Certificate
Learn core MATLAB functionality for data analysis, modeling, and programming_‘u' Seftings and Quick Reference
MATLAB for Data Processing and Visualization Q ViewSnhare Certificate
Create custom visualizations and automate your data analysis tasks. £ Settings
MATLAB Programming Techniques View/Share Certificate
Improve the robustness, flexibility, and efficiency of yvour MATLAB code. Seftings
MATLAB for Financial Applications ] Vviewsshare certificate
Launch
Learn MATLAB for financial data analysis and modeling. £} Settings
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12.3.2019, online
cOoMsoL Building COMSOL®& Simulation Applications in 18 Minutes
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Vyhladavanie na internete:

Google ( matLa )

All Images  Videos Maps MNews

£ YouTube™ | MATLAB Em | Q
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MATLAB and Simulink Training

Training Overview  Find a Course »  Get Certified = Training At Your Facility = More «
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https://www.youtube.com/results?search_query=MATLAB
https://www.youtube.com/results?search_query=MATLAB
https://www.google.com/search?q=MATLAB&oq=MATLAB&aqs=chrome..69i57j69i59j69i60l2j69i61j69i65.4077j0j8&sourceid=chrome&ie=UTF-8
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Linky, odporiéana literatura

Tutorialy

www.duke.edu/~hpgavin/matlab.html
math.uc.edu/~kingjt/matlab_Ink.htmi
www.math.siu.edu/matlab/tutorials.html
www.mathworks.com/access/helpdesk/help/techdoc/matlab.shtmi
amath.colorado.edu/computing/MATLAB/tutorials.htmi
www.mines.utah.edu/gg_computer_seminar/matlab/matlab.html

getlink.pro/youtube/material-design-ppt-matlab-power-point-
presentation

Octave

octave.sourceforge.net/

e sourceforge.net/projects/octave/

www.octave.org/




