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Student se naudi efektivné vyuzivat jak zakladni, tak nékteré
pokrocilé funkce Matlabu, v€. zakladl navrhu grafického rozhrani.
DUraz bude kladen na analyticky rozbor problému a jeho
naslednou implementaci, orientaci v rozsahlé dokumentaci,
odladéni vlastnich funkci atp. Ziskané znalosti Ize uplatnit v
Sirokém spektru predmétd vyu€ovanych na FEL (pfi zpracovavani
laboratornich uloh, semestralnich i zavére¢nych projektu a praci,
ale nakonec i v samotné praxi).

Nejsou vyzadovany zadné predchozi zkuSenosti s prostifedim

Matlab.
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e Matlab
e precizni zvladnuti zakladu prace v prostredi Matlab
e orientace v Matlabu, dokumentaci,
e prace v Matlabu blizka urovni ,Certified Matlab Associate Exam®.

e Konstruktivneg, racionalné myslet, schopnost analyzovat a resit
zadany problém

e inzenyr si musi se zadanim umet poradit, tuto schopnost Ize
kultivovat; Matlab je idealnim prostredkem (abstrakce problému,
jeho atomizace, postupné reSeni, vytvareni modelu, testovani).

e Nechceme:
e suplovat programovani (ve smyslu algoritmizace).
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Doporuceni pro studenty 2. semestru 0000
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e predmét neni pevné navazan na zadny semestr, avsak:

e studenti 1. semestru Matlab pIlné neoceni; primarni se jevi matematika,
fyzika a dalSi uvodni kurzy,

e studenti vySSich ro€niku jiz Matlab naopak aktivné potfebuiji.

Pfedmét neni vybérovy, ale pudorys pfedmétu takovy bude:

e VeétSi objem prakticky procvicene latky,

e vySSi naroky na absolvovani predmétu (projekt, test, zapojeni v
hodinach — udéleni K2).

___[Bc.11Bc.2|Bc.3  Mgrl]Mgr2l 5
KME 13 4 9 - 1 27

Soucasny stav

predbézneho KyR 2 5 4 i 1 9
ZépiSU 1.S2013/2014: EEM - 16 11 - 2 29
e celkem 74 studentu STM i 1 _ _ i 1
(o 4 : - 1 3 8
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e Matlab:
e vice nez 1 milion aktivnich uzivatelu (k r. 2004!) po celém svéte,
e Siroce uzivany v prumyslu, védé a na univerzitach,

e pfipadné rozsifeni kurzu eliminuje nekoneCné ,zacCinani® s
Matlabem v mnoha kurzech — uspora Casu,

e jeho znalost je uziteCna pro absolvovani FEL (protokoly, projekty,
zavérecné prace, de facto prerekvizita mnoha predmétu),

e skripty / funkce, mnoho tematickych toolboxu, symbolické jadro, ...

e jde jen o nastroj, ktery umoznuje konkrétne uchopit a ovérit mnoho
teoretickych poznatku (jiz i v 2. sem. — viz analyza, algebra,
obvody, informatika, ...), syntax je intuitivni.
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typ:
e obecné volitelny (V/F), vedené pocitaCové laboratore (v¢. partii
vykladu)

zakonceni:
e KZ (max. 2 absence) + zpracovani projektu + zaveérecCny test

rozsah:
e O (P)+ 3 (CV)+ 4 (prace na projektech doma), tj. 4 kredity

prerekvizity:
e zadné

v prvni (pilotni) fazi v Cestiné, dale i volitelné i anglicka vyuka

24.11.2013 17:27 Novy pfedmét AOB17MTB (Matlab) - Anotace

Katedra elektromagnetického pole, CVUT- FEL




000
= \"& 4 A4 A4 . . . .
Kdo, kde a jak ho uci ve svete? ®0000
0000
Takika v8echny "numerické" kurzy na technickych univerzitach vyuzivaji Matlab. Reer$e z vybranych univerzit: : 888 O
MIT (QS-1/ Shanghai-4 / Times-5 / Leiden--): 00
Introduction to Matlab (6 Lectures, OpenCourseWare), http://ocw.mit.edu/resources/res-18-002-introduction-to-matlab-spring-2008/indeX. O
Introduction to Matlab (5 topics, MIT C.No. 6.094), http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-094-infroductioh-to-

matlab-january-iap-2010/index.htm
Matlab je pfedpokladem jiz pro zakladni kurzy (Linear Algebra 18.06, Advanced PDE 18.306: "I strongly urge you to become proficient in MATLAB.")

Standford (QS-7 / Shanghai-2 / Times-4 / Leiden--):

Introduction to Matlab (4-weeks course, CME 192), http://explorecourses.stanford.edu/search?view=catalog&filter-coursestatus-
Active=on&page=0&q=CME192

Statistics and data analysis in Matlab (Psych216A), http://white.stanford.edu/~knk/Psych216A/

primery (kupf. http://www.stanford.edu/~wfsharpe/mia/mat/mia_mat3.htm), napf. konvexni optimalizace (Boyd & Vandenberghe) v Matlabu (cvx)

Caltech (QS-10/ Shanghai-6 / Times-1/ Leiden--):
Introduction to Matlab and Mathematica (ACM 11), http://www.cds.caltech.edu/~mtao/ACM11/index.htm,
obecné: https://csman.cs.caltech.edu/course/?all=1

ETH (QS-12 / Shanghai-20 / Times-14 / Leiden--):

Introductory Programming in Matlab (252-0840-01L), Engineering Tool II: Introduction to Matlab (151-0021-00L, short course, 16 hours), Matlab for
biologists (short course, 5 lectures)

EPFL (QS-19/ Shanghai-101-150 / Times-37 / Leiden--):

Introduction to Matlab and Octave (a dalsi), http://enacit1.epfl.ch/cours_matlab/

NUS Singapore (QS-24 / Shanghai-101-150 / Times-26 / Leiden--):
Introduction to Programming with Matlab (IT1005), MATLAB Programming for Mathematics (IT2001)

University of Glasgow (QS-51 / Shanghai-151-200 / Times-117 / Leiden--):
Numerical Analysis & Matlab (UESTC2007), http://www.gla.ac.uk/coursecatalogue/course/?code=UESTC2007
Introduction to Matlab Programming (PSYCH5016), http://www.gla.ac.uk/coursecatalogue/course/?code=PSYCH5016

Technische Universitat Miinchen (QS-53 / Shanghai-50 / Times-87 / Leiden--):
Simulation mit SIMULINK/MATLAB, http://www.eal.ei.tum.de/en/courses/courses-folder/smsm/

Lund University (QS-67 / Shanghai-101-150 / Times-123 / Leiden--):
Introduction to MATLAB for Scientists (Introduction course - Bachelor level), http://www.lunduniversity.lu.se/0.0.i.s?id=24725&lukas_id=MNXA14
v dalSich kurzech Matlab/Python jako automaticka znalost

University of Zurich (QS-78 / Shanghai-60 / Times-121 / Leiden--):
GEO 803: Solving Geospatial Problems using Matlab, Introduction to Matlab with Applications in Finance (S) - HS12
a dal8i (napft. i kratké kurzy: Scientific Computing with MATLAB (Beginner Level), Programming with MATLAB (Advanced Level))
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Zdroje

Literatura (povinna):

1. Podklady ze cviceni,
2. Matlab dokumentace (== doc),

2. libovolny ..Matlab primer” pokryvajici sylabus pfedmétu,

[0] Zaplatilek, Dofar: Matlab pro zadatedniky (1. dil), BEN, 2005, Praha.

Literatura (doporucena):

[1] Attaway, 5. A Practical Introduction to Programming and Problem Solving, 3rd ed., Butterworth-Heinemann, 2013,
[2] Hahn, B., Valentine, D.: Essential Matiab for Engineers and Scientists, 5th ed., Academic Press, 2013,

[3] Kiusalaas, 1.: Numerical Methods in Engineering with Matlab, Cambridge University Press, 2005,

[4] Mathews, 1. H., Fink, K. D.: Numerical Methods Using Matiab. Prentice Hall, 1999,

piip. dalsi zdroje (materidly AV CR - bude uvedena na cviteni, ad.), kamunitni weby: http://www.mathwaorks.com/ &, ad.

Zajimavosti:
http:/fwww.mathworks.com/matlabcentral/fileexchange/3 1449-stellaria-tech-demo-the-bast-matlab-shooting-game-
ever

http://blogs.mathworks.com/loren/
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Teoreticka ¢ast seminare

Prakticka ¢ast seminare

1 | Motivacni priklady, popis a nastaveni prostfedi, ovliadani Matlab jako kalkulacka, dokumentace1 (help, demos, examples)

2 | Vyrazy a pfikazy, indexace, elementarni matematické funkce 0, [, :, ,teCkoveé“ operace, feSeni jednoduchych pfikladl (skripty
#1), skalarni x vektorové x maticové operace a funkce

3 | Relacni a logickeé operatory, logické indexovani, ladéni programu | Skripty #2, zkratky, cell rezim, zpracovani skriptu Matlabem

4 | Uzivatelem definované funkce, rekurze, programovaci Uzus Pracovni prostory, hlavni / vedlejSi / zanofené funkce

(proménné, funkce, komentare)

5 | Vizualizace v Matlabu (Uvod) Vykresleni a upravy grafll, (figures, legend, axes, ...)

6 | Cykly (vektorizace, dalSi metody eliminace), cell, struct Zabudované funkce #1, Casové funkce

7 | Alokace proménnych, typy proménnych, vétveni programu, m-lint | Zabudované funkce #2, déleni nulou (Inf, NaN, ...)

8 | Textové retézce, import / export v Matlabu, akcelerace kodu Excel, ASCII, binary, mat, (bmp), eval, evalin, ...

9 | Path, profilace kédu, tvorba rozsahlejSich aplikaci — zasady Komplexni pfiklady (z hlediska funkcionality), orientace v kodu

10 | Vizualizace v Matlabu (OOP/handle pfistup, fizeni grafiky) Slozité grafy (rizné typy objektu), fizeni vzhledu, animace

11 | GUI v Matlabu (jednoduché grafické rozhrani) Handle @, hierarchie GUI objekt(, uicontrols, callback funkce

12 | Symbolicka matematika (jadro MuPAD) VySetfeni limit, extrémda, derivaci, integrace, nulové body funkce
atp., ezplot, ezsurf, solve, srovnani s numerickymi pfistupy

13 Test, dokon€ovani / kontrola projektd, diskuze nad problémy, zapocet

14 Rezerva (volny tyden)
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MathWorks Certified MATLAB Associate Exam 0000
Chapter Description

1 | Working with the MATLAB User Interface Reading data from file, Saving and loading variables, Plotting data, Customizing plots, Calculating
statistics and best-fit line, Exporting graphics for use in other applications

2 Variables and Expressions Entering commands, Creating variables, Getting help, Accessing and modifying values in variables,
Creating character variables

3 Analysis and Visualization with Vectors Calculations with vectors, Plotting vectors, Basic plot options, Annotating plots

4 | Analysis and Visualization with Matrices Size and dimensionality, Calculations with matrices, Statistics with matrix data, Plotting multiple
columns, Reshaping and linear indexing

5 Automating Commands with Scripts A modeling example, The Command History, Creating script files, Running scripts, Cells

6 Working with Data Files Importing data, Mixed data types, Cell arrays, Numbers, strings, and dates, Exporting data

7 Multiple Vector Plots Graphics structure, Multiple figures, axes, and plots, Plotting equations, Using color, Customizing
plots

8 Logic and Flow Control This chapter highlights the use of logical operations, variables, and indexing techniques to create

flexible code that can make decisions and adapt to different situations. Other programming
constructs are considered as well, for repeating sections of code and for allowing interaction with

the user.

9 Matrix and Image Visualization Indexed images and colormaps, Surface plots, Contour plots, True color images

10 | Data Analysis Correlation, Fitting and interpolation, Smoothing, Regression models, Solving linear systems of
equations, Spectral analysis and FFTs

11 | Writing Functions Creating functions, Calling functions, Workspaces, Subfunctions, Path and precedence

12 | Troubleshooting Code and Improving Debugging with the MATLAB Editor, Using breakpoints, Measuring code performance

Performance
13 | Data Types MATLAB data types, Integers, Cells, Structures, Function handles
14 | File I/O Opening and closing files, Reading and writing text files
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MTB vs. MAA (Matlab)

- MATLAB

o [ =etting Started
&g User Guide
E}ﬁr Functions

: E--DesHop Tools and Development Environment
Startup and Shutdown

[=1-Data Analysis

H-Basic Operations
H-Descripkive Stakiskics
H-Filtering and Convolution

+-Fourier Transforms

f1-Dietivatives and Integrals 9 .
7-Time Series Objects

Carmmand Window and History
Help For Using MATLAE

[E1-4aUI Development

[#-Predefined Dialog Boxes
[-User Interface Deplovrment
[-User Interface Developrent
[#-User Interface Objects
[#-Objects from Callbacks
[-GUT Ltilities
[#}-Program Execution

Workspace, Search Path, and File Cperations
Programming Tools
Srestem

E
E
E
[+ Interpolation and Fegression
E
£
E
=

t-Time Series Collections

[=-Programming and Data Tvpes

[+-Data Types
EI--D:ata Import and Export [+-Draka Type Corrrersion
File Mame Construction - Strings
File Opening, Loading, and Saving F-Bit-Wise Operations
Temary Mapping BH-Logical Operations
Lovi-Level File I/ [}-Relational Operations -1 0
Text Files [-Set Operations )
#ML Documents F-Date and Time Operations
Spreadshests 8 E-Programming in MATLAE
Scientific Data ) [=-Object-Criented Pragramming
Audio and Video [#-Classes and Objects
: Images [#-Handle Classes
[#-Internet Exchange [-Events and Listeners
£

EI--MfathematiCS t-Meta-Classes
H-Arrays and Matrices [=-araphics

Linear Algebra [-Basic Plaks and Graphs
Elementary Math [#-Platting Tools
Palynomials [#-Annotating Plots 8
Interpolation and Computational Geometry [}-Specialized Plotting
Cartesian Coordinate Svstem Conversion B1-Bit-Mapped Images
Monlinear Murmerical Methods [-Printing

Specialized Math F-Handle Graphics

Sparse Makrices

[=]-3-D Wisualization
[#-Math Constants ;

F#-Surface and Mesh Plots
71-Wiew Control

-Lighting

~Transparency
Fe-Wolurne Yisualization

[El-External Interfaces

[#-Shared Libraries
[-Java

[+ NET
[
[
[

H-Weh Services
t-Serial Port Devices

H-Component Object Model and Activey

24.11.2013 17:06
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Realita: zapisy LS2013/2014

e prfedmét nabizen jako F v predbéznych zapisech
e propagace:

web pfedmétu: http://elmag.org/cs/Matlab
facebook: https://www.facebook.com/elmag.org

.)» Katedra et-empmag netickeho pole
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Fakuita el
elmag. org

web katedry: http://elmag.org/
fakultni aktuality
plakatky na MA1, poster e

Historie katedry

Zaméstnanci

‘\MATLAB

Mistnosti

Véda a vizkum (A0B17MTB)

Vyzkumné tymy

Nabidka spoluprace

Info | Aktuality | Harmonogram | Podminky | Projekty | Piiklady | Literatura

Resené projekty

Studium a vyuka

Predmét studenty seznami s prostredim Matfab a naudi je fesit jednoduché problémy, kterym budou Celit béhem studia i ndsledné

Bakaldfske,
magisterské
AOB17MTB Anotace:

A1B17EMP

praxe, Studenti budou seznameni se vsemi zdkladnimi partiemi Matlabu, které vytycuje napr. Certified Matlab Associate Exam.

Student se nauti efektivné vyuZivat jak zakladni, tak pokrotilé funkee Matlabu, vi. z&Klad{ navrhu grafického rozhrani. Diraz

bude kladen na analyticky rozbor problému a jeho naslednou implementaci, orientaci v rozsahlé dokumentaci, odladéni

’ ’ o
. " A2B17EPV
. S— vastnich funkei a samestatnou praci v Matlabu (kterou student prokaze fesenim semestrainine projektu). Ziskané znalosti lze

uplatnit v Sirokém spektru predmétd vyutovanych na FEL (pfi zpracovvani laboratornich Gloh, semestrélnich i zévéragnych

AOMIZNIA projektd a praci), ale i v samotné praxi.
AD1B17EMP /
AD2B17EPY 111 NEjsou vyZadovany Zadné pFedchozi zkugenosti s prostéedim Matlab 111
Z3avéretné prace Forma:
Daoktorské L . e N I N .
Volitelny pfadmét (typ F/V), vedené poditatové laboratofe (pouze 3 hodiny cvigeni, bez prednisek)
Kurzy
Podpora Odkaz na "Popis pfedmétu” na webu FEL®,
Hledat Rozsah:
Kontakty

0+3 (pFedndsky + cviteni)/tydné

Uzivatelské menu 4 kredity, KZ (klasifikovany zapocet)

User account

Kontakty:
M profil
Ukoly Garant pfedmétu: | Doc. Ing. Pavel Hazdra, PhD | T2: B2-536
Qdhldsit Vyuujici: Ing. Miloslav Capek T2: B2-627 lav.capek@fel.cvut.cz
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P o p ag ace MATLAB (A0B17MTB) 0000600

elmag.org/cs/Matlab 00000

Matlab #5852 o) °38°8
NOVY

C v,
PR YO
Pro¢ Matlab? REDJ%/}ETI%LN}-,

* Je jednim z nejuzivanéjsich inzenyrskych a védeckych prostiedi na svété,
je vyuzivan na vice nez 5000 univerzitach.

e Mé rozsahlou komunitu uZivateld, mnoho tematickych toolboxu.

e Znalost Matlabu vyuzijete béhem celého studia na FEL i v nasledné praxi
—> pfi pfipravé na hodiny, protokoli, semestralnich a zavére¢nych praci, ad.

Obsah

oer
145

e

T e

e Zéaklady ovladani prostfedi Matlab, vestavéné funkce, prace s dokumentaci, i

4\ MathWorks

i . L o ) Vyzafovaci diagram
® operatory, indexovani, skripty, funkce, cykly, vétveni programa, elektricky malé antény /

e datové struktury (struct, cell), handle funkce, ladéni programu,

1> £(X,Y,Z,col:
e vizualizace v Matlabu, tvorba GUI, symbolické vypocty. E Lt Solor aap)

1 Pokrocil 2D grafika

VOD DO PROSTREDiI MATLAB
Priklady REOS

elmag.org

o I
e ¢ D1 >> for i =

end

|>> P1 = [1; 1; 1]; % pozateéni bod [

>> Ry = sqrt(2)/2*[1 0 1; 0 sqrt(2) 0;-1 0 1];

‘ % rotaéni matice v roviné x-z o 45° \ Rotace objektu pomoci

>> Rx = [100; 0 .8165 .5774; 0 -.5774 .8165]; linedrniho zobrazeni
$ rotaéni matice v roviné y-z o 45°

>> P2 = Rx*Ry*Pl % vysledny bod po rotaci

Vypocet analyticky Ie Sin(’)(h' =7
4\ MathWOrkS' nefesitelného integrélu 5

http://www.mathwork:

Kontakt: >> £ = @(x) exp(sqrt(sin(x)))
Miloslav Capek, Pavel Hazdra :sqgud(f,o /Pi)
miloslav.capek@fel.cvut.cz, hazdrap@fel.cvut.cz

6.90878

Katedra elektromagnetického pole % computed in 1.5ms

CVUT-FEL, B2-627, Technick4 2, 166 27, Praha

koéd predmétu: AOB17MTB (4 kredity, 0+3, volitelny) | web: elmag.org | FB: facebook.com/elmag.org

4\ MathWorks | A\)»

[\elmag.org
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e odvislé od poctu studentu
e ,vedena“ cviCeni + prace na projektech + konzultace

e literatura plné k dispozici

e samostatné projekty
e semestralni projekty s ohledem na zaméreni studenta

e ambiciéznim studentim nabidneme vzdy unikatni (a zajimavé)
téma projektu

e témata lze generovat z oblasti naseho vyzkumu a odbornosti

e pripadna spoluprace s Humusoftem (distributor a tutor Matlabu
Z praxe)
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e Doc. Pavel Hazdra, Ph.D. 5888
e spoluprace na projektu ATOM (anténni toolbox v Matlabu) O O

e vyuka pravidelné NMP, AEK, TMS, NKA (pfednasejici), MAA (garant za K13117),
VVE, EPV, TEP, EMP (cviCici), spoluautor skript [1]

e vyuka v ramci ESoA (European School of Antennas)
e anketa: (LS12/13:1.745, ZS12/13: 1.250, LS11/12: 1.692), studenti: 9 DP, 14 BP
e fesitel / spolufesitel grantd (FRVS, GACR, .../ COST ASSIST, COST VISTA, ..)

e Ing. Miloslav Capek
e 8letv Matlabu (BP/DP/PhD.) — vyvoj ATOMu (planovany TACR, bézi GACR)
e 4(+2)x 1. autor IF>1.0, vyzvana prednaska na Matlab (EuCAP2013)
e vyuka pravidelné jiz 5.rokem (EMP, EPV, MAA — zde i 2 pfednasky)
e anketa: (ZS12/13:1.042, ZS11/12: 1.067, ZS10/11: 1.095)
e studenti: 1 DP (op. A + cena CZE-IEEE-MTT/AP/EC/EMC chapteru), 1 DP (op. A)
e fesitel / spolufesitel (SGS, FRVS / GACR, COST ASSIST, COST VISTA, ...)
e dobrovolny kurz Matlabu (13/18)

e Vv pripadé vetsiho zajmu jsou Kk dispozici dalsi pedagog.
pracovnici

[1] Pankrac, V., Hazdra, P., Novotny, K.: Teorie elektromagnetického pole - P¥iklady. 1. vyd. Praha: CVUT, 2005. 180s. ISBN
80-01-03320-1
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