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ROZVRZENI UCIVA

- seznameni s SW
- rezimy prace - dialogovy, programovy, graficky

- operace a funkce - skalaru, vektoru a matic,
submatice

- objekty a grafika — 2 a 3D

- vytvareni funkci a M-file



ROZVRZENI UCIVA

- vetveni, rozhodovani a cykly - if, while, for,
- symbolicka matematika

- ¢teni a zapis do souboru

- ridici technika

- SIMULINK



a to nejdulezitéjsi

aZz nyni,
nikdy nezapomen
na
% "’P;gg?" e "% g"iih LS e ""%& o ‘*::';T" ""HE"' -
B ¥ } 8.\ R 7
| %-:s R v A "‘35 :E_. AN

to kdyZ uz nebudes védét kudy kam



SEZNAMENI SE
SE SW




L

Seznameni se se S)W‘

popis obrazovky
nastaveni velikosti pisma HNM/F/preferences/fonts

Vybér oken HNM/desktop

pfesouvani oken



prace na piikazové radce
clc

zakladni matematické operatory
+,-,% /,\, " a.-teckova konvence

specialni proménné a konstanty
ans, pi(), 1 nebo j, NaN -nan - 0/0, Inf - inf,

dalsi fidici znaky

% O

porovnani



Reziim prace - dialogovy

prace s promennymi
who, whos, exist promeénna, clear promeénnad,
clear global,clear global promeénna, clear all

prace se soubory
pwd, cd, cd kam, 1s nebo dir, what, type soubor,
open soubor,save soubor, delete soubor, | TAB]

komplexni ¢isla PF.&.1

abs(), angle(), conj(), real(), imag(), isreal()

goniometrické funkce  Pre2
sin(), sind(), ..., asin(), ...



Rezim prace - dialogovy

vektory  Pres
fadkové a sloupcové

matice  pic4 P£.&.5 P£.&.6
ones(a), ones(a,b,...), zeros(), eye(a), eye(a, b, ...),

operace s maticemi P£.E.7
A/B/ A\B/ +/ 7 */ ’ a
maticové funkce PY.¢.8

det(A), inv(A), length(A), size(A)

funkce pro tfidéni a prohledavani  Pie9
min(), max(), mean(), median(), std(),
[hodnota index|=sort()



k

Reziim prace - dialogovy

datové struktury P¥.£.10
Kruh.polomer=54; ... Kruh

prace s fetézci - pfevodni funkce Préll
abs(r), char(r), int2str(int), num2str(num),
str2num(r), str2double(r), ...

prace s fetézci - vyhledavaci funkce
strmatch(r), strfind(r),

prace s fetézci -vypis fetézcu
char(rl, 12, ...), strvcat(r1, r2, ...),
strcat(r1, r2, ...), sprintf(),

prace s fetézci — spousténi fetézcu
eval(r)
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Grafika— 2D

vykreslovani gratu
x=linspace(od, do, pocet kroku),
plot(x,y,”atributy™), hold on,
subplot(x,y,z), figure(w),

vykreslovani graft
x=linspace(od, do, pocet kroku),
plot(x,y,”atributy”), hold on,

popisovani grafu
title("text”), xlabel (“text’), ylabel (“text’), grid,
axis, legend, text(x,y, popis’),
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Grafika—= 2D

plot(x,y)
x = [0:.2:20];
y = sin(x) ;

plot(x,y); grid on




Grafika — 2D

x=linspace(0, 2*pi(),360);
y = sin(X) ;
plot(x,y); grid on




Grafika—= 2D

x=linspace(0, 2*pi(),360);
y = sin(x) ;

plot(x,y); hold on;
y=cos(x); plot(x,y);

grid on




Grafika = 2D

Uprava grafu

PROVEDEME PRIMO VE VLASTNIM
GRAFU,
TAK STUDENTE NYNI UZ NESPI
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Grafika = 2D

~

—

GONIOMETR
Prikazy :
>> x=0:pi/20:2*pi
>> y=sin(x);
>> plot(x,y, 'r')
>> hold on
>> orid on
>> 7=c0s(X )
>> plot(x,z , b’)

(E FUNKCE
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Grafika = 2D

17



Grafika = 2D ‘

¢ .';.‘ /

Zména argumentu: funkce

Prikazy :

>> x=0: pi/20:2* pi ;
>> y1=sin(x);

>> plot(x,y1,'r')

>> y2=sin(x .*2);

>> y3=sin(x .*0.5);
>> hold on

>> plot(x,y2,'b,)

Ve 4

sin(x), sin(2x), sin(1/2x)

>> plot(x,y3,'k')
>> plot(x,y3,'k')
>> grid on

>> xlabel ('x')
>> title ('Grafy 3 funkci')
>> legend('sin(x)', ...
'sin(2x)','sin(1/2x)')

18



Grafika = 2D

srafy 3 funkci

. . - - Sinix)

......... SRy in(2x)
: : : sin(1/2x)
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‘ Gralfika— 2D

GRAFY FUNKCI S
RUZNYMI MERITKY

Prikazy :

y1=[1:10];y2=[1:25-2; 2

x=[1:10];x1=[1:25];
plot (x,y1,x1,y2);grid

y1=[1:10];y2=[1:25]+2;

x=[1:10];x1=[1:25];
plotyy(x,y1,x1,y2);grid

k 20




Grafika — 2D

———————————————————————————————————————————————————————————————————————

plot (x,yl,xl
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lotyy(x,yl,xl ,y2
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Grafika— 2D
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Gralfika = 3D

plot3(x,y,z)

t = 0:p1/50:10*pi;
plot3(sin(t),cos(t),t)
axis square; grid on




Grafika = 3D

[X,Y] = meshgrid([-2:0.1:2]);
Z =X. *exp(- X.A2-Y.A2);
plot3(X,Y,Z)

erid on



Grafika = 3D

[X,Y] = meshgrid(-8:.5:8);

R =sqrt(X.*2 + Y."*2) + eps;
Z =sin(R)./R;

mesh(X,Y,Z)



Grafika = 3D

[%,y] = meshgrid([-2:.2:2]);
Z = x.*exp(-x."2-y."2);
surf(x,y,Z, gradient(Z) )
colorbar



k ¢emu je dobry colorbar ?

>> colorbar

Grafika — 3D

n Figure 1 (= ol
File Edit View Insert Tools Desktop Window Help
n_bllﬁlg‘:é [:3 :-Ex-:_:x-{fr?@@ﬂ"ﬂ;@
17 10
05¢ 5
0 ' ; 0
0 0.5 1
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Grafika = 3D

k ¢emu je dobry colorbar ?

(B Figure 1 ESRESE™ ) PTM
File Edit View Inset Tools Desktop Window Help /
Ddde | MREKODEAL-1B| 7
1, 10

D&}
Delete

a potom

Standard Colormaps

[] 1 X
0 U.'E _ 1 - Interactive Colarmap SHM V ber
Cpen Colormap Editor ;

Show Property Editor

Show M-Cod
ow ode |
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Graffika = 3D

k ¢emu je dobry colorbar ?

4\ Colormap Editor . e

- = | (=]

%

File Edit Tools Help

i @ (

Current color info

Index:
CData:

Interpolating colorspace: RGE ‘-':

R H:
S
B {'H

Colar data mine (0.0
Color data mazx (100

Immediate apply OK

|| Cancel || Apply || Help
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Grafika—= 3D

k ¢emu je dobry colorbar ?
2 - otevrit Edit

\ Colormap Editor
File Tools  Help
3 - vyberu Delete Ctrl+X

Edit Marker Color Ctrl+B

] \
Ml o« 1l

1 - oznacit ukazatel barvy

30



Grafika = 3D

k ¢emu je dobry colorbar ?

Select Marker Caolor | 28

4\ Colormap Editor e as —_— .DDDD...
File Edit Tools Help .....I:l..
HEEREEEEEN
E1 O C 0 E e CE

I OO0 NN
0 0 OJO00CEEEE
ﬂDDDD....
OO0 NEEN
| OO0 NE NN

|

More Colors... |

pridani barvy - kliknu mez; ok ||
barvy a vyberu barvu

Cancel |
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‘ Grafika — 3D

Ye by DU?

meshc surfc
meshz
surfl
surface

32



Gralfika = 3D

studente, jak fikal
jeden nejmenovany
clovek

trenuj, trénuj, tréenujy



Vetveni, rozhodovaini a cykly

while VYSLEDEK SI NAJDI
v HELPOVNIKU
for (ndpoveédé)

switche

Vzdyt syntaxi znas z jinych programovacich jazyku

34



Vytvaireni Wi-file

prikazové

funkdéni

35



‘ Viytvaireni Vi-file ‘

Rozdil mezi prikazovym a
funkcnim souborem?

Pfikazovy M-file - proménné jsou globalni

Funk¢ni M-file - proménné jsou lokalni

36



Vytvaieni -file

Vytvoreni prikazového
nebo funkcniho souboru.

Ctrl+M |1

Ctrl+0
Close Command Window Ctrl+W Class |
Figure
Import Data...
Variable
Save Workspace As... Ctrl+5
Model
Set Path... GLUI
Preferences... Deployment Project

37



Vytvaieni -file

pfikazové —, skript

i

Posloupnost ptikazu
Musime opravit hodnoty
Pracuje s promennymi
pracovniho prostredi

File —=>, New -——  Script

38



7 Editor - Di\sed\prezentace_pripravy\AAApripravy\ML\mtpr7.m ESREEE T
File Edit Tett Go Cell Tools Debug Desktop Window Help 3|2 x
NEH|saR90 (o9 - Aeaesi|(R-B0-BRE >0~
BB -0 |+ sl [ x |s%E| O
, -
1 Tnapetova matice =0
2 clc El_
o= Ub=input ('vlioZ hodnotu napéti U>S — ')
4— U=[0 0 0 0 U5]'; ¥k 2 ||
5 Tilmpedancnl matice Prl aZOVy .
6—  z=[21+24+37 |24 0 0 -27; ~
I*T —74 72474475478 —75 —78 0-: | =

| script 'ln 6  Col 13 |OVR
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Priklad skriptu

Nazev souboru: Parabola.m

% vykresleni paraboly

= -3:0.1:3;
y = x.M2;
plot(x,y)

piikazovy|

40



Vytvaieni Mi-file

Uzivatelské
funkce

funkdéni =

'

Algoritmus pro ruzné situace
Vlastni pracovni prostredi

Ma lokalni proménné

Vstupni a vystupni parametry

File —> New —5 function
_é ﬁ

41



Viytvaireni Wi-file

'~ Editor - Untitled®

File Edit Tet Go Cell Tools Debug Dﬁilrtup -;vinduw Help w2 x
- Ndd| R0 |22 - MAenf | R-BE-BRE BB | stk s -|| k0O ~
BB - |+ | 21 | x o0

1 E|function [ output args ] = Untitled( i1nput args ) ;D
| 2 ~“I$UNTITLED Summary of this function goes here -
| 3 -5 Detaliled explanation goes here |
|4
| 5 A\ /
6 Lena funkéni |

i

Untitled

Ln 1

Col 1

i —— .

e c—

= — ki,

e, I e, i

. —
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T Editor - DAsed\prezentace_pripravy\AAApripravy\ML\Ctverec.m E@u
File Edit Tet Go Cell Tools Debug Desktop Window Help _ 82 x
NEHE | $R9 L2 - Aasdf|R-E888%E BB |seck Base - fr [0
BB -0 [+ +1 [x |82 |@

1 -l function [ 0,8 ] = Ctverec( a,b ) :D
2 Spopls fce dle prawvidel

3 = S=a*b;

41— | p=2*(atb); -

5

6 — ~end

: J

Ctverec Ln 4 Col 1 OVR

k funkéni 43




\ Vytvaireni Vi-file

[, m]=Ctverec(10,5)
1=

30
m =

50
>>
al=4;a5=7;[0O,S]=Ctverec(al,a5)
O =

22
G =

28

« funkc¢éni |
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Priklad funkce

function f = faktorial(n)
if (n<0)
error('faktorial neni definovan');
end
f=1;
while n>1
f =f*n;
n =n-1;
end
end

« funkc¢éni |
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Priklad funkce

function f = faktorial(n)
if (n<0)
error('faktorial neni
definovan');

end
f=1;
while n>1
f=f*n;
n =n-1;
end
end

« funkc¢éni |
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Vytvaireni Vi-file

y funkéni Obdelnik Ln 7

r'_‘f.’ Editar - D:\sed\prezentace_pripravy\AAApripravy\ML\Obdelnik.m =@ =
File Edit Tet Go Cell Tools Debug Desktop Window Help SR
BEL IR R X T A L =
BB -0 |+ | 211 | x [« a®| 0

1 - functj = n
2 Tfce vypocita obsah a obvod obdéelniku
3 %

4 ] 0,5 ] = Obdelnik( a,b )

5 % _
o %a — delka jedne strany, .
7 b — delka druhe strany

g — S=a*b;

L= O=2%* (a+b) ; |
10 Struktura
11— “~end v

ol 2 |OWR .
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Vytvaireni W-file

Napises-li help Obdelnik, tak
dostanes tuto odpovéd \ iméno fee

fce vypocita obsah a obvod obdélniku
[ O,S ] = Obdelnik( a,b)

a - délka jedné strany,

b - délka druhé strany

Tedy vse co bylo napsano

- o v poznamce u fce.
funkcéni | )




Vytvaieni -file

DalSim dobrym pomocnikem je
pfikaz lookfor obsah, tak dostanes

tuto odpovéd -
cast textu nachdzejici se

klepni na jméno fce v komentafi fce

—
Obdelnik - fce vypocita obsah a obvod obdélniku

Tedy vse co bylo napsano

' o v poznamce u fce
 funkéni v prvnim radku. 49




‘ Vytvaieni Vi-file

DalSim dobrym pfikazem je prikaz

pause a input.

pause - ceka az se znovu lepne na kldvesnici

XYZ=input(‘text souvisejici s danou proménnou - XYZ’

k funkéni | 50




Symbolicka matematixa

Reseni rovnic
Syms X

y=solve('x"2-5*x+5')

y:

5/2-5"1/2)/2
57(1/2)/2 +5/2

51



Symibolicka imatematira \

pretty(y)

+- -+
1/2 |
5 5

>
2 2

|
/2 |
5 5 |

2 2|
+- —+

Pozor na znaménka ...

52



Symbolicka matematika

a nebo

y=solve('x"2-5*x=-5")

y:

5/2-57(1/2)/2
5A(1/2)/2 +5/2

Takto muzeme feSit i soustavu n-rovnic o n-neznadmych,
vcetné diferencidlnich.

53



Symibolicka imatematira \

Reseni limit
limit(sin(x)/x)

dllS =

54



Symbolicka matematixa ‘

Reseni limit
limit(1/x, x, 0, 'right')

ans =

Inf

55



Syimbolicka matematixa \

Reseni derivaci

prvni derivace  diff(sin(x"2))

e . dlsS —
treti derivace Py Ko OS(XAZ)
diff(sin(m
dNsS —

- 12*x*sin(x”2) -8*x*3*cos(x”2)

56



Symbolicka matematixa ‘

int(-2*x) ResSeni integralu

ans =
int(-2*x/ (1 + x"2)"2)
-x"2

dans =

obecny 1/(x*2 +1)

57



Symibolicka imatematira \

Reseni integrali
int(x*log(1 + x), 0, 1)

ans = vig s
urcity

1/4

58



Symbolicka matematika
Co s tim se vSechno da
resit?
Je to zavislé od toho, co
vSe potfebujes vyrtesit
a jestli si to najdes

v HHELPovniku




Cteni a zapis do soulboru

Proc to potfebujeme?

1) UloZeni dat

2) Pouziti ziskanych dat pro dalsi
zpracovani

3) Pouziti dat v jinych programech
- aplikacich

60



‘ Cteni a zapis do souboru

Vytvorime matici(e)

>> A=[245:652;121;140]

4 - fadky a 3 - sloupce ...

>> B=[121;14 0]

>> save(zapis]A B

a je zapsano

61



Cteni a zépis do souborul

a takto vypada okno
aktivniho adresare

Current Folder = O X | Workspace

@ & | | « prikigdy-RS » Matlab » = O &~

zapis.mat
E requirement%\ ve ,
) cv2fig pribyl novy soubor

62



Cteni a zapis do souboru

a nyni budeme cist,

ale nejprve vymazeme

matice A, B

e e

o T &g B | stack: | & polariaB) -
p
Mame = Value Min
{4:6 double> [y
HH e 0
LTM Gpen Selection Ctrl+D
Save As...
Copy Ctrl+C
Duplicate
Cielete

63



>> A

Cteni a zdpis do souboru

??? Undefined function or variable 'A’.

>> load zapis

>> A,B

we)
_ e ey
=N U1

N

- OP—\NWJ

e
=

a povymazu matic AaB?
naloudovani?

64



‘ Cteni a zapis do soulboru

a jesté to vyzkousime
s EXCELem

>> xlswrite('cvl.xls', A, 'List1')

soubor se vytvori v aktioni sloZce,

ale ve verzi 1997 - 2003

k 65




Cteni a zépis do souborul

a jesté to vyzkousime
s EXCELem

>> xlsread('cvl.xls','Listl','al:b3')

66



Cteni a zépis do souborul

a jesté existuji dalsi
zpusoby zapis,

—_— — — —



Ridici technika)

Zaklad je v diferencialnich rovnicich.
Z nich se vytvoii rovnice v LT a potom
se prepise na prenos.

To je zaklad pro pouziti v ML.

1
2+ 3s+ 552+ 53

F(s) =

F = tf(|Citatel],[jmenovatel])
F=tf(c,))

68



! Ridliici technika ‘

F=tf([1],]1 5 3 2])

NMPOZOR !!!
- hodnoty se

v &V

[Amplituda,Faze]=bode(...) p1s1
od nejvyssi
mocniny

bode(F,{w_min,w_max})

nichols(F,{w_min,w_max})

nyquist(F,{w_min,w_max})

69
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o (B 2

Window Help

O =D

Nyquist Diagram
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n Figures - Figure 1
File Edit View Inset Tools Debug Desktop
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Ridlici technika

| & N
nFigures-Figurel = = 2
File Edit View Inset Tools Debug Desktop Window Help A A x
Ddde AKODELA-E|0H 0D BmB 20

Nyquist Diagram
i !
L R S S o R R S
i !
L —— T
: !
.- I S S SN U8 SO S AR S I l
o ; |
3 i i
E u—-. -------------------------------------- ; --------------------------- -
5 : i
E : . . : i : :
- T . o
i !
I SR S NS N S S A S l
L e e SN
: i
0B | | | | | | |
F -1 0.8 -08 -0.4 -0.2 0 0.2 0.4 0.6
Real Axis

73



Ridici techika

——

Zname-li koreny citatele, jmenovatele
a zesileni,
tak muzeme pouzit tento prikaz

F=zpk([¢itatel],[jmenovatel],zesileni)

F=zpk(c,j, k)

74



Ridici techika

F=zpk([-.5],[0 -5 -2],3)

prenos ma tvar

rlocus(F)
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\ Ridici technika

prevod mezi zpk a tf

[c,j]=zp2tt(z,p,K)
[z,p, K]=tt2zp(c,))



Ridici technika

analyza v casove oblasti

impulse(F,<t>
P ( ) a eFek
step(F,<t>) miiZe byt
1 vice

nichols (F,<t>)

t - doba simulace nebo se zada vektor a ten
zajisti vypocty ve zvolenych hodnotach

77



Ridici technika

-'n Figures - Figure 1 == 2 ]
File Edit View Insert Tools Debug Desktop Window Help N | A X
NEEe | bRV OUDEL- 2/ 0B 8D Bma a0

«impul

Impulse Response
T

0.2

0.15

0.1
o
=)
=
g
0.05
0
0.05
Time (sec)
4 \ Y

78



Ridici techika

NEEAL| L ARODEL- B |0 | aD

n Figures - Figure 1 == % |
File Edit View Inset Tools Debug Desktop Window Help L | A X
HDOHE =[O

Step Response

0.7

Am plituce
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Ridici technika|

r'- Figure 1

—

e =ETT=T

File Edit WView Inset Tools

Desktop  Window  Help

NEEL b RVODEL- 2|08 e

Imaginary Axis

10+

-15

15

Root Locus
1

10

=20

1
-15

1
-10

10

«rlocus(F)

80



«rlocu

XN
‘J’ a

—

idici tec,

ika

r- Figure 1

= @] = |

File Edit View

Insert Toals

Desktop  Window  Help

NEES | hAAUDEL- Q0B 0D

15

L~ T
e - L - L
- -
876 .- 084 .- 05 03477016
- -
- -
- s ___-" - L= . 1] _
- - . - - L - L
-\.|1 " - L. kY _4i- 1
a " - Ll [ T [
- . - -
- - . - - e 4 1
-
- i - .- - 3 T i —
10 - - - = ‘:-: . L==""
n =i - = - [ B
P - - o
A - - e e . 1
4 < = . = o o L
_ugd_ 4 F - . - b LR,
- l’ v = - - .
- - . -
N Tt " l":-"«. _.-}h«. W L 1
5 B Jr LT : e . __.{H " . 1
_ W N . - . [ -
N 4 x . . - .-':.,, - BT
h 1 ‘.l'-\._\_ 4 e s - R
;\-E-EEE.I' 2 . R R
- - v P - LR
[ 1 - - N - " T ]
] 1 [l ! Pl P
4 1 Teead 1 - C I
E 1 1 ! T P -\"""":Hxl
=1 C ' 1 C TRt Ee- L B =L
N W - -
E“ |} 1T.|_I 1". 12.-.1 1']. T"'. B E.q_,_:g _____________________ |
1 T T ———
E ' 1 1 | 1 _-n.--""-.-.-':-:-‘
= ' 1 ! . R RN 1]
n | I ! == 7" 1 L-RT AT ST
m . I__.---J_" f LT h-".__-.__"';'r_tu
E 1 -= “ .- - oo
=T . L - A
= ‘;B’.ﬁﬂ..‘. "'\ . PR '\“.-" _,-:'-H,__. s
- R R
. . ; _eF . P A
. - . P . - o
—5_'- . _a - - - - - E Bl | =1
" - . "‘ . . - " a 1 [
1 T . . - . EE v a 1
- - z -
'E‘Eq' L . - . PR - LI 1
. N . - o - P T
. Y L= “'.:-" . v : D [
0 Lo ~ - .__-" TS 2 v 1
. L - . e LR 1 1
Aok LUPERER 27 31 . T i
R = " - - - RS - ’
- . - . - i, v ' 1
BgE i~ - N
- Al L . il F= » 1
- - - L. 2 el I
- e L ' K 1 1
n - 4 s - 1
" c -]'
B.7g . DB54"-. 05 434 0718 '
15 kd [ - L= - L 1

-3
Real Axis

10

81



Ridici technika

r. Figures - Figure 1 | = | = % .|1
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RS dvoukapacitni

... a kdyz jsme jiz ,konecné”
pochopili funkce
pro vykresleni prechodovych
charakteristik,

tak nez si zacneme ,, malovat”

ruzné charakteristiky,
tak si udélame nejdrive rozbor

tohoto typu soustavy ...
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Ridici technika

RS dvoukapacitni
1. Aperiodicka- €1 # T
2. Na mezi aperiodicity - {1 = {9

3. Kmitava- £ = Re i]Im
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Ridici technika \

odvozeni

RS dvoukapacitni

ad 1) tl == tz

(s+t)(s+¢ty) =
= s% + sty + sty + tyt, =

— 7~
= s+ s(ty +t,) + stqt,
L/s e \

a2=1 a1=t1+t2 a0:t1t2

85



Ridici technika

odvozent RS dvoukapacitni
ad 2) tl — t2
(s+t)* =
= §% + 2st + t-

N A

a, = 2t a, = t*
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odvozeni

RS dvoukapacitni

ad3) t12 = Re + jIm
(s+ Re+ jIm)(s+ Re — jIm) =
s* + sRe — st + sRe + Re* —
—Bejdm + 3pka + Rejdd + Im?* =
s? + 2sRe + Re* + Im*

a, =1 a;=2Re ay :‘{ez + Im?
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priklad ey s
RS dvoukapacitni

pro ap = 100
ad 2) 100=t* >t =10
ad 3) 100 = Re? + Im? - Re Im

a) 7 7=98
b) 10 1 =101
c) 1 10=101
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Ridici technilka

odvozen RS dvoukapacitni
pro ap = 100
az a1 Qo
ad 1) 1 25 100 S1
ad 2) 1 20 100 S2
ad 3) 1 14 98 S3
1 20 101 S4
1

2 101 S5
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RS dvoukapacitni

a jdeme to realizovat
v MatLabku a pozdéji
i v Simulinku



Ridlici technika

RS dvoukapacitni

vyres to pomoci
FORu
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a to jsou V}”Sl@dky RS dvoukapacitni

Step Response
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Ridici techmnika

a to jsou vysledky RS dvoukapacitni

Impulze Hesponze
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a to jsou vysledky

RS dvoukapacitni

Michols Chart
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Ridici technika
a to jsou vysledky

Nyguist Diagram
0.05 -t !

RS dvoukapacitni

0.04

0.03 :
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T

'
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'
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RS dvoukapacitni
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Ridici technika

uzaoreny RO

>> Sr=tf([2.12],]10]) Y%regulator

Transfer function:
2sM"2+01s+2

NapiS DR regulatoru
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Ridici techmnikal

uzaoreny RO

>> Ss=tf([1],[12511]) %RS

Transfer function:
1

sNMM+2sr"3+5s8M2+s+1
Napis DR RS a jaky je to typ
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Ridici technika

uzaoreny RO

>> Fo=5r*Ss Y%otevieny RO

Transfer function:
2sN"2+01s+2

sAN5 +2sA +58A3+sN2 +s

99



Ridici technika ‘

uzaoreny RO

>> Fj=1+Fo %jmenovatel

Transfer function:
sN5+2sMM +5sr3+3sM2+11s+2

SA5 +2sAM +58A3+sN2 +s

100



! Ridlici techmnika |
uzaoreny RO
>> F=Fo/Fj %celkovy pfenos

Transfer function:

2sN7+41sM6+122sr 5 +65sM +121sr3+21sr2+2s

sAN0+4s7r9+ 14 sA8 +24 sA7 + 35.1sr6 +26.2sN5+17.5sM
+14.1sA3+3.1sr2+2s

k 101



Ridici technika

uzaoreny RO

r B
B Figures - Figure 1 Elﬂlﬂ
File Edit View Inset Tools Debug Desktop Window Help = | A x
NEHS K RAODRAL- |G| 0E | =D BDe a0
10 Step Response
3 |
2_ _____________________________________________
1_ ___________________________________________
n
) N O P N S
5 |
R e RGRRCEULt SELEELECTP LR TR LECPRTEEERCPRCE EERCPEOPRTRELE
£ i
T T A
R U NN U SO S
R O W NSNS g ------------------------ ‘b --------- d ?
co muzes rict o tomto obyvody:
7 I I | | |
0 0 100 150 200 250 300
Time (sec)
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uzavreny RO

Ss=tf([1],[]1 251 1]);
Sr=tf([2 2 .1],[1 0]);
Fo=5r*Ss;

Fj=1+Fo;

F=Fo/Fj;
step(F),grid
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uzaoreny RO

F B
B Figures - Figure 1 E@g

File Edit View Inset Tools Debug Desktop Window  Help L | A x
DEagde | bR E L 2| 0EH ad B OB =0
Step Response
14
1 SRS RN SRS SN SN SN SN S—

Amplitude

0 50 100 150 200 250 300 350

Time (sec)
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uzaoreny RO

... a jak to budes
resit
v SIMILINKu?
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uzaoreny RO

B untitled *

=

[=]

— e

File Edit Wiew Simulation Format Toeols Help

1

10 je je

L= & B | =

(s-1)
s(s+1)

Zern -Pole

Transfer Fcn
dnogjuche
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Ridici techmnikal

>> [R,P,K]=residue([1],[1 5 3 2])

, , R =
Vvsled
vstednt e

o v -0.0286 - 0.19481
muzZzeme ,

del; -0.0286 + 0.19481 e o1

rozdelit na p = parcmlm
parcialni lomk

1 v -r -404241 Z Om y
dil lomky.
(dileq) zlomky. "o+ 0.6076i

K tomu nam
slouzi prikaz -

d R P K]= re51due(c ) ‘chni}é

-O 2880 - 0.60761
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Fuzzy rizeni

f PO napsani tohoto ptikazu
uzzy ‘/ se objevi toto okno

nns Edi?cr‘ Ur_mt\ed ol " =i sl
Anid methoed i m Variahle
~  vstu h Zpusob vystu
= P eseni o
Defuzzification centroid Help ‘ Close ‘




Ridici technika

Fuzzy fizeni
a nyni |1z
budeme

pokracovat

pouze s ML



Ridici technika

Fuzzy rizeni

B FIS Editor: Untitled o|B| &

File Edit View

Napiéeme ﬂ ---------- e [T M
o , (mamdani}
fuzzy a objevi se

tOtO Okno [ > input outputi

FI= Mame; Irititled FIS Type: marmcani
&nd method min - || Currert Yarishle
Or method max - || Meme input1
o o P Implication iy - Type inpLt
Popsat jednotlivé | (s o1
Aggregation —rr -
v / ) - :
C a Stl Okna Defuzzification centraid - Help Close

Swyatem "Untitled": 1 input, 1 output, and 0 rules
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Ridici techmnika

Fuzzy rizeni

Z HNM vybere file/new FIS/Mamdani nebo Sugeno

Déle zvolime pocet vstupt a vystupu - z HNM vybere
edit/add ../I nebo O

Bl IS Editor: Untitled = B &

File Edit View

‘h_‘_
ﬁ hﬁh‘
h""l..._
- Untitled
inputt -~ e
o (mamdani}
‘ XX } *****
-

outputi
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Ridici technika

Fuzzy fizeni

Pojmenovani [/ O

FI= Mame: Untitled FIS Type: mamdani
And method — Current Yariable
Or method — Mame input2

Type iMpL
Implication — v e

Range [01]
Aggregation —
Defuzzification centroid Help Close
Feady

112



Editace I/O - DC
nal/O

LV

Ridici technika

Fuzzy rizeni

=)

B Membership Function Editor: Untitled

File Edit Wiew
FIS Variahles Membership function plots  PIOt points: 181

m mh mf2 mf3

1
input1 output1
input2 .
I 0 ) ) ) o 1 1 1 1 1

-
u

inp

nec ne nT
U .o I

=
(==
o]
[{=]

ut variable "input1”

I current Yarizkle current Membership Function (click on MF t

Marme impaitd Mame

Type irpt Type

Paramsz

I REI'IQE [0 1]

Dizplay Range [0 1] Help | Close |
I N 4

S ——
Ready
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Ridlici technika

Fuzzy rizeni

Z ° ° [ ule Editor: Untitle - i lﬂlﬁlﬂh
Dale nadeflnu]eme ﬂl: | E:?t ‘u"li-llew | :}ptiu-ns

°
PraVIdla = Z HNM 1. If {input1 iz mf1} and (input2 i= mf ) then (output? iz mf1) (1) -
2. If {input1 iz mf2} and (inputZ is mf2) then (outputl i= mf2) (1)

VYbere 4. If (input1 is mf3) and (input2 is mf3) then (output! is mf3) (1)
edit/rules ...

It and Then
i inputt is input? iz autput! is

mf1 -

mf3 >
naon

| not |
= | =5 |
|
The rule iz added Help | Close |
L =——————————————————————— |




Ridici technika

Fuzzy rizeni

L] = | B i

A ui méme graf r-u Surface Viewer: Untitled
File Edit View Options
-z HNM
vybere
view /surface

inputl

inpt 2

ol 15 g 15 Evaluate |

Fef. Input: Plot point=: 44 Help | Close |

toceni s grafem

Ready
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rer: Untitled

Fuzzy fizeni

} . : . L]
Membership Function Editor: Untitled ==l =
ew Options
File Edit View L
FIS Variables Membership function plots  plot poirds: 181
r r r . r r r r
L 0
in i uti putput1
inputz
Current “ariahle Current Membe
Mame inpLt Matre
Type inpLt Type input1 - | Y nputy input2 - out)
Params 15 " gricls: 15
Range [0 1] L
Dizplay Range [0 1] Help Plot poirits: Help
Reacly

ktvar vystupu
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Ridici technika \

Fuzzy rizeni
rl] Rule Viewer: Untitled =@ 2

v okné e
surface viewer
z HNM
vybereme
view/rules

output1! = 0.5

Opened system Untitled, 5 rules Help | Cloge |

k 117



Ridici techmnika

Fuzzy rizeni

118



Ridici technika

Neuronove site

Postup je nasledoony

1. nadefinovani vstupt a vystupu
2. uréeni typu NN
3. trénovani sité
4. simulace sité

119



Ridici technika

>>p=[1-122,05005]; Neuronove site

t=1[-1-111];
net = newtt(p,t,3);
net = train(net,p,t);
y = sim(net,p)

y = vysledek
1.3870 0.5882 1.5002 1.7571

... a0 helpovniku si to zjisti ...

k 120

| e= S




Ridlici technika

Neuronové site
Po zméné vektoru p
bude jiny i vysledek

>>p=[-1-122;0 5@5];y = sim(net,p)
y —
(1.3870)(0.5882
y —
_1.3870 )(0.5882,

1.7571

1.7571




diici tech

nika

.‘.\ Meural Metwork Training (nntraintool) i. = x|

Meural Network
Layer Layer
thm i E’OW ]

Training: Levenberg-Marquardt (trainlm)
Performance:  Mean Squared Error (11:2)
Data Division:  Random (dividerand)
Progress
Epoch: 0| 4 iterations | 1000 )
Time | 0:00:00 |
Performance: 411 | 411 | 0.00
Gradient: 100 | 8.43e-16 | 1.00e- 101N
Mu: 0.00100 | 1.00e-07 | 1.00e+10
Validation Checks:

o NN s

Neuronove site

pr1 pouziti
prikazu train se
nam \otevre toto
vV  nem
Zjstit toto

Flots o v
(plotperform) muz e
(plottrainstate)

(plotregression)

Plot Interval: W 46 epochs

w Mini mum gradient reached

a Cancel

@ Stop Training

. helpovnicek ...
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Neuronove site

123



SUMULINK

PO Splléténi File Edit Debug Parallel Desktop Window Help

ﬁ ﬁ ﬂ | (7] | Current Folder;| C\Users\root\Documents'\ MATLAB

° ° . Shortcuts [A] How to Add (2] What's(" s :
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Showing: Simulink —
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SIMULINK

Nejprve vytvorim
novy model
File
New
Model.

E Simulink Library Browser

E=REE )

-
File | Edit View Help
MNew * Model Ctrl+N
= Open Cirl+ Library arch Re 4 1}
Close , -
| A | Commonly Used =
Prefeggpffes Blodks
o’ Discontinuities Continuous
- Discrete =

-~ Logic and Bit Operations
- Lookup Tables

-~ Kath Operations

- Model Verification

- ModebWide Utilties

- Ports & Subsystems

- Signal Attributes

- Signal Routing

= Sinks

- Sources

- User-Defined Functions
[+ Additicnal Math & Discrete
EEI--E Agrospace Blockset

Discontinuities

Discrete

Legicand Bit
Ciperations

Lookup Tables

hath
Operaticns

Model

m

J_nj_ﬂn.:nmnn.hn.n.n_n.ln.nl:n.a.;

Showing: Simulink
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SIMULINK |

T —

B untitled

File Edit WView Simulation Format Tools Help

D|ﬁn§|%ﬁ|{h=ﬁ>‘ﬁ‘|ﬂr_’|i* II'H].D INnrrnaI ﬂ|

Okno, do kterého
budeme vkladat
nase prvky.

Ready 100% | \oded5 y

126



SIMULINK |

HNM popiSeme az dle potreby

B untitled

File Edit View Simulation Format Tools HE||:ZI

N BEHS| s BRR|e 4|9

=@ =

e

IIH}.D II"-.I::rrnaI ;l-ﬁ.ﬁl-:: ---- |H@E@'
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SIMULINK

B untitled * =& &
File Edit Wiew Simulation Format Tools Help
O eEE&E & B| & 4|22 v (100 | [Nomal -] 20 REE®

nnnnnnnn

prvni model =

Display

Ready 100% [ [ lodeds

Vysledek naseho prvniho modelu
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Jak napsat text do modelu?

SIMULINK

-
B untitled *

File Edit WYiew

Simulation

Forf@at Tools Help

DEE& » 588

= 9 |£'3| o | P = iﬂ}.ﬂ ir\lurrnal

N BEeBEr nEE®

[1i 3 a1 — — L
jmeeno signalu
nnnnnn Gain
I
rvni model —
M

Display

1100%

[odeds
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I:Jprava textu

- —————— — |
W untitied (= | & i)
s e e s . S ——— -
File Edit View ulaticn Imeat Tools  Help
0| W& |\ [t Nommal CNAERe s REES®
Text Alignment 2 mn
Enable TeX Commands B
Show Mame
N
Show Drop Shadow
Scope
Show Port Labels 3
Foreground Color 2 -
Background Celor »
Screen Color k
Show Smart Guides >
[+
Align Blocks 3 L _°
o
Distribute Blocks » | &
Resize Blocks k Display i
Flip Mame
Flip Block Ctrl+1
Rotate Block »
Port/Signal Displays k
Block Displays 2
Library Link Display 2
Sample Time Display » 130




SIMULINK

Vlozeni hodnoty - u nas matice

B untitled *

File Edit View Simulation Format Tools Help

ODeE&E & B | E= 4 |22 [10.0 !Norrnal

lBERel nEEE®

LTM PC

prvni model =

Display

[odeds
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SIVIULINK

E
E Source Block Parameters: Constant ﬁ

Constant

Output the constant specified by the 'Constant value' parameter. If
'‘Constant value' is a vector and 'Interpret vector parameters as 1-D' is
on, treat the constant value as a 1-D array. Otherwise, output a matrix
with the same dimensions as the con alue.

Main Signal Attrib CfQ “llné matice
Constant value; \-ﬂ-:

f1234] nebop promenna

Interpret vector parameters as 1-D

Sampling mode: | Sample based

e ... a obdobné to bude
o i u ostatnich modulu ...

(. - _—
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SIMULINK

) . Pozor na diakritiku!!!
Nazev signalu

B untitled * I I I '
File Edit View Simulation Format Tools Help 1

=8 = h
DCna

Oh E2Ed&E & B &= 4|22 = 11.1}.1} morrnal ° : @, m [E= @ ° °
gnalni spojnici
N [
rvni model —
p ! o [ —
| [Ready 100% [ — loded5
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SIMULINK

Uprava velikosti displeje.

Oznacim displej a velikost
upravime tak, Ze budeme
tahat za rohy objektu.
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SUMULINK

Zobrazovani prubéhu na displeji.

W untitled *

T Ee——————

File Edit Wiew Simulation Format Tools Help

D SEHS & R@B| == 4| r =00 |

Zobrazovani prubéhu vice veliéin

Ready  |[100%
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SIMULINK

Zobrazovani prubéhu na displeji.

(=
SBEPCLL ARERE B A F w

Titme offset: 0O
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Zobrazovani prubéhu na displeji.

SIMULINK

i n Scopel

| =

EE 4

Time offzet: 0

SHPLL AREB B A

B
T

|
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Zobrazovani prubéhu na displeji.

| N
W untitled * o B X
File Edit VYiew Simulation Format Tools Help

O =ES iz » oo N

Rozdil mezi sbérnici a multiplexem

™
U s1
Sine Wave =
EFTEY Scope
]

=7 Scopel
Step

Ready  [100% oded5
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\ SIMULINK

Zobrazovani prubéhu na displeji.

E Function Block Parameters: Eusiele::tc:r . . ﬁ

BusSelector

This block accepts a bus as input which can be created from a Bus Creator, Bus Selector or a block

that defines its output using a bus object. The left listbox shows the signals in the input bus. Use the
Select button to select the output signals. The right listbox shows the selections. Use the Up, Down,

or Remava button to reorder the selections. Check 'Output as bus' to output a single bus signal.

Parameters
S|gnals in the bus | Find Selected signals Up
..... 51
.................................................................................... Selert 52 DD'."'\.'H
..... 52 S1
[ Refresh | Remove
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SIMULINK

Vytvofeni subsystému

W model_pid * = | B E
File Edit WView Simulation Format Tools Help
O =Ed& ) p = [100  |Nomal |

PID regulator 1

1 ]
s -
Integrator Scope

oded5
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Vytvoreni subsystér

k

SIMULINK |

-

B model_pid *

File Edit Wiew Simulaticn Format Toels Help

O cHE dBR|E= 4|2 = oo

PID regulator 1

Copy
Delete

H| Step

Place the selected blo

nas100%

”_D,Zc\” -
—

Connect Blocks

Create Subsystemn
Look Under Mask

Requirements

Format

Text Alignment
Fereground Color

21.7.2011 12
Background Color

ui-gn Blocks

Distribute Blocks

Resize Blocks

INnrrnal ;I | |:|
[ ]
joope
-
1kB
28 kB

141




k

SIMULINK

Vytvofeni subsystému

4
/ Ready

100%;

oded5

W model_pid * | |
File Edit View Simulation Format Tools Help
O = 3 & L b |'|D.D | Normal ~||!
PID regulator 1
|1
Scope

LTM DC a otevfe se nam subsystému
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Vytvofeni subsystému

W model_pid/Subsystem * . [ =RNCY |_ﬂh_J
File Edit Wiew Simulation Format Teols Help
=& P+ >

_,D_

Zain
1
13 -
In1 Ot
Integrator
| dusdt
Cerivative
F100% oded5

143



SIMULINK

Vytvofeni subsystému

| Step
Subsystem
Ready 100%;

oded5

W model_pid * | |
File Edit View Simulation Format Tools Help
O = 3 & L b |'|D.D | Normal ~||!
PID regulator 1
I o Ind Ot FD
Z Scope

)"

PTM a otevre se nam menu
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Vytvofeni subsystému

Format Teools Help

% 10 0 [ P—
Open Block S
- &lock In Mew Window

Mask Paramgters...
Inf Subsystemn Payameters...
Elock Propertids...

5 Model Advisor..
a vybereme z menu
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Vytvofeni subsystému

to samé muzeme udélat i s Outl

r - e - o=
@ Model Explorer

File Edit VWView Tools Add Help
c dBBX BHEwERMZFoo  @4R $A

Search: by MName » [Name: Search

Model Hierarchy ¥ B ColumnView: |BlockData v | Show Details 6 of 11 ohiects

4 [29] simulink Root g BlockType OutDatalypeStr OutMin

ﬁ Base Wn.rkspace Inherit: auto

o E model_pid_1* —
ﬁ Model Workspace L] Derivative 1 Subs Ste
fih Code for model_pid_1 I Gain y I I l
'@ Advice for model_pid_1| | =] Integrator

1 2.Int1

=1 outl

H
“‘ | | ‘
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Vytvofeni subsystému

preneseni subsystému
do jiného modelu

Ctrl+S - Ctrl+V



SIMULINK

Vytvofeni subsystému

B Scope e ... il EWERS| 7 o se nam
SE LLL HHE 8% || zobrazila kazda

slozka zvlast
a to neni regulator

PID

Titme offzet: 0O
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Vytvofeni subsystému

File Edit View Sirmulation Format Tools Help

/
Upravou D|ﬁn§|%ﬂ'|¢=§?|ge|} -I'H]'.{l' INDrrnaI

subsystému |

dostaneme —>
nasledujici | ol EI
schéma




Vytvofeni subsystému

SIMULINK |

a takto vypada upraveny model

B model_pid 2*

=@ s ]

File Edit View Simulation

Format Toocls Help

DEEE&| L 2@ == 4[] r =00 |Noma

=l

PID regulator

Subsystern

1100%
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SIMULINK

Vytvofeni subsystému

rIISGJPE e . EEREEE) rnﬂmpﬂ = @] = [
SBE LR ABE B A F ,, SE LD ABE B AL F &

Toto je rozdil.
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SIMULINK

Vytvofeni vlastni knihovny

pe—ggodel_pid_2/5ubsystem

‘. dit View Simulation Format Tools Help
@ b \ode Ctrl+M [
Ctrl+0 @ 1
2. Close Ctrl+W
have Cirl+3 “°
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SIMULINK

Vytvofeni vlastni knihovny

napft. ze subsystému vyberu
to co budu chtit mit
v knihovné a zkopiruji
to do ni
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SIMULINK

Fi W rormat Help

D& 2R | ey 40 nEBE

Vytvoreni vlastni knihovny

] 1
Gain
o > s SN
wstup Ot
Integrator
| duidt
Derivative
Ready 100% \Locked y
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SIMULINK

Néco o Panelu Nastroju

B EE®
—

SIMULINK
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Néco o Panelu Nastroju

SIMULINK)

-
@ Model Explorer .

File Edit View Tools Add

Search: by MName

Model Hierarchy

¥ G

- Mame:

4 [*9] simulink Root
ﬁ Base Workspace
4 | model_pid_2
ﬁ Model Workspace
@1 Code for model_pid_2
? Advice for model_pid)
% Configuration [Active

FID reg

Help

= dEEBEX BHEwRHMZ oo @R FTERA

el

Search
Column View: |Block Dat + | Show Details & of 14 obijects

ElockType DutDathypEStr Cuthlin

1 1] [k

Mame
=1 vstup Inherit: auto 0
=l FID Inherit: auta 0
ElrLD Inherit: auto 0
=l Gain Inherit: Inherit., [
=1 sum Inherit: Inherit... [
=1 Derivative
=1 Integrator
=1 Mux
I T — b
Contents Search Results

Function Block Parameters: PID reg
Subsystem
Select the settings for the subsystem blodk,

Parameters

Show port labels [FrumF‘urtI::on

Read/\Write permissions: [ReadWrite

Mame of error callback function:

Permit hierarchical resolution: | All

|:| Treat as atomic unit

2

Apply




SIMULINK |

Néco o Panelu Nastroju

| b E B

-
M| model_pid_2

File Edit Wiew Simulation

Format Tools Help

DS H&S| % 2@ (a4 |2 » =00 [N

BEBne -

PID regulator

N

Step

FID

soucet Soope
e vstup
FILD jednatiive |:|
PID reg
P+l+D
|100% | loded5
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SUMULINK
| e

Néco o Panelu Nastroju

B model_pid_2/PID reg = =] = |

File Edit Wiew Simulation Format Tools Help
DEES| {28 2|22 » 500 [Noma S Bmpe  REE®
Model Browser @ﬁﬂ il

= E model_pid_2
P y
PID

- 1
Zain r
3 w T EI »( 2
vstup F. 1D
Integrator
| duidit
Ready [100% | |oded5 Yy
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SIMULINK |

Jak s integracni (derivacni) slozkou???

| untitled *
File Edit View Simulation Format Tools Help
D|@H§|%E|<}=={>‘{HDQ|> ll'H}.ﬂ INnrrnaI
| 110
i Constant
H

| » > =0
1l Integrator Predu
i =

T . L]
I 5 =1 fl

Step Integrator Scope
| 15 =0z
C{}nitant]—’
1 4

| Lt [l I

Integrator Predu
|
i
[ |

| ¥
Read 100%: oded5
y | | | 4
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SIMULINK

Budeme resit diferencialni rovnici -
napr. -

u=2y+3y +5y"+y"

coz neni nic jiného nez RS staticka 3°
- tftikapacitni

161



SIMULINK

Z PN vybereme tuto ikonu

File Edit Debug Parallel Degftop

IR G L

nebo napiseme do prikazového okna
simulink
a to bude vysledek
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SIMULINIK|

E Simulink Library Browser

ESREEE TS

Z HNM vybereme
File/new/model

a tim ziskame okno
pro grafické

reSeni DR

/

Tim se nam objevi
velky seznam knihoven,
ze kterych si muzeme

File Edit View Help
D iﬂ >

Libraries

-+ Commonly Used Blocks

-+ Continuous
Dizcontinuit
- Dizcrete

-~ Logic and Bit Operations

-~ Lookup Tables

-~ Math Operations

- Model Verification

- ModelWide Utilities

-~ Ports & Subsystems

-- Signal Attributes

- Signal Routing

- Sinks

- 3O0UrCes

- User-Defined Functions
Additional Math & Dizcrete

4.
+- E Aerospace Blockset
ol =1 imoatinnm Dleslen of

e e

Enter search ter

-

m

-

Library: Simulink Search Re ]PF
i
- ﬂ -3

Commoenly Used

Blodis

Discon ==
Disorete

Logic and Bit
Orperations

Lockup Tables

Math
Operations

Madel =

Showing: Simulink

vybirat dle libosti.
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SIMULINK

A Ilynl ve SpolupraCI

s knihovnamisi *= =S
,,poskladame N =ES Ol -
DR.

Takto vypada

okno pro novy

andEIII
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SIMULINK

Nejprve provedeme tpravu DR
na nasledujici tvar -

'=u—2y—3y —

Jﬁu 2 ) »- Sﬂy Sf

Nyni si provedeme zobecnéni DR.

PROC?
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rrr !/ I
asy’'’ = bou—agy —a.y —ayy

o= ey [y

ralll -l -Gl




SIMULINK

a toto jsou nase skutecné hodnoty
a3:1; a2=5; a1:3;

a0:2;b0=1
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SIMULINK

Nyni si vybereme potifebné moduly.

W untitled * = | = 28

File Edit View Simulation Format Tools Help

O = E % 2 » Hﬁf\ﬂNnﬂal j
L1 (@}

zovact jednotka

\

/ Step
Vstupni signdl

ntegrato ,Q\
Zesilovarci clen X

Souctovy clen

Ready 100% oded5
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SHHULINK

Kolik kterych modulu bude pottfeba?

Vstupni signdl - 1x

Souctovy clen - 3x Q

Integrator - 3x

ttttttttt

Zesilovaci ¢len - 3x 4>

Zobrazovaci jednotka - 1x

169



SIMULINK

A ted’ si fekneme, jak se edituji
jednotlivé moduly.

(L

ttttttttt

: }
Zain

u dalSich je to obdobné 7




SIMULINK

Nez spustime simulaci, je tfeba nastavit
spravné konstanty aa b a to v ML.

b0=1;a0=2;a1=3;a2=5;a3=1;

171



SIMULINK

W prion3 (=B = )
File Edit VYiew Simulation Format Tools Help
D FH& 2R e T |22y 50 [Noma AEsRE s pEBE®
1 1 1
5 5 s
Step1 Gain3 Integrator Integratod2 Integrator o —— L
hé
SC ema Gain1
Gain2
Gain
Ready [100% |oded5 v
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SIMULINK

-
n Scope

=

[=]

Time offzet; 0O

oscil

0

SH LR HAREE BA R

|| . .I.Iu. . ......... ............ ST S ko ........

|
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SIMULINK

Existuje jesté jeden zpUsob jak
se to vSe da realizovat,
to bude vas DU - povinny!!!

bude napsan a nakreslen ru¢né
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H..

SUMULINK

Elektronické obvody
Kde to najdu?
Elektrické obvody

Simulink

Aerospace Blockset

|I| “l SIgHal FIocesssilily DiivisRaseL
.. imEwveants

+- B SimPowerSystems
: Simscape

- | Simulink 3D Animation
- Jigh| Simulink Control Design
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SIMULINK |

File Edit View Simulation Format Tools Help

DSHS| $R@|(c 4[|y = [e

[Nomal AdBRebhegs pEES®

Zdroje zapojene v serii

: [ svetle modra - merici pristroje
@ u2 -‘u’nlta.ge Sensort
] T D. ul E |:I -\-"Dlta.ge Sensor
l PS-Simulink g e—
Convertert Scopet ¥ .;;. w1
_Pl ui+u2 '
-anta.ge Sensor N | PS-Simulink Scope
' Converter
@5 : | Jez 2 [
= = » .
i — zelene - prevodniky
Converter2
> pil |
" Scope3
| €ul; l:l
<
Scoped

Ready

Solver
Configuration Electrical Reference

cevena - musi byt vzdy

m

[100% | |odeds

x Elektronické obvo dy
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SIMULINK

U
e

Time offzet: 0

e -_

k Elektronické obv ()L‘h 177



SIMULINK

- E |
ngmpel = G

SE|ILCLPL AERE 2AF -

2L
[ S LN

Time offzet; 0

k Elektronické obvody .



SIMULINK
[ESE O

SE|ILCLPL AERE 2AF -

100

1601
I

Time offzet; 0

k Elektronické obv ()L‘h 179



SIVIULINK

-
n Scope3 = = 2%

SHEPLCLL AERRB B AR
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SIMULINK

n Scoped =R 2%

SE|ILCLPL AERE 2AF -

2L
[ S LN

Time offzet; 0

k Elektronické obvody o
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a to nejdulezitéjsi
zase nyni,
nikdy nezapomen

na
,};91
'ﬂagr- - :l-"-"-"l'-'tﬁ' Mk “;a‘ d4d? T "?r* '“;,'E‘-*"' ‘"".i.?" '&_&E:“‘ g
M POYWVNTK
‘?} I ) 5 & v 'E : v ] =

to kdyZ uz nebudes védét kudy kam

183






Al PPI

SEZN

Pf. 1 - komplexni ¢isla
Pt. 2 - pfevod mezi stupni a radiany a naopak
Pt. 3 - tvorba sloupcovych a fadkovych matic

Pf. 4 - vytvoreni jednotkové matice
Pr. 4 - grafické znazornéni jednotkové matice
Pf. 5 - vytvoreni nulové matice

Pf. 6 - vytvoreni matice s 1 v hlavni diagonale

Pr. 7 - s¢itani a odc¢itani s maticemi
Pr. 7 - matice + konstanta

Pr. 7 - nasobeni matic

Pr. 7 - déleni matic 1

Pr. 7 - déleni matic 2

Pf. 7 - mocniny s maticemi

185



Al PPI

SEZN

Pf. 7 - feSeni systému rovni - o tfech neznamych

Pf. 7 - vyuziti v el. technice

Pt. 8 - determinant a inverzni matice
Pf. 8 - rozméry matice - determinantu
Pt. 9 - minimalni hodnota matice

Pf. 9 - maximalni hodnota a median matice
Pf. 9 - smérodatna odchylka a rozptyl
Pt. 9 - definice smérodatné odchylky
Pi. 9 - tfidéni matic

Pt. 10 - datové struktury

Pt. 11 - prevody retézcu 1

Pf. 11 - prevody fetézcu 2

Pt. 11 - prevody fetézcu 3

186



Pf. 11 - prevody fetézcu 4
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Pouzita literatura

skripta ze Skoleni ML-1,2, Simulink -
ty Humusoft

www. humusoft.cz

Kupka, L.: Matlab, Simulink - tivod do
pouzivani

helpovnik MatLabu

188



Zadani:
Proved’ zakladni matematické operace
s komplexnimi ¢isly - soucet, rozdil, podil,
nasobeni, mocninu a dale zjisti absolutni hodnu,
¢islo komplexné sdruzené, redlnou a imaginarni
slozku a je-li ¢islo realné a fazovy posun.
71=2-j, 72=-3+2j.

Reseni:
1. Vytvor proménné Z1 a Z2.
2. Potom s nimi proved ptislusné matematické

operace. ‘

189



Pouzivané prikazy:

+_>E/l\

To jiz bude provadét v ML a proto si ho
zavolame.

190



Zadani:
VyzkouSime si nyni goniometrické fce. Budeme
zkousSet jak pocitani v radidnech, tak ve stupnich.

Nezapomeneme ani na inverzni fce. Ukazeme si
prevod ze stupnu na radiany a naopak.

4

ReSeni:

rad/180*stupen a opacné stupen/180*rad
Prikazy:

sin(1), sind(57), asin(.5), ...

191



Zadani:
Vytvor sloupcovou a fadkovou matici

Reseni: / \

B=[1,2;3] A=[12 3]
B =

Vysledek: 1

W N
-
N
W
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Zadani:
Vytvor matice ones(a) a ones(a,b,...).

Reseni: \

J ones(2,3,2)
ones(3)

_ ans(:,:,1) =
Vysledek: ans= 1 1 1
101 1 1 1 _1

Chces vidét jak ans(:,:,2) =

I 1 1 1
vypada matice 1 1 1
ones(2,3,2) 1 1 1 1 1 1.



... a takto vypadéa matice
v grafickém provede

3,2) -ones(2,3,3) —A—
3(1 1 1
, 1 11
1 11
1 j_11:|' »1 11
1 1 1 1 11
11 ° 11 1 1
1 11
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Zadani:

Vytvor matici zeros(a).

Reseni:
v

zeros(3)

Vysledek: ans=

OO
o OO

O O

zpét

195



Zadani:
Vytvor matici eye(a).

Reseni:

I ..aeye(ab,c, ..)
eye(3) md obdobné reseni
Vysledek: ans= jako zeros(a,b,c,...)

SO -
= O
- O

196



zpét

Zadani: ... POZOT Na

Secti a odecti matice pravid la platici
A=[123;741,951] :
C=[121,741;-651] pro matice ...
Reseni:
A+A A-C
Vysledek: ,ns= ans =

2 4 6 0O 0 2

14 8§ 2 0O 0 O

18 10 2 15 0 O

«  PRICTENI KONSTANTY

197



k

Zadani:
Pfipocti konstantuA=[123;74 1,9 5 1]

Reseni:
A+3
Vysledek: ,ns=
4 5 6
10 7 4
12 8 4

SOUCET - ROZDIL NASOBENI

198



Zadani:
Nasob matice A=[12 3;741;951],B=[1;2;3]

Reseni:
A*B A*2
Vysledek: ,ns= Ans =
14 2 4 6
18 14 8 2
22 18 10 2

« PRICTENI KONSTANTY DELENI

199



Zadani:
Dél matice D=[1 2;2 3];E=[1,2]
C=[121;741,-651]; A=[123,741,951]

Reseni:
D\E D./2
Vysledek: . _ NS =
1 0.5000 1.0000
0 1.0000 1.5000

. NASOBENI DELENI 2 0



Zadani:
Dél matice C=[121;741;-651]; A=[123,741,951]

Reseni:
A/C
Vysledek: . _
4.6875 -1.0625 -0.6250

0 1.0000 0

-0.4688 1.4063 0.0625
x DELENI1 UMOCNOVANI



Zadani:
Umocni matici A=[123;741,951]

Reseni:
AN2 D.A2
Vysledek: . _ AN =
42 25 8 1 4 9

44 35 26 49 16 1

53 43 33 81 25 1
« . DELENI 2 SYSTEM ROVNIC ,,



Zadani:
Vyfres systém tfi rovnic o tfech neznamych.
3x-2y+z=2

x+y+z=6
> -x-y+z=(
Reseni:
Systém rovnic upravime na tfi matice.

K*X=B

K jsou koeficienty u neznamych x, y a z. X jsou
Nezname x, y a z. B je prava strana rovnic

.  UMOCNOVANI POKRACOVANI .



Vysledek:

X=inv(K)*B
X =
1.0000
2.0000

3.0000
k ZADANI PR. ze ZAE - el. obv.



Zadani:

Vyftes el. obv. s péti smyckami. el. obv. je pro ST
proud. Nakresli jeho schéma, sestav systém rovnic
a vypocitej jednotlivé proudy.

1. 71, 74, 77
2. 72,75,74,78
smycky 4 3. Z3,726,7211,710, Z5
4
5

. 28,710, Z9
. 27,79,711, 712, U

SYSTEM ROVNIC POKRACOVANI
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N U ITW = <
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POKRACOVANI

. ZADANI



M 1124
A

«  PREDCHOZI POKRACOVANI .,



(KLAD 7 |
w | o/ \ j =7 Zpet

Rovnice jednotlivych smycek
Zyl, + 24(‘{& _ Ib) + Z?(Ia - Ie) =0
Zydy +Zs(Iy — 1) +Zg(Iy — 1) + Z4(Ip —1,) = 0
(Z3 + ZG)IC + ZII(IC o Ie) + ZIU(IC o Id) +ZS(IC o Ib) =0
Zg(Ig—Ip) +ZyoUp — 1) +Zo(Ig—1.) =0

Z7(Ie - Ia) + Zg(le o Id) + 211(18 o Ic) + ZIZIE =U

«  PREDCHOZI POKRACOVANI .,



Roznasobeni rovnic

Zydy+Zyly —Zyly+ Z71, —Z71, = 0
Zoly + Zsly — Zsl, + Zgly, — Zgly + Zyly — Zyl, = 0
Z3l,+ Zgl, + Zyq1, — Zy11, + Z1ol, — Z1ol4 + ZsI, — ZsI, = O
Zgly— Zgly + Zyoly — Zyol, + Zoly — Zol, = 0

2713 — Z-;Ia +ZgIE - Zg]d + 21113 - leIC + lefe =U

«  PREDCHOZI POKRACOVANI .,



KLAD7

Upravené rovnice dle proudu

(Zy +Zy+Z7)l, —Zyly —Z71, =0
—Zyly+ (Zy +Zy +Z5 +Zg)ly —Z5l, — Zgly; =0
—Zsly +(Z3 +Z5+Zg+Zyg +Zy4)1, —Zyolyg—Z411, =0
—Zgly—Zyol,+ (Zg +Zg + Z1g)l4 — Zol, = 0
—Z70l, —Zyy I, —Zolg+ (Z7 +Z9g +Z14 + Z15)I, = U

«  PREDCHOZI POKRACOVANI .,



Reseni pomoci matic

Z*1=U
I, U, 0
Iy Up[ |0
I =11, U=|U.|=10
I, u,l o
I, u.l lu

«  PREDCHOZI POKRACOVANI .,



Reseni pomoci matic

7 — L3z Z3
Loz Ly

«  PREDCHOZI POKRACOVANI .,



(KLAD 7 |
w | o/ \ j =7 Zpet

Reseni pomoci matic

233

(,?r1 +Z, + z?) -Z, 0
-z, (z, +2, + 2. + 2,) =
0 -z, (z, +z,+2, +2,, + 2,

«  PREDCHOZI POKRACOVANI .,



(KLAD 7 |
w | o/ \ j =7 Zpet

Reseni pomoci matic

ey

(ZB + Zy + Zm) —Zg

—Z (27 +Zy + 2, + £,

«  PREDCHOZI POKRACOVANI .,



{ .I ff"f IIIII" 7 :
: y \ j = émt

Reseni pomoci matic

le

PREDCHOZI POKRACOVANI .



«  PREDCHOZI POKRACOVANI .,



L/~\LJ) zpet

Reseni pomoci matic

«  PREDCHOZI POKRACOVANI .,



Zadani:
Vytvor determinant a inverzni matici
det(C) ainv(C)-C=[121;741;-6 51].

Reseni:
inv(C)

L det(C)
Vysledek: " a vypv()(zlte] St
- ho ,,rucné ans =
dns = 39

-0.0312 0.0937 -0.0625
-0.4063 0.2188 0.1875
1.8438 -0.5313 -0.3125 ROZMERY MATICE



Zadani: length(A), size(A
Zjisti rozméry matice length(F), size(F)
-F=[121,741].

Reseni:
length(F) size(F)
Vysledek:

ans = dns =
3 2 3

219



Zadani:
Zjisti minimalni hodnotu z matice A a A".
A=[123;741,951]

ReSeni:
min(A) min(A’)
Vysledek:
...a zjisti z ceho ans = ans =

ty hodnoty jsou 1 2 1 1 1 1

(Z T. nebo S.) MAXIMALNi HODNOTA



Zadani:
Zjisti maximalni hodnotu a median z matice A.
A=[123;741,951]

4

Reseni:

max(A) median(A)
Vysledek:

ans = ans =

9 5 3 7 4 1

. MINIMALNI HODNOTA STD



Zadani:
Zjisti smérodatnou odchylku a rozptyl z matice A.
A=[123;741,951]

Reseni:
SO=std(A)
, R=S0.A2
Vysledek:
ans = /
ans = 17.3333 2.3333 1.3333

41633 1.5275 1.1547

k. MAX. HODNOTA DEFINOVANI STD ,,



Zadani:
Definovani smérodatné odchylky.

Reseni:

s = (N 12(;\1 —xl)) S_(N 1(x —x[)Z)

populacni STD
k SID TRIDENI



Zadani:
Setrid matici.
0Q=[2541397]

Reseni:
[hodnota index]=sort(Q)
Vysledek:
hodnota =
1 2 3 4 5 7 9
index =

4 1 5 3 2 7 6
k STD 204



Zadani:
Tvorba datové struktury - nap¥. pro Kruh.
Reseni:
Kruh.r=5;Kruh.x=10;Kruh.y=-3;Kruh
V},’SIedEk: ... a plocha kruhu ? ...
Kruh = Kruh.rA2*pi()
r:5
x: 10 ans =

y: -3 78.5398
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KLAD 11 .-

Zadani:
Prevody fetézcu a textu a zjisti co tyto prikazy
ve skutecnosti délaji.

Reseni:
r="Karel’;abs(r) char(r)
Vysledek: ans =
B Karel
ans =

75 97 114 101 108

POKRACOVANI .



Zadani:
Prevody fetézcu a textt a zjisti co

tyto prikazy ve skutecnosti

zpét

délaji.
Redeni: ‘ num2str(num)
int2str(int)
>> 5+
Vysledek: 5_ s
ans =
int2str(123) 54 55 56
ans = >>123+5
123 ans =

. PREDCHOZI

128

num?2str(3.24)
ans =
3.24
>> ans+(
ans =
51 46 50
52
>> ans+1
ans =
52 47 51 53
DATST




Zadani:

Prevody fetézct

a textu a zjisti co tyto

Prikazy ve skutecnosti

délaji.

Reseni:
str2double(r)

Vysledek:

. PREDCHOZI

i I :" ‘." I." r :." I.-'I !,f': | I,-'; f .'/ -"/
-';"i | \ Y- I \ W , m

>> r="12.36'

r =
12.36
>>r+1
ans =

50 51 47 52
>> str2double(r)
ans =

12.3600
>> ans+10
ans =

22.3600 DALSI

55

228



Zadani:
Prevody fetézcu a textu a zjisti co tyto prikazy
ve skutecnosti délaji.

Reseni:
str2num(r) >> str2num(r)
ans =
Vysledek: 12.3600
>> 10+ans
ans =
22.3600

x PREDCHOZI -



VERZE

V12.7 - 230 listii
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