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L Jednoduché modely

Jednoduchy priklad

|
Namodelujte vystup systému, popsany rovnici y(t) = % tsin(t).
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L Jednoduché modely

Jednoduchy priklad

Namodelujte vystup systému, popsany rovnici y(t) = %\/?sin(t).
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L Jednoduché modely

Jednoduchy priklad

|
Namodelujte vystup systému, popsany rovnici y(t) = 1 v/tsin(t).

Alternativa

Blok User-defined Functions — Fcn

@—} sqrt(u)*sin(u) [

Clock Fen Scope
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L Jednoduché modely

Archimédova spirala

Rovnice

X = tsin t,
y = tcost.
t€<0,00 >.
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L Jednoduché modely

Archimédova spirala

Rovnice

X = tsint,
y = tcost. Math Operations — Product
te< 0,00 >.

Novy blok
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L Jednoduché modely

Archimédova spirala

Rovnice

X = tsint,
y = tcost. Math Operations — Product
t€<0,00 >.

Novy blok

Product

Clock Trigonometric

/ \\‘a @ » sin ” ]
|| ,f_) J l | Function

)
\ NI /
A / P cos «
— Trigonometric
Functionl Productl
B

XY Graph




Cviceni 3

L Jednoduché modely

Logaritmicka spirala

Rovnice

k
k

x = e “tsint,
y = e " cost.
te< 0,00 >,
k > 0 const.

@
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L Jednoduché modely

Logaritmicka spirala

Rovnice

x = e Ksint,
y =e K cost.
te< 0,00 >,
k > 0 const.

@

Blok Math Operations — Math Function

exp exponencialni funkce e
log prirozeny logaritmus In u
reciprocal prevracend hodnota 1/u

pow obecnd mocina u"
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L Jednoduché modely

Logaritmicka spirala

Blok Math Operations — Math Function

x = e ksint,

y =e ¥ cost. exp exponencialni funkce e
te< 0,00 >, log prirozeny logaritmus In u
k >0 const. reciprocal prevracenad hodnota 1/u
— pow obecnd mocina u"

(®

m v Matlabu polozime » k=0.05

m konfigurace simulace: pevny krok 0.01.
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L Jednoduché modely

Asteroida

x = sin® t,
y = cosd t.
te<0,2m >.

[ |
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L Jednoduché modely

Asteroida

Blok

x = sin® t, Math Operations
y = cosd t. — Math Function
te<0,2m >. . . v
pow obecna mocina u
|
AN
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L Jednoduché modely

Asteroida

Blok
x =sin3 ¢, Math Operations
y = cosd t. — Math Function

te<0,2m >.

pow obecnd mocina u¥

Blok Sources — Constant

B nastavime 3

|
AN
]
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L Jednoduché modely

Cykloida

Rovnice

x =at—d-sint,
y =a—d-cost.
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L Jednoduché modely

Cykloida

Rovnice

x =at—d-sint,
y =a—d-cost.

Nastaveni

m v Matlabu polozime » a=1a » d=1.2

m konfigurace simulace: pevny krok 0.1.
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L Modelovani diferencilnich rovnic

Blok Integrator

Blok Continuous — Integrator

m integruje vstup

m pocatecni podminky v parametrech bloku
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L Modelovani diferencilnich rovnic

Blok Integrator

Blok Continuous — Integrator

m integruje vstup

m pocatecni podminky v parametrech bloku

Blok Sources — Step

m = posunuty jednotkovy skok

m implicitné skoéi do jedné az v t = 1, tj. modeluje 1(t — 1)

m nulu nastavit v parametrech bloku
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L Modelovani diferencilnich rovnic

Priklad 1

Vytvorte simulinkovy model diferencialni rovnice druhého fadu
y"(t) +3y'(t) +2y(t) = 1(t — 2)

s nulovymi pocatecnimi podminkami.
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L Modelovani diferencilnich rovnic

Priklad 1

Vytvorte simulinkovy model diferencialni rovnice druhého fadu
y"(t) +3y'(t) +2y(t) = 1(t — 2)

s nulovymi pocatecnimi podminkami.

Reseni

I ntegrator Integratorl  Gain

Gainl
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L Modelovani diferencilnich rovnic

Priklad 2

Jakou rovnici modeluje nasledujici simulinkové schéma?

s. Scopel
b Integrator | Integratorl Integrator2

Gain

Gainl
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L Modelovani diferencilnich rovnic

Priklad 2

Jakou rovnici modeluje nasledujici simulinkové schéma?

Sine Wavt ' Scopel
b Integrator | Integratorl Integrator2

Gain

Gainl

Reseni

Diferencialni rovnici tfetiho fadu
y"(t) +2y'(t) + 0.1y(t) = sin(t)

(nebo sin2t, cos(t/3+1), ...)
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L_Model ovce a vici

Lotka-Volterra predator-prey model

Nelinearni dynamicky stavovy model vici a ovce

Stavové proménné

x1(t) populace ovci
x2(t) populace vlki
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L_Model ovce a vici

Lotka-Volterra predator-prey model

Nelinearni dynamicky stavovy model vici a ovce

Stavové proménné

x1(t) populace ovci
x2(t) populace vlki

%Xl(t) = a- Xl(t) —b- Xl(t)XQ(t),
d

qixe(t) = —c-xo(t) + d - xa(t)xa(t).
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L_Model ovce a vici

Lotka-Volterra predator-prey model

Nelinearni dynamicky stavovy model vici a ovce

x1(t) populace ovci a=02
xo(t) populace vlkii b = 0.006
c=04

d = 0.003

stop_time = 100
xa(t) = a-x(t) = b-x(t)xa(t), x1(0) = 80

$xo(t) = —c - xa(t) + d - x(t)x(t). x(0) = 10
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L_Model ovce a vici

Schéma modelu vici - ovce

Gain3

Add Integrator Gain A
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L_Model ovce a vici

Vyvoj populace ovce-vici
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L_Model ovce a vici

Vyvoj populace rysti a zajict v Kanadé
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