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PauyHapcka aHanu3a €JIeKTPUYHUX KOJIa

Muika I[Torpebuh
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Pauynapcku (copTBEpCKH) anaTu

 Mathematica, MuPAD, Maxima, SymPy
 MATLAB, Scilab, Octave, FreeMat
 LTspice, ngspice, QucsStudio, XCircuit

* Python, MathCAD, MAPLE,
Spe(Q Mathematics...

Free/Libre Open Source Software (FLOSS)
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On3uB Ha modyay

BpeaHnocTu enemeHaTa eIeKTPUYHOT KOJIa ca CIIMKE CY MTO3HATe.
(a) OnpenuTH jeJHAYMHE CTakha y CKalapHOM H MaTPHYHOM OOJIHKY.
Koju je pex kona?

(0) Oppenut umMnylicHH oa3uB (I pHHOBY (DYHKIIH]Y) 3a HAIIOH U AKO je

L=CR".
Hywmepuuku nipumep: ._i_,.o%\ . +
R,=R,=R=1kQ
L=1H Ly R,§ C== RE§ u
C=1uF
I4(t) = (1) : : -
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MATLAB: Symbolic Math Toolbox

’ +
t'g R|§ C = R2§ i

Brisanje promejlivih na pocetku
clear variables
Definisanje simbola, odnosno nepoznatih

syms ig il iR1 iR2 iC wl vw2 wl uwC DilL DuC RI RZ RC L t U

Jednacine

jednacine = [ig == iR1 + il, il
ul == uL + uC, uC == u2,...

Il
Il
(S8
™

+ iR2,...
ul == R1*iR1, u2 == R2*iR2, ul == L*Dil, iC == C*DuC]

jednacine = f_ig:iL+iH| iL=iC +iRy wy=uC +uL uC =uy w;=R{iR; wy=RyiR» uL =DIiL L iC = DuC)

jednacinelzvoda = eliminate(jednacine, [iR1, iR2, iC, uwl, u2, ul])

jednacinelzvoda =

[uC + Ry il — Ryig + DiL L, Ry il. —uC — € DuC R, Ry Rzig — RouC — DiL. L Ry — R uC — € DuC Ry R3]
4
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EnvMmuyHanyja CyBUITHUX IIPOMEHJBUBUX U YBOheme (hyHKIIH]a

jednacineIzvoda = eliminate(jednacine, [iR1, iR2, iC, ul, u2, uL]) Eeler1|r]EitEB

jednacinelzvoda = uC +R,iL — R, ig+ DiL L.RyiL —uC — C DuC Ry, R, Ry1g — R,uC — DiL LR, — Ry uC — C DuC R, R,

izvodiStanja = solve(jednacinelIzvoda, DuC, DilL)

izvodiStanja =
DuC: -(uC - R2*il)/(C*R2)
DilL: -(uC + R1*ilL - Rl*ig)/L

syms iL(t) uC(t) DucC(t) DiL(t) ig(t) g uc(t) f uc(t)
promenljiveStanja = [1L == iL(t), DiL == diff(iL(t)), uC==uC(t), DuC==diff(uC(t))]

promenljiveStanja(t) =

@uu=mm HUH=%HJHUCM=MGH]MGH=%UCM)
or o

jednacineStanjaFun = subs([diff(uC)==izvodiStanja.DuC; ...
diff(iL)==izvodiStanja.DiL;],...
lhs(promenljiveStanja), rhs(promenljiveStanija))

jednacineStanjaFun(t) =
uC(t) — Ryil(r)
CR,

9 () = - 2EW - Riig + RiLWD MATLAB: Symbolic Math Toolbox

it I

9 uC(t) =—
o

5
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MATLAB: Symbolic Math Toolbox

3aMeHe

Zamene

zamene = [R1 == R, R2 == R, L == C*R”"2, ig == heaviside(t)]

zamene(t) = (Ri=R R,=R L =CR? ig(t) = heaviside(r))

jednacineStanjaFunR =

subs(jednacineStanjaFun, lhs(zamene), rhs(zamene))

jednacineStanjaFunR(t) =

ﬁ uC (¢) = _UC(?T\) — RilL(r)
ot CR

iL(¢) = _uC(#) — Rheaviside(?) + RiL(z)
| C R?

9
ot
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PemraBame cucrtemMa au@epeHIN]aTHUX
jeIHa4YMHa U LpTamke rpaduka (yHKIIH]E

Resavanje sistema diferencijalnih jednacina

MATLAB: Symbolic Math Toolbox
assume(R>8 & C>0 & L>0 );

resenjeDiff = dsolve(jednacineStanjaFunR, [uC(@)==0; iL(@)==0])
resenjeDiff =

iL:
uc:

f uC

exp(-t/(C*R))*sin(t/(C*R))*(sign(t)/4 - (exp(t/(C*R))*(sign(t)/2 + 1/2)*(cos(t/(C*R)) - sin(t/(C*R)}))/2 + 1/
- R¥exp(-t/(C*R))*sin(t/(C*R))*(sign(t)/4 - (exp(t/(C*R))}*(cos(t/(C*R))} + sin(L/(C*R)))*(sign(t)/2 + 1/2))/2
simplify(rewrite(resenjeDiff.uC

'Heaviside'}) x10°
f uC

—
.. V2R Rw( H"TCR heaviside(r)
R heavisidel(r) \, C ,

¥

g

simplify(diff(f _uC))

™
=
L]
1l

g

e CReos (W } heaviside(t)

C

subs(g uC, [R C], [1le3 1e-6]), [0 @.01]) ° \

0.002

fplot(t,

0.004 0.006 0.008 0.01 7
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MATLAB: Simulink

sources

ES Simulink Library Browser

Simulink/Sources

S8 Simulink Library Browser - O
Enter search term v|&* ™| = l:?_;l
Simulink
»  Simulink -~
Commeonly Used Blocks fonY
Continuous :ﬂ ET
Dashboard =
D?s::onﬁnuities Commeonly Continuous Dashboard  Discontinuities
Discrete Used Blocks
Logic and Bit Operations
Lookup Tables -
Math Operations ‘hl' ;'.: yef{u) : :
Model Verification i
Model-Wide Utilities em—— Logi i Loak e
isCr gic and Bi up El
Ports & Subsystems . .
Signal Attribustes Operations Tables Operations
Signal Routing
Sinks Misc ® & ]E 2
Sources @' & INT
User-Defined Functions
Additional Math & Discrete Model-Wide Maodel Ports & Signal
Utilities Verification Subsystems Artributes
Aerospace Blockset ¥S
Audio System Toolbox
Communications System Toolbox e \t:
F— —- - -
Communications System Toolbox HOL Sy LAY .f‘
Computer Vision System Toolbox
Control System Toolbox Signal Sinks Sources User-Defined
Data Acquisition Toolbox Routing —— Functions
DSP System Toolbox
DSP System Toolbox HDL Support —_—
Embedded Coder
Fuzzy Logic Toolbox
W
. B 5 | |Additional Math
B Nisrrets

¥ Simulink

L4

Commeanly Used Blocks
Continuous
Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing
Sinks
Sources
User-Defined Functions
Additional Math & Discrete
Aerospace Blockset
Audio System Toolbox
Communications System Toolbox
Communications System Toolbox HDL Sy
Computer Vision System Toolbox
Control System Toolbox
Data Acquisition Toolbox
DSP System Toolbox
DSP System Toolbox HDL Support
Embedded Coder
Fuzzy Logic Toolbox
HOL Coder
HOL Verifier
Image Acquisition Toolbox
Instrument Control Toolbox
Medel Predictive Control Toolbox
Neural Network Toolbox
OPC Toolbax
Phased Array System Toolbox
Report Generator
RF Blockset
Robotics System Toolbox
Robust Control Toolbox
SimEvents
Simscape
Simulink 3D Animation
Simulink Coder
Simulink Control Design
Simulink Design Optimization
Simulink Design Verifier

A

Counter
Free-Running

EZN

Digital Clock

From File

From
Workspace

InBussignall @
In Bus Element
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Generator

=

Random
Number

.

Repeating
Sequence
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)
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Iy
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Limited

SIDemoSign. Positve D
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untitled.xlsx §
Sheet:Sheetl
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=
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||| » S PS> I
—>

©

iglt) Simulink-PS
Converter

Source

Controlled Current

R1

—  Electrical Reference2

fx) = 0

model delta impulsa

Voltage Sensor

Sobver

Configuration

- =

Source Block Parameters: Repeating Sequence

[E5C)

Repeating table (mask) (link)

value pairs. Values of time should be monotonically increasing.

Parameters

Output a repeating sequence of numbers specified in a table of time-

Time values: _— e

lale

—  Electrical Reference

&)

Electrigal Reference

PSS
t} — ut)
PS Simulink Scope
Converter

NmrrysicHA 0A31B 3a

File Edit

[0 0.5%1e-4 1e-4 2] View

Display  Diagram [Simulati:m Analysis  Code Tools Help

HamoH KoHAeH3aTopa U(t)

R,=R,=R=1kQ

Output values: J e, - %E 2% Update Diagram Ctrl+D L — 1 H
[0 2%1e4 0 0] @ Model Configuration Parameters Ctrl+E
| Model Browser ~= ImpulsniOdziv C . 1 F
- Made r B ”v
@® ||*&|ImpulsniOdsz| . .
Data Display r L] I (t) _— 6(t)
@) . Stanhack (uniniializadl g
OK i IEI us‘:oh Configuration Parameters: ImpulsniQdziv/Configuration (Active)
r Select: Simulation time
l! I l! . i Solver ! )
. Start t : 0.0 Stop t 2|1
I\/I L B . S I mscape Data Import/Export art time | op time
» Optimization .
F d - L - b - Diagnostics Solver options
Hardware Implementation - -
O u n atl O n I rary Madel Refereﬂcing Type: [Varlable—step - | Solver: [ode45 (Dormand-Prince)
=g=, = > Simulation Target Max step size: le-5 Relative tolerance:  1e-3
l |t| I Itl eS » Code Generation
> HDL Code Generation Absolute tolerance:  auto

Simulink

Simscape
SimMechanics 1G
> SimMechanics 2G

Min step size:  auto

Initial step size: auto

Number of consecutive min steps:

Shape preservation: |Disable All
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e | R S

L]

MMITYJICHH OJ[3UB 3a HamoH U(t)
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L]
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Oa3uB Ha CAaKYIUbEHY €Heprujy

tg =0 R, C,
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(O3Hake YBOpOBA U MPUCTYIIA
tg =0 R, C,




ap Muaka Ilorpeouh, pen. npod., np Hukosa Bacra, nouent, 19E032IIPTK, YHuBep3urer y beorpany — Esnexkrporexunuku gaxyJiarer, 2023.

MATLAB: Symbolic Math Toolbox

CucreM jegHauYMHA KOJIa

Definisanje simbola, odnosno nepoznatih

syms i1 12 13 i4 15 16 17 ul u2 u3 ud4 uS5 ué u?
syms Dul Dud D R1 R2 R3 R C1 C2 C a U@

fo =0 Rz Cz

Jednacine
—> AAA " " —
jednacine = [11 + 12 + i3 + 15 == @,... p3 ©) p4
-14 + 16 + 17 == @,... )

-i3 + i4 == o,...

ul - u2 == 0,... UO ) j: *

1

I
u2 - us == o,... | Sl
US - U6 - U4 - Ul == 0,... — Rl u ! <> R
u6 - u7 == 9,... |
il == C1*Dul,... (:1 pl p2 _ : au p7
u2 == R1*¥i2,... -
u3 == R2*i3,... @ J; ps P @
i4 == C2*pu4,...
is == @,...
ue == a*us5,...

u7 == R3*i7]

jednacine = (i +ih+iz+is=0 fg—iy+i7=0 is—i3=0 w;— =0 wr—us=0 us—ug— 3 —Uug=0 ug—tt7=
14
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MATLAB: Symbolic Math Toolbox

JennaunHe cTama

jednacinelzvoda = eliminate(jednacine, [i1, 12, 13, 14, 15, 16, 17, u2, u3, u5, u6, u7])

jednacineIzvoda = |lu; + C,Du, R, + CyDuy Ry g — uy + a uy + C, Duy R

jednacinestanja = solve(jednacineIzvoda, [Dul, Du4])
jednacineStanja =

Dul: -(R1*ul + R2*ul - R1*u4 - Rl*a*ul)/(C1*R1*R2)
Dud: -(uvd - ul + a*ul)/(C2*R2)

15
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PemraBame cucreMa audepeHIr]aTHuX
jeIHAYNHA

Resavanje sistema diferencijalnih jednacina

syms ul(t) ud(t) Dul(t) Du4(t)
promenljiveStanja

MATLAB: Symbolic Math Toolbox

[ul == ul(t) ud == ud(t)]
promenljivestanja(t) = (ui(t) = wi(t) wualt) = uylt))
Zamene =

[RL ==R, R2 == R, R3 == R, C1 ==C, C2 == C, a == 3]

zamene = (Ri=R Ry=R R3=R C;=C C,=C a=3)

jednacineStanjafFun = subs([diff(ul) == jednacineStanja.Dul;...
diff(ud4) == jednacineStanja.Du4],...

jednacineStanjaFun(t)

[lhs(promenljivestanja) lhs(zamene)], [rhs(promenljiveStanja) rhs(zamene)])

Ru(t)+ R uylt)
9 (1) = — !

ot C R*

. 2u,(t) 4+ wuylt)
i Hyll) =— I - 4
dt C R

resenjeDiff = dsolve(jednacineStanjaFun, [ul(®)==18, u4(@)==0])

resenjeDiff =
ud: -

ITIOYCTHC BPCAHOCTHU

exp(-(t*11)/(C*R))*101 + exp((t*1i)/(C*R))*101
ul: exp(-(t*11)/(C*R))*(5 + 5i) + exp((t*1i)/(C*R))*(5 - 5i)

16



ap Muaka Ilotpeouh, pen. npod., np Hukoua Bacra, nouent, 19E032IIPTK, YHuBep3urer y beorpany — Esnexkrporexunuku gaxyiarer, 2023.

MATLAB: Symbolic Math Toolbox

On3uB — HanoH Ug(t)

u6(t) = rewrite(simplify(3*resenjeDiff.u1l), 'cos’) reW“te
ue(t) =
40 +
30¢ (; 30 sin (!
cos c R) + qm(c R)
30F
Crtanje dijagrama
20
ftplot(t, subs{ue(t),[R, C], [1e3, 1le-6]), [@ 28e-3])
10}
0F
10t
20 F
30 F
-40 f _ _
0 0.005 0.01 0.015 0.02

17
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MATLAB: Simscape
t> 1 Foundation Library, Utilities, Simulink

a-AAAN-B H Electrical Reference2
R2 co
I ] | ] , pssl»l ]
:L " J —» |uB(t)
o1 R1 Voitage-Controlled PS-Simulink  Scope
: . Voltage Source Converter
I '
l .
1 0= 1 R,=R,=R=1kQ
=  Electrical Reference oy =  Electrical Reference1 C C 1 F
alver = =
Configuration 1 2 H
- L - R U,=10V

File Edit VYiew Display Diagram | Simulation | Analysis Code Tools  Help

Ctrl+D a. = 3

Ej: - ]| @ éb‘_,), Update Diagram
= o @ Model Configuration Parameters Ctrl+E

Model Browser = ImpulsniOdziv
Mode r

[*&| mpulsniodz @ |[Pa|Impulsniodz
Cajime Data Display r

& Stam hacl fnninitializadl

05y Configuration Parameters: Pocetnilslov/Configuration (Active)

[l

Select: Simulation time
) Solver " i
Start time: 0.0 Stop time: 1
! Data Import/Export P
> Optimization .
. Diagnostics Solver options
Hardware Implementation - . "
Model Referencing e |variable-step Solver: [0de4-5 (Dormand-Prince)
» Simulation Target Max step size: le-4 Relative tolerance:  le-3
> Code Generation
> HDL Code Generation Min step size:  auto Absolute tolerance: auto
Simscape
SimMechanics 1G Initial step size: auto Shape preservation: |Disable All

> SimMechanics 2G

Number of consecutive min steps: 1
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u6(t)=w0ﬁcos(R—tt_%)M

HanoH Ug(t)
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On3uB Ha 1OOyAY U
CAKYIlJbEHY €eHepPrujy

Ry

v
(D SR IE .

R; =R; =R
Ry = 2R

- —at

ig =1ge 2 h(t)

2R,

20
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KoJ10 ca moOyaoM u IIOYET. €HEP.
tO — O R]_ = R2 — R

. _ R, =2R
ip=1qe at g(t) R :

21
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CucreM jeIHa4YMHA KOJIa

—~
I

iy =1, 7 9() R, .
Definisanje simbola, odnosno nepoznatih —>/\/\/\(

o

A

syms iR1 iR2 iR3 il DiL uR1 uR2 uR3 ul ig Ig I8 a L R R1 R2 R3

=1

| I
Jednacine 1 1 L Je
'g () § Ry 3
= [iR1 + iR2 - ig == @,... /

jednacine L l
-iR2 + iL + iR3 == @,...

uRl - uL - uR2 == 8,...
uL - uR3 == @,... e
uL == L*Dil,...

uRl == R1*iR1,...

uR2 == R2*iR2,...

uR3 == R3*iR3]

o

jednacine = (iR, +iR,—ig=0 il —iR,+iR;=0 uR,—ul.—uR,=0 ul.—uR;=0 ul.=DIiLL uR,=R,iR, uR,=R,iR;, uR;=R,iR;)

jednacinelzvoda = eliminate(jednacine, [iR1l, iR2, iR3, uR1l, uR2, uR3, ul])

jednacinelzvoda = [R,Rsig — Dil L Ry — Dil. L Ry — R, Ryil. — Ry Ry il — DiL L R,]

jednacineStanja = solve(jednacinelzvoda, Dil)

jednacineStanja =

TR IR TR MATLAB: Symbolic Math Toolbox

22
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JenHaunHa cTama

syms il (t)
promenljiveStanja = [iL == ilL{t)]

promenljiveStanja(t) = iL(r} =ilL(#)

zamene = [R1 == R, R2 == R, R3 == 2*R, ig == Ig*exp(-a*t)*heaviside(t)]

zamene = (Rj=R R, =R R;=2R ig= Ige ™ heaviside(r))

jednacineStanjaFun = subs{diff(ilL(t)})==jednacineStanja, lhs{[promenljiveStanja zamene]), rhs{[promenljiveStanja zamene]))

jednacineStanjafFun =

oMmoryhaBa e(pukacan UCIUC peliemha
d 1 () — _4R*IL(1) — 2 Ig R* e heaviside(r) . :
o L0 = LR nomohy XeBucajaoBux (pyHKIIHja

resenjeDiff = dsolve(jednacineStanjaFun, il(@)==I8

'IgnorefinalyticConstraints’', false

resenjeliff =
Ki
i’ it - .o re .. p
I e f_ o T[ (lg R heaviside(r) _ lg Re’ ¢ heaviside(r)
) 2(R-La) 2(R-La)

MATLAB: Symbolic Math Toolbox ,

3



ap Muaka I[lotpeouh, pea. npog., ip Huxona bacra,

Om3uB — cTpyja I(t)

numzamene = [I@ ==-18, R==1le3, L==le-3, Ig==10 a == 100]

numZamene =

(J’Dz-lﬂ R=1000 L=—1_ lg=10 a= 1{1{})
1000 ©

f ilL(t) = subs(resenjeDiff, lhs(numzamene), rhs(numzamene))

BEJIMKH OPO]j
£L(t) = /

—10 &=10000001 _ 4~1000000+ (5{}[111{} heaviside(t) _ 500009901 heaviaide[r})

9999 9999
f il _exp(t) = expand(f_ilL(t)) expand
f il exp(t) =
50000 e "™ heaviside(?) _ () o—1000000: _ 50000 e~ " heaviside(t)
9999 0999

MATLAB: Symbolic Math Toolbox ,

4
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fplot(t, f il _exp(t), [0 10e-6]) fplot(t, f ilL exp(t), [0.05 ©.1])

0.03F

0.025

0.02

0.015F

001}

0.005

06 0.8 1 0 : : : :
x10% 0.05 0.06 0.07 0.08 0.09 0.1

MATLAB: Symbolic Math Toolbox ,
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MATLAB: Simulink

sources

ES Simulink Library Browser

Simulink/Sources

S8 Simulink Library Browser - O
Enter search term v|&* ™| = l:?_;l
Simulink
»  Simulink -~
Commeonly Used Blocks fonY
Continuous :ﬂ ET
Dashboard =
D?s::onﬁnuities Commeonly Continuous Dashboard  Discontinuities
Discrete Used Blocks
Logic and Bit Operations
Lookup Tables -
Math Operations ‘hl' ;'.: yef{u) : :
Model Verification i
Model-Wide Utilities em—— Logi i Loak e
isCr gic and Bi up El
Ports & Subsystems . .
Signal Attribustes Operations Tables Operations
Signal Routing
Sinks Misc ® & ]E 2
Sources @' & INT
User-Defined Functions
Additional Math & Discrete Model-Wide Maodel Ports & Signal
Utilities Verification Subsystems Artributes
Aerospace Blockset ¥S
Audio System Toolbox
Communications System Toolbox e \t:
F— —- - -
Communications System Toolbox HOL Sy LAY .f‘
Computer Vision System Toolbox
Control System Toolbox Signal Sinks Sources User-Defined
Data Acquisition Toolbox Routing —— Functions
DSP System Toolbox
DSP System Toolbox HDL Support —_—
Embedded Coder
Fuzzy Logic Toolbox
W
. B 5 | |Additional Math
B Nisrrets

¥ Simulink Fill AN P
Commeanly Used Blocks
Continuous Counter Counter
Dashboard Free-Running Limited
Discontinuities
Logic and Bit Operations .
Lookup Tables Digital Clock Encl.lor::tr:r?:d
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Model Verification m untitled. xsx
Model-Wide Utilities Sheet:Sheetl
Ppns B Su.bsystems From File From Spreadsheet
Signal Attributes
Sinks =
Sources From Ground
User-Defined Functions Warkspace
Additional Math & Discrete

Aerospace Blockset Inussignali @ (D

L4

Audio System Toolbox
Communications System Toolbox
Communications System Toolbox HDL Sy
Computer Vision System Toolbox
Control System Toolbox

Data Acquisition Toolbox

DSP System Toolbox

DSP System Toolbox HDL Support
Embedded Coder

Fuzzy Logic Toolbox

HOL Coder

HOL Verifier

Image Acquisition Toolbox
Instrument Control Toolbox
Medel Predictive Control Toolbox
Neural Network Toolbox

OPC Toolbax

Phased Array System Toolbox
Report Generator

RF Blockset

Robotics System Toolbox

Robust Control Toolbox
SimEvents

Simscape

Simulink 3D Animation

Simulink Coder

Simulink Control Design

Simulink Design Optimization
Simulink Design Verifier

In Bus Element
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=
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MATLAB: Simulink

Math Operations

ui | SO P [P [ [SSPPRPU [ ———
S8 Simulink Library Browser - O
Enter search term v|-"?.*..|‘ ™| = l:?_;'
Simulink
¥  Simulink
Commeonly Used Blocks fonY
Continuous :ﬂ ET \
Dashboard =
D?s::onﬁnuities Commonly Continuous Dashboard  Discontinuities
Discrete Used Blocks
Logic and Bit Operations
Lookup Tables -
Math Operations ‘b ll'il' ;E yef{u) : :
Model Verification ] S
Model-Wide Utilities Discrete Loai 4 Bit Look Math
isCr gic and Bi up El
P',Dns & Su.bsystems Operations Tables Operations
Signal Attributes —
Signal Routing
; I £
Sinks Mise ® = 2
Sources @ &c INT
User-Defined Functions
Additional Math & Discrete Maodel-Wide Model Ports & Signal
Aerospace Blockset Utilities Verification Subsystems Artributes
Audio System Toolbox
Communications System Toolbox e \t:
L - - - ye
Communications System Toolbox HOL Sy LAY .“
Computer Vision System Toolbox
Control System Toolbox Signal Sinks Sources User-Defined
Data Acquisition Toolbox Routing Functions
DSP System Toolbox
DSP System Toolbox HDL Support —_—
Embedded Coder
Fuzzy Logic Toolbox
. B 5 | |Additional Math
B Nisrrets
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Complex to Divide: Dot Product
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Elements to Complex
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2
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Function Concatenate
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minuy) ¥ [ b @) ) mﬁ:: . 5
R P2,
MinMax Permute Palynomial
Running Dimensions
Resettable
? .1 NTT L b N hd

27




ap Muaka Ilorpeouh, pen. npod., np Hukosa Bacra, nouent, 19E032IIPTK, YHuBep3urer y beorpany — Esnexkrporexunuku gaxyJiarer, 2023.

t>1p,

/

to=0

Source Block Parameters: Ramp

Ramp (mask) (link})

Output a ramp signal starting at the specified time.

Farameters

Slope:

Start time:

0

Initial output:
0

Interpret vector parameters as 1-D

Ramp

Function Block Parameters: Math Function

=

Math

Main | Signal Attributes

Mathematical functions including logarithmic, exponential, power, and
madulus functions. When the function has more than one argument,
the first argument corresponds to the top (or left) input port.

r
|

Function Block Parameters: Gain

Function: |exp

{p
log
10™u
log10
1 magnitude2
square
pow
conj
reciprocal
hypot
rem
\—————mod

Output sig

Sample tir|

MATLAB: Simscape
Foundation Library

Utilities

Simulink

p ! 10 pSPSpP— >
g s[C] Sm— 1
Math Gain | simulink-PS R
Function Converter | Controlled Current
Source L
R1 1 R3 g
Current Sensor @
v
fx) = 0 —  GND1 — GND v — GND2
Solver PS-Simulink El
Configuration Converter |
10*exp(-100*t)*h(t) it
100 t*h*(t) ¢
y
S[;ope I:I
=)

Gain

Element-wise gain (y = K.*u) or matrix gain (y = K*u or y = u®K).

R =R,=R=1kQ,R, =2R,L=1mH

Main

Signal Attributes | Parameter Attributes |

Gain:

10

i, (t)=1,6n(t),1, =10A, a =100

Multiplication: [Element—wise[l(.*u)

Sample time (-1 for inherited):
-1

a| i(0)=1,=—-10A

o

\53‘, Configuration Parameters: PocetniUslovPobuda/Configuration {Active)

Select: Simulation time
Solver : .
Start time: 0.0 Stop time: 0.1
Data Import/Export | P
- Optimization _
» Diagnostics Solver options
Hardware Implementation - ;
Model Referencing Type: [V‘arlable—step T | Solver: lode45 (Dormand-Prince)
» Simulation Target Max step size  le-7 Relative tolerance:  1e-3
» Code Generation
> HDL Code Generation Min step size:  auto Absolute tolerance:  auto
Simscape 28
SimMechanics 16 Initial step size: auto Shape preservation: |Disable All
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