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PauyHapcka aHagn3a €JIEKTPUYHHUX KOJIa

Muika [lorpeduh
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Pauynapcku (copTBEepCKH) 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 mMOOYyAy

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
R =R,=R,

L=CR?.
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MATLAB: MuPAD

JennaunHe ctama

i/, OdzivNaPobudu - MuPAD Y 5 . — o s ol
File Edit View Navigation Insert Format Notebook Window Help i
m D W ,‘é) ﬁ E )| T 11': m ) @ Q? Generic Serif v 20 v B I U x3 x3 ’:3 Al A)

i L
o-»—fw\ * o+

i..gCD RS CE RZu

& ® -
jednacine={ig =il +iL,
iIL=1C +12,
ul =ulL +uC,
uC=u2,
ul =R1 *11,
u2 =R2 *12,
uL=L * DiL,
1C = C*DuC}
{ul =uC+ul,uC=u2,iC=CDuC,uL=DiL L,ul =R1il,u2=R21i2,iL =i2 +iC, ig=il +iL}
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MATLAB: MuPAD

jednacine:={ig = il +iL,

1L =1C + 12,
ul =ul +uC,
uC =u2,

ul =R1 *11,
u2 =R2 *12,
uL =L *DiL,
1C = C*DuC}

{ul =uC +ul,uC=1u2,iC=CDuC,uL=DiL L, ul =Rl il,u2 =R21i2,iL =i2 +iC, ig =il +iL}
_jednacinelzvoda:Zg;roebner::eliminate(iednacines 11,12, 1C, ul, u2, ul})

[uC +R1iL —-R1lig+DiL L, R2iL —uC — CDuCR2, R1 R2ig —R2 uC - DiL L R2 —R1 uC — C DuC R1 R2]
[assume({R1,R2, C,L, R, t} inR )
:assumeAlso( R1>0 and R2>0 and C>0 and L>0 and R>0)
:jednacineStanje = solve(jednacinelzvoda, {DiL, DuC})

{ Dif — _UC+RIiL-Rlig . _ _uCRziL]}

L CR2
jPromenljiveStanjaIzvodi:Z {fuC=uC(t), iIL=1L(t), DiL=D(@L)(t), DuC=DuC)(t)}
{iL = iL(¢), uC =uC(¢), DiL = iL’(¢), DuC = uC’(¢)}
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MATLAB: MuPAD

'zamene = {R1=R, R2=R, L=C*R"2}
{R1=R,R2=R, L=CR*

j] S:=jednacineStanje | PromenljiveStanjalzvodi | zamene

{ () — U0 = Rig+ RIL() oy uC(D) ~ R iL(z‘)] }

C R’ CR
JednacineDiffExpand = expand(JS)

; i]_,;(f): lg _i.L(l‘)_llC(l‘) UC”(I‘):HJ(I)—HC(I)
CR CR CR* C CR

L

“

jrhs] ednacineDiff =map(op(JednacineDiftExpand), rhs)
ig iL(f) uC(z) iL(z) uC(z)
CR CR CRrR C CR

jAcoll = coeff(rhsJednacineDiff]1], 1L(1),1)$§1=1..2

__1 1
cCR C
[ Acol2 = coeff(rhsJednacineDiff[1], uC(t).,1)$1=1.2
1 1

" CR’ CR
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MATLAB: MuPAD

jAtr = matrix([[Acoll].[Acol2]])

_ 1 1
CR c
_ 1 _ 1
R? CR

A = transpose(Atr)
11

CR CR
1 1
C CR
X = matrix([[iL(t)],[uC(t)]])
iL(1)
( uC‘(l‘))

ig 0
CR
F = (matrix([Ftr]))

0

(iL(r))”_ “or oF (
uC(1) ) B '

1

CR

A

print((D(X)])

(=51

print( (D(X)) |'r:|'r= JAL, IT_IT= X =l'r_|_l'r= 1:‘)

( iL(?) )” —_
uC(r)/)

Jednako:print = x ->

print(el):

Puta:print =x ->".":

Ftr = coetf(rhsJednacineDiff[i]| uC(t)=0, iL.(1),0)$ 1= 1.2 print(e2):

Plus:print .= x -> "+"
print(e3):

_I_

iL(1)
uC(r)

)+

CR

0

1
CR

1

A

n_mn.

1
C R?

_ 1

CR

nn
> "3

 Jednako = newDomain("Jednako"): el := new(Jednako, 1):

iL(2)
uC(t)

'Puta = newDomain("Puta"): e2 := new(Puta, 1):

Plus = newDomain("Plus"): e3 = new(Plus, 1):

‘myexprseq = funcenv(myexprseq, builtin(1100, 20, "", "myexprseq")):
print(myexprseq((D(X)), el, A, e2, X .e3, F)):

ol

=

CR

i

0
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OnpehuBame HHAUITHOHE (PYHKIH]E U
MMITYJICHOT OJI3MBa

MATLAB: MuPAD L

jednacine:={ig =il +iL,

1L =1C +12,
ul =ulL +uC, I _ g C == § u
uC =u2, g (TD Rl : R2 '

ul =RI1 *1l,
u2 =R2 *12, ! I\ _
uL=L * DiL,
1C = C*DuC}

{ul =uC+ul,uC=u2,1C=CDuC,uL =DiL L, ul =R11l,u2 =R212, 1L =12 +1C, 1g =1l +iL}
jednacinelzvoda:=groebner::eliminate(jednacine, {il., 12, 1C, ul, u2, uL})
[uC+RIIL-Rlig+DiL L, R2iL —uC - CDuC R2, RI R2ig—R2uC - DiL LR2 - Rl uC — C DuC R1 R2]

[assume({R1,R2,C,L,R,t} inR )
| assumeAlso( R1>0 and R2>0 and C>0 and L>0 and R>0)

00— K .
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MATLAB: MuPAD

jednacineStanje := solve(jednacinelzvoda, {DiL, DuC})

{[DiL:_uC+R11L R1 ig DuC = — uC — R21L]}

L C R2

 PromenljiveStanjalzvodi:={uC=uC(t), iL=iL(t), DiL=D(iL)(t), DuC=D(uC)(t)}
{iL = iL(¢), uC = uC(¢), DiL =iL’(¢), DuC = uC’(#)}

' zamene = {R1=R, R2=R, L=C*R"2; 1g heaviside(t) }:

{Rl =R, R2 =R, 1ig = heaviside(¢), L=C R~ }

 JS:=jednacineStanje | PromenljiveStanjalzvodi | zamene

{ () - _ UCW — Rheaviside() + RiL®) .\ uC(H) =R iL(r)] }

CR CR
op(op(JS))
() = uC(t) — R heaviside(t) + R 1L(¢) uC(f) = — uC(t) — R1L(¢)

CR CR

{uC"(I) _ uC(t) — R 1L(1) L) = - uC(f) - R hﬂaviside(f) + R1L(t)

CR CR

, 1L(0) =0, uC(0) = 0}
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 odziv := ode::solve(JSpocetve Vrednosti, {uC(t), iL(t)})

ol ol - ol ol ol

R heaviside(t R o, oy heaviside(t) R o, o, heaviside(r) heaws.de; o, o heaviside(r) o, o, heaviside(z)
{[LLC(I) (t) Ko 0; ) CiL(t) = (1)  ©,0; 4 519

where

— t
63 = COS(C R)

f(t):=(uC(t) | (odziv)) HUuanmmona GpyHKImja

I

R heaviside(r) R¢ E cos () heaviside(#) ) Re z sin () heaviside(t)

2 B 2 2
g(t)y=simplify(diffifit).t))  MMITyncHA 0a3UB

e Sll‘l( ) heaviside(?)
C

MATLAB: MuPAD



ap Mua

f(t):=(uC(t) | (odziv))

!

Re cos( )heawmde(f)

R heaviside(t)

Re “" ) heaviside(?)

5 - 5
 o(t)=simplify(diff(f(t).t))

* sin (

) heaviside(?)
C

__zamenazz {R=1e3, C=le-6}

{R =1000.0, C =0.000001}

 plot(g(t)[zamena, t=0..0.01)

WUmnyncHu oa3us

t

MATLAB: MuPAD
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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 S
Model-Wide Utilities em—— Logi i Loak e
isCr gic and Bi up El
Ports & Subsystems . .
Signal Attribustes Operations Tables Operations
Signal Routing
Sinks : ® ns# 2
in Misc W E
Sources @' & INT
User-Defined Functions
Additional Math & Discrete Model-Wide Maodel Ports & Signal
Aerospace Blockset Utilities Verification Subsystems Artributes
Audio System Toolbox
Communications System Toolbox e 'hl
e -l-\-
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

Embedded Coder
Fuzzy Logic Toolbox
HOL Coder

DSP System Toolbox HDL Support

Additional Math

B Digreats

¥ 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
Math Operations
Model Verification m» untiled xlsx |
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

Audio System Toolbox

Communications System Toolbox In Bus Element Inl

L4

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

m

Pulse
Generator

=

Random
Number

.

Repeating
Sequence
Interpolated

{Group 1

E Signal 1

Signal Builder

)

Sine Wave

Iy

Uniform Random
Number

N

i
3

=

gﬁ
5d
23

=

w58
£58
"33

=
4|
=]
Gl

Signal
Generator

=

Step

£

Waveform
Generator
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model delta impulsa

Voltage Sensor

»SPS > D
LLes—1g o &
9t)  SimulinkPS . = Electrigal Reference
Converter Controlled Current
C
! Source 4 ]
1 _ R1 C == R2 PSS
—  Electrical Reference? — | ult) -
o » Cope
g PS-Simulink P
Converter
fix) =0 | J
Solver —  Electrical Reference
Configuration
— 1 Nmnyncan OI3HB 34
Source Block Parameters: Repeating Sequence @
Repeating table (mask) (link)
Output a repeating sequence of numbers specified in a table of time-
value pairs. Values of time should be monotonically increasing. ‘ I I I I I I I< I I ﬂ I I I
Parameters
Time values: -_— — Al e — — _ _ _
[0 0.5%1e-4 1e-4 2] File Edit View Display Diagram | Simulation | Analysis Code Tools  Help Rl B R2 - R - 1 kQ
Output values: JIEjJ - i {Q & Update Diagram Ctrl+D L - 1 H
I ] EE . .
[0 2%1e4 0 0] @ Model Configuration Parameters Ctrl+E
| Model Browser == | ImpulsniOdziv —
- Mode 3 C . 1 “F
@® ||*&|ImpulsniOdsz| . .
Data Display 3 t —_ 6 t
Ig =
@) ; leils Craninarl funinitializad)
OK i IEI us‘:oh Configuration Parameters: ImpulsniQdziv/Configuration (Active)
r Select: Simulation time
. i Solver S [
MATLAB: Simscape | e sertune: 0
» Optimization .
F d t. L - b - Diagnostics Solver options
Hardware Implementation - -
O u n a I O n I rary Madel Refereﬂcing Type: [Varlable—step v | Solver: [ode45 (Dormand-Prince)
L > Simulation Target Max step size: le-5 Relative tolerance:  1e-3
Utl 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

1
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——————— | L

L]

100%001
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- — C=rrem

L]

D _______________ a HpOKCI/IMaI_II/IJ3'6'("[)“'""""""""é ________________________ ________________________ ________________________ ________________________ ______________________
I : HOBpIHI/IHa Tpoyl“,]]a . 1 ................................ ........................ ........................ .....................

____________________ HMHy_]‘ICHI/IOﬂ:}HBSaHaHOHU(t)
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Oa3uB Ha CAaKYIUbEHY €HEePrujy

to =0 R2 C2
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MATLAB: Simscape
Foundation Library, Utilities, Simulink

t>to

R2

-

Electrical Reference2

o—&

+ g1
o
o

C1 R1 Voltage-Controlled
R3
Voltage Source
| 1 '
l c
fx)=0
—  Electrical Reference =
Solver
Configuration
= 5 r o 8 — E—
File Edit VYiew Display Diagram | Simulation | Analysis Code Tools  Help
- E ]| @& Update Diagram Ctrl+D
iy 5] —
@ Model Configuration Parameters Ctrl+E
Model Browser ~= | ImpulsniOdziv
e Maode 4
@Impulsnlodm ® @Impulsniodz .
Data Display 4

& Stam hacl fnninitializadl

pssk_p ]
—» [uG(t)
PS-Simulink Scope
Converter

=R, =R=1kQ
C,=C,=1uF
U,=10V

a=3

Electrical Reference1

05y Configuration Parameters: Pocetnilslov/Configuration (Active)

[l

Simulation time

| || Select:
i Solver . .
i bata Import/Export Start time: | 0.0 Stop time: 1
> 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
> SimMechanics 2G

Initial step size: auto

Number of consecutive min steps:

Shape preservation: |Disable All

1
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u6(t):3Uo\Ecos(%t_%) e MR S

Hal'I(é)H u6(t)
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(O3Hake 4YBOpOBAa U IPHUCTYIIA
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MATLAB: MuPAD

| CucreM jegHauYMHA KOJIa

E lednacineStanja_VinovOscilator® - MuPAD

File Edit View Mawvigation |Insert Format MNotebook Window Help

E‘D v E '%J G\ TC: TLE @[%? |GE"E'1':5’E'1F "'l:“3 V| B I, Y x

jednacine:={il +i2 +i3 +i5=0,
-14 +16 +17 =0, ftn =0 R C
i3+i4=0, 4 a2 2
ul -u2 =0, 3 '\/\/\/

u2 -usd =0, @ P
ud-u6-ud-u3 =0, ) <«
ub -u7 =0, U +
il =C1 *Dul, o

u2 =RI1 *i2, = R u
u3 = R2 * 13,

i4 = C2 * Du4, G

pl p2
u6b = a*us, ® ’L ®
‘u7 =R3*17}

{ul=u2=0,u2-u5=0,u6-u7=0,u6=aus5,i6 -4 +17 =0, 1l +i12 +13 +15 =0,
11=ClDul,i4=C2Du4, uS5—ud-ud3-u6=0,15=0,u2=R112, u3 =R2 13,
u7 =R317, 14 —i3 = 0}

(@®X-)

0®

Poozx

au p7
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MATLAB: MuPAD

JennaunHe ctama

L

jednacinelzvoda:=groebner::eliminate(jednacine, {11, 12, 13, 14, 15, 16, 17, u2, u3, us, ué6, u7})
[ul + C1 Dul R1 +C2 Du4 R1, u4 —ul +aul + C2 Du4 R2]

lassume({R1, R2,R3, Cl,C2,a,t} inR )
assumeAlso( R1>0 and R2>0 and R3>0 and C1>0 and C2>0 and a>0)
 jednacineStanje := solve(jednacinelzvoda, {Dul, Du4})

{[Dulz_RlulJrRZul—Rl U4_RIHUI__D1.14: _u4—ul+aul]}
Cl R1 R2 C2 R2
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' PromenljiveStanjalzvodi:={ul=ul(t), u4=u4(t), Dul=D(ul)(t), Dud4=D(u4)(t)}
{ul =ul(t), ud = u4(z), Dul = ul’(t), Dud = ud'(1)}

__zamene = {R1=R, R2=R, R3=R, C1=C, C2=C, a=3}
{RI=R,R2=R,R3=R,a=3,Cl=C, C2=C}

 JS:=jednacineStanje | PromenljiveStanjalzvodi | zamene

{ [um) _RUIOFRUAW) 2010 +u4(f)]}
C R’ CR

_:UP(JS}

[ur'(:) _ Rul(r) + Ru4(t)

Lud (1) =

2 ul(t) +ud(t)
CR CR

op(op(JS))
al'(f) = Rul(t) +{Eu4(r)’ w(t) = — 2ul(t) +ud(t)
CR C R

ISpocetveVrednosti:={op(op(JS)), ul(0)=10, u4(0)=0}
{m,(f) __2ul@) +ud() w2 R ul(t) + R ud(t)

CR C R’

, u4(0) =0, ul(0) = 10}
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MATLAB: MuPAD
On3uB — HaMoH Ug(t)

L

odziv := ode::solve(JSpocetveVrednosti, {ul(t), ud(t)})

i ti i i
C.?E {.?-?

{[uzt(:):—me_ﬁiﬂo@ﬁi,ul(r):e (5+5i)+e " (5- 51)“

 Simplify(ul(t)|odziv) plot(u6 zam(t), t=0..0.02)

| n( T, L
10\551n(4+CR) v
u6(t):=Simplify(3*ul(t) odziv)
30 /2 sin T4+ L
(3 25)

zamena:={R=1000, C=1¢-6}
{R = 1000, C =0.000001}

u6_zam(t):=Simplify(u6(t) | odziv [zamena)
42.42640687 cos(1000.0 1 — 0.7853981634) I
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On3uB Ha 1o0yay U
CAKYIIJbEHY €EHepPrujy
R, =R, =R
Rg = 2R
R2 ig = lge 2 h(t)

N\ 7\
) "4 "4

(D 2R °E SRy

L |
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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 S
Model-Wide Utilities em—— Logi i Loak e
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_/ NS 4,Iy S PSp—oP>
t>t tg =0 ' & ' e
> O y O — Ramp Math Gain Simulink-PS R
Function Converter | Controlled Current
Source L
Source Block Parameters: Ramp @1 R1
Ramp (mask) (link})
Output a ramp signal starting at the specified time.
Parameters
Slope:
Start time: J|
0 J— —l—
— GND1 =
Initial output: ( f{){) =0 - -
; v
Solver PS-Simulink E
Interpret vector parameters as 1-D Configuration Converter
Function Block Parameters: Math Function @ 107exp(-1007tyh(t)
1| Math
Mathematical functions including logarithmic, exponential, power, and
modulus functions. When the function has more than one argument, -1007t"h*(t) ¢
the first argument corresponds to the top (or left) input port. r
Mai Signal Attribut Scope
ain ignal Attributes 3
3 Ir Function Block Parameters: Gain Ié]
Function: |exp =0 k
{p f— f— f— — —
Output sig|jog Element-wise gain (y = K.*u) or matrix gain (y = K*u or y = u®K). Rl . R2 . R i 1 Q) R3 — 2 Rl L - 1 m H
107U
Sample tir |, Main | Signal Attributes | Farameter Attributes | H —at
g10 . a . .
-1 magnitude~2 Gain: Ig (t) - Ige h t y Ig —10 A, a. - 100
square 10
pow I . B
conj Multiplication: |Element-wise(K.*u) - ( ) ] — —
reciprocal [ I O I 0 10 A
hypot Sample time (-1 for inherited):
re”;l -1 1$ Configuration Parameters: PocetniUslovPobuda/Configuration {Active)
\—————mo

Select:

Solver
Data Import/Export

» Optimization

Diagnostics

Hardware Implementation
Model Referencing
Simulation Target

» Code Generation

HDL Code Generation
Simscape
SimMechanics 1G

Simulation time

Start time:  0.0]

Solver options

Stop time: 0.1

Type: [\.I"ariable-step

T | Solver: lode45 (Dormand-Prince)

Max step size le-7
Min step size:  auto

Initial step size: auto

Relative tolerance:  1e-3

Absolute tolerance: auto

Shape preservation: |Disable All
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Koo ca moOyaoM U IoYeT. €HEP.
tO =0 R]_ = R2 =R

. _ R, =2R
lg=1q€ at 3(t) R2 .
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I/ PotpunQdziv* - MuPAD

File Edit WView Mawvigation Ins CHCTeM 1 e HaqHHa KOJIa
LU E & | J H B I Y x X
 ednaci . : : fp =0 R =Ry =R
jednacine:={1R1 +1R2 -1g =0, ‘ » Ry = 2R

LiR2 +i+iR3 =0, iy =1y ™" 9(0) R, ’
uR1 - uL - uR2=0, ——\\W\,
ul - uR3 =0,

| |
uL = L *Di, ; C) R Iy g §R
uR1=RI *iRl, g § . ;S .
uR2 =R2 *iR2,
uR3 =R3 * iR3} $ S

{uL-uR3=0,7—-iR2 +iR3 =0, iRl +iR2 —ig =0, uL =Di L, uRl1 —uL —uR2 =0,
uR1 =R1iR1, uR2 = R2 iR2, uR3 = R3 iR3}

__jednacinelzvoda:=groebner::eliminate(jednacine,{iRl, iR2, 1IR3, uR1, uR2, uR3, ulL})
[RIR3ig—DiLR2-DiLR3—-R1R37i-R2R3i—-DiLRI1]

‘assume({R1,R2,R3,L,t} inR )
‘assumeAlso( R1>0 and R2>0 and R3>0 and L>0)
jednacineStanje := solve(jednacinelzvoda, {Di})

{Di_ Rl R3f+R2R3.f—R1R3ig”
- LRI +LR2+LR3

MATLAB: MuPAD
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 PromenljiveStanjalzvodi:={i=i(t), Di=D(i)(t)}
{i=i(t),Di=i(t)}
zamene ;= {R1=R, R2=R, R3=2*R, ig=Ig*exp(-a*t)*heaviside(t)}
{RI=R, R2=R, R3=2R, ig=Ige * heaviside(t) }

 JS:=jednacineStanje | PromenljiveStanjalzvodi | zamene

{ [I_, o AR -21g R heaviside(f)] }

4L R

_ZDP(JS)

y 4R i(t) -2 Ig R* e ' heaviside(¢)
Fit)=- ALR

op(op(JS))
4R i(t) -2 1g R’ e " heaviside(t)

i'(t) = —
(®) 4 L R

| ISpocetveVrednosti:={op(op(JS)), i(0)=10}

C4Ri(t)-21g R e “'heaviside(t)
4LR

{f({)) =10, i'(t) =
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 JSpocetveVrednosti:={op(op(JS)), i(0)=10}

AR () -21g R e " heaviside (1) }

{5(0) =10, i'(t) = — "

 odziv := ode::solve(JSpocetveVrednosti, {i(t)})

R
{IO e_% - e—% (Ig R heaviside(t) IgRe’ e heaviside(f)) }

2(R-La) 2(R-La)
iL(t):=Simplify(op(odziv)) fplot&uL_zam(t), t=0..1e-5)
R ¥
Rt Ig R e L heaviside(¢) _ Igr e " heaviside(t) T
0e * - - s 27
R—-La e

T T T T
2.0e-06 4.0e-06 6.0e-06 8.0e-06 1.0e-05

__zamena:Z{RZI{}{}{}, L=1e-3, a=100, Ig=10, 10=-10}
{10 = —10, Ig =10, R = 1000, @ = 100, L = 0.001}

‘uL_zam(t):=Simplify(iL(t) | zamena)

oot heaviside(t) — 10 e

— 1000000.0 ¢ _ 5.00050005 E_ 1000000.0 ¢

5.00050005 e heaviside(?)
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__plot{uL_zam{t), t=0..1e-5)

y i IO = 0 Rl = R2 :R
1 iy =1, ¢ 8(1) R, Hy = 2K
21 — \MN—s
} ' | + } + - l l l
4.0e-08 6.0e-06 8.0e-06 1 .ﬂe—lf;-ﬁ IO
lg Rl R3
L Ni
e
plot(uL zam(t), t=0..0.1)
¥
—— bt —f=
005 006 007 008 005 010
K t
Al
5+
ST HuL zam(t):=Simplify(iL(t) | zamena)
1
-10 _ — _
L 5.00050005 ¢ " heaviside(r) — 10e """ —5.00050005 ¢ """ heaviside ()



