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Pauynapcku (copTBEpCKH) ajnaTu

Mathematica, WolframAlpha, MuPAD,
Maxima, SymPy, SymPy Live, SymPy Gamma

MATLAB, Scilab, Octave, FreeMat, Julia
L Tspice, QucsStudio, ngspice, Xyce, XCircuit
Python, MathCAD, MAPLE, GeoGebra, Sage

Symbolab, SpeQ Mathematics, meta-calculator,
Desmos, ...

Android apk: NCalc+, CalcES, SymJa CAS,
Scientific Calculator Pro, CY ZSoft Scientific

Calculator Plus |
Free/Libre Open Source Software (FLOSS)
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MoaenoBame €NEKTPUYHUX KOJIa

* PSpice, ngSpice, Xcos, SciLab, TINA-TI,
Micro-Cap, Plexim, 5Spice...

* Online Circuit Simulator: DoCircuits,
Circuit Lab, PartSim, EasyEda, Multisim,
PartQuest (SystemVision Cloud)...

e Android circult simulator:
Electric Circuit Studio,
Circult Safari SPICE Simulator...
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Mathematica
https://www.wolfram.com/mathematica/

Wolfram Mathematica: Modern = X | -+ - i}
< O M & https://www.wolfram.com/mathematica/ &y & = Signin 8

WolframAlpha.com WolframCloud.com

wo LFRAM Products & Services v Technologies~  Solutions v  Learning & Support v+  Company v  Q, Searc

COMPUTATION MEETS KNOW DGE

a2 Get optimized technology for your remote, in-person or hybrid classes »

WOLFRAM MATHEMATICA

The world's definitive system for modern technical computing

Grid(Partition|PlotiO(Re[=], (=, y) ¢ 0, Boxed « False,
Axes -« None, PlotRasge -« ALL) & /@ funs, 3])
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Mathematica free on every
Raspberry Pi!

https://www.wolfram.com/raspberry-pi/

@ ] () https://www.wolfram.com/raspberry-pi/ 18

WolframAlpha.com | WolframCloud.com | All Sitg

Wo LFRAM Products & Services ¥  Technologies ~¥  Solutions v  Learning & Support ¥  Company

COMPUTATION MEETS KNOWLEDGE
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| I [ www.wolframalpha.com

- Give your brain a quick workout with Wolfram Problem Generator.

3% WolframAlpha soe,

ﬁ y' +1000 * y = 10000, y(0)=-10 7 B B
2] B T = Examples == Random
Input: New fo
[y () + 1000 y(x) = 10 000, y(0) = 10} Wo.‘fmmeph&?

ODE classification:

first-order linear ordinary differential equation | ‘ ﬁ

e
Alternate forms: olframlalpha Ty ] é &
|¥'(x) = 10 000 - 1000 y(x), y(0) = —10} % TOMVI e

1/ (x) + 1000 (y(x) — 10) = 0, ¥(0) = — 10} ﬁ',*,*i?;‘ ﬁﬂ.-

Differential equation solution: | Approximate form l | [# step-by-step solution
a5
L) = 10 20 01000~ Take the Tour

Plots of the solution:

New!
y \ Wolfram Problem

Generafor
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&M thWorks' A\ bkt fvaaw mathworks, comy
— MATLAB

4\ MathWorks - Makers of MATLAE X | -+ = X
< O @ & https//www.mathworks.com % | 3= Signin &

‘MathWorkS@ Products  Solutions Academia Support Community Events

Search MathWorks.com Q

Millions of Engineers and
Scientists Trust MATLAB

MATLAB® combines a desktop environment tuned for iterative analysis
and design processes with a programming language that expresses
matrix and array mathematics directly. It includes the Live Editor for
creating scripts that combine code, output, and formatted text in an

ce

executable notebook.

Products by Category  Alphabetical § Trial software

SERVICES

Design Al models and Al-driven systems

MATLAB SIMULINK®

PRODUCT FAMILY PRODUCT FAMILY Software Maintenance !
Training |
MATLAB Simulink Consulting ] |
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Maxima
http://maxima.sourceforge.net/

& Maxima, a Computer Algebra Sy X | -+ — X
< O m (© Not secure | maxima.sourceforge.net P ¥= Signin &) -

Downloads Documentation Project Page Top

integrate ( 1 /v (1 + x*4), x);

4 sqrt(2) 4 sqrt(2)
2 x + sqrt(2) 2 x - sqrt(2)

In other languages:

Recent Releases

Maxima, a Computer Algebra System

Maxima is a system for the manipulation of symbolic and numerical expressions, including differentiation, integration, Taylor
series, Laplace transforms, erdinary differential equations, systems of linear equations, polynomials, sets, lists, vectors, matrices
and tensors. Maxima yields high precision numerical results by using exact fractions, arbitrary-precision integers and variable-
precision floating-point numbers. Maxima can plot functions and data in two and three dimensions.

Click on a version number to see the list of main changes.
5.44.0: June 8, 2020
5.43.2: Jan 27, 2020

5.43.1: Jan 20, 2020
The Maxima source code can be compiled on many systems, including Windows, Linux, and MacOS X. The source code for all

systems and precompiled binaries for Windows and Linux are available at the SourceForge file manager. 5.43.0: May 31, 2019

Maxima is a descendant of Macsyma, the legendary computer algebra system developed in the late 1960s at the Massachusetts 5.42.2: January 22, 2019

Institute of Technology. It is the only system based on that effort still publicly available and with an active user community, thanks

to its open source nature. Macsvma was revolutionarv in its dav. and manv later svstems,mfm*;ﬂsﬂd&"ia and Mathematica. were
icrosoft Store >
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Maxima on line

Maxima on line
http://maxima.cesga.es/

Servicio proporcionado por /j CESCA

Help: Espatiol, Enelish Galeso

expand((x-2)*3*(x+1/3)~2);
solve(x"2-x+2=0);

invert(matrix([2,3,1], [a,0,08], [1,4,8]));
integrate(x * sin(x), x);

draw3d(explicit(x*2+y*2,x,-1,1,y,-1,1));

AVISOLEGAL

(%11) expand( (x-2)*3*% (x+1/3)*2);

0,/ 4 1 2
Y%o0l) 6 16z | W 227 _8
( )z 3T 3 4z 3

(%i2) solve (x*2-x+2=0) ;

0402 Ti1 Titl
R

(%¥i3) invert (matrix([2,3,1], [a,0,0]1,

(%03) 1

0
2
5

[1,4,81));
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Maxima on Android

& @ (R () https://play.google.com/store/apps/details?id=jp.yhonda&hl=en_US&gl=US

https //?Iay .google.com/store/apps/details?id=jp.yhonda&hl= en_US&w
' Goog e Search

33 ADDS Categories v Home Top charts New releases

My apps

Shop
Maxima on Android

Games Yasuaki Honda Education * hh Kk 2700 &

Kids € Everyone

Editors' Choice
A You don't have any devices

Account
Payment methods

Play Points New

My subscript]ons MaximaOnAndroid MaximaOnAndroid MaximaOnAndroid

[Topl [Contents) [index] [ 2]
Maxima on Android 1.1, Aug 11, 2012
Redeem powered by MathJax 2.0 for math Maxima 5.28.0 Manual
rendering
written by Yasuaki Honda

Maxima is a computer algebra system,
- implemented in Lisp.
Buy gift card
Maxima is derived from the Macsyma
system, developed at MIT in the years
1968 through 1982 as part of Project
MAC. MIT turned over a copy of the
Macsyma source code o the Department
of Energy in 1982 that version is now
known as DOE Macsyma. A copy of DOE
Macsyma was maintained by Professor

Maxima 5.27post http://

. . maxima.sourceforge.net

My wishlist using Lisp ECL11.1.1

Distributed under the GNU Public License.
See the file COPYING.

Dedicated to the memory of William

My Play activity

Schelter William F. Schelter of the University of
. - . Texas from 1982 until his death in 2001.
Pa re nt Gu | d e The function bug_[EDOITO DTOVIUES bUg In 1998, Schelter obtained permission

reporting information.
1 (%i1) 'integlate(exp(-:_-f}-sin(x),x,o,mf}:

from the Department of Energy to release

the DOE Macsyma s cc- code under the
i N0 e
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SymPy

WWW.sympy.org/

x |+ - X
) https://www.sympy.org/en/index.html ¥ 3=

Main Page | Features Download Documentation® Support Development Roadmap Donate Online Shell &

About Compute with Gamma
integrate(1 / (1 + x*2))

SymPy is a Python library for symbolic mathematics. It aims to become a full-featured computer

algebra system (CAS) while keeping the code as simple as possible in order to be comprehensible and

easily extensible. SymPy is written entirely in Python.

Get started with the tutorial = Download Now

Download Now

Latest Version

Why Sym Py Development Version
SymPy is...
¢ Free: Licensed under BSD, SymPy is free both as in speech and as in beer.
* Python-based: SymPy is written entirely in Python and uses Python for its language. Quick Links
¢ Lightweight: SymPy only depends on mpmath, a pure Python library for arbitrary floating point
arithmetic, making it easy to use.

¢ Alibrary: Beyond use as an interactive tool, SymPy can be embedded in other applications and
extended with custom functions.

Documentation

Downloads (source tarballs)
Mailing list

Source code

Issues tracker

Wiki

Introduction to contributing

See SymPy's features

Drr\ir\r‘l'r 1 I(‘il"\ﬁ C\lm D\i
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SymPy live

live.sympy.org

[ live.sympy.org

Main Page Download Documentation Support Development Donate | OnlineShell

These commands were executed: : Lrg |m
»»>» from _ future__ import division

»»> from sympy import *

3> X, ¥, 2, t = symbols{'x y z t")

»»> k, my, n = symbols('k m n', integer=True)

»»> T, g, h = symbols('f g h', cls=Function)

About this page
SymPy Live is SymPy running o
>>> diffeq = Eq(F(x).diff(x) + 1000%f(x), 10008) Engine
»»> diffeq e

Documentation can be found at http://docs.sympy.org/.

d This is just a regular Python sh
1000 f(z) + il f(z) = 10000 following commands executed

»»» from _ future_ import divis
. »»» from sympy import *
>»> dsolve(diffeq, f(x)) > N, ¥, Z, T = symbols{'x y z

B »»» k, my, n = symbols{"'k m n', i
fl::{:} = e 1000z +10 »»> f, g, h = symbols('f g h', ¢

Please note that the Google Ap

o timeout of 60 seconds for com
due to a quirk in Safari on 05,
is 58 seconds.

The thumbtack icon is from the
--- Bar Icon Pack and is used unde
m * may use the materials in this fi
restriction to develop your apg
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SymPy Gamma

https://www.sympygamma.com/

X § SymPy Gamma x B

Examples

&) https://www.sympygamma.com/input/?i=integrate%28x**a*exp%28-x%29%2C + %28x%2C+0%

Random Example
ﬁ SymPy Gamma v Arithmetic

integrate(x**a*exp(-x), (x, 0, 00)) v Algebra

SymPy: v Trigonometry

integrate (x**a*exp (-x),(x,0,00 ))

v Calculus
/m“e_‘"’d:r

v Number Theory
0

v Discrete Mathematics

Antiderivative forms:
integrate(x**a*exp(-x), (x, 0, 00)) v Plotting

'fa+1) forre(a) > —1 .

o0 v Miscellaneous
[ z*e *dx otherwise

0

sympy.integrals.manualintegrate(x**a*exp(-x), (x, 0, 00))

—TI'(a+1,x)
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X = symbols('x"')

import sympy;sympy.__version__

'1.4'

B C M (5] https://jupyter.org

Integral(exp(=x#*2), (x, -oo0, 00))

sl
U ter Install AboutUs Community Events Do o
:'c-/ J py /e_xzdx
_.doit()
N

Sympy and the
Jupyter
Notebook for Jupyter

engineering
calculations O

Project Jupyter exists to develop open-source software, open-standards, and services
interactive computing across dozens of programming languages.
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Google kalkulator

GC} gle x*sin(x) > m 8 Q

1, Cee E) Cnuke ) Buaeo @ Mane [E) Bectw t Jow Mogewaeata Anatre
OKo 3.640.000.000 pe3ynTaTa (0.57 CERY HOe/ W)

MPadmKkoH 3a xX*sin(x)

1
+ 10 s Y-
B
5
20 |12 -1p -14 bz ad = af 2 2 \a s o 12’ 14 15 1aJ 20
G 1+1- Google npetpara x [+
c & O Ay 8 https://www.google.com/search?sxsrf=ALeKk02iKn_jfXOK7 1wFXI_|AsmEQLIWvg%3A16018
Google 141 X m § Q
-10 / Q Cee [ECrmke Q@ Mane [ Bugeo B Bectw i Jow Monewasawa  AnaTke

Oxo 25.270.000.000 peaynTata (0,72 cexyrne/n)

www. mytutor.co.uk » Maths ~ MNpesenu osy CTPaHWULY

What is the integral of x sin(x) dx? | MyTutor © 112

Find the following integral: | x sin(x) dx This guestion is a good candidate fc

parts method, as it is the product of twe different 'parts’. R... L= = = ( ) % AC
Inv sin In 7 8 9 iz

www teachoo.com » category - MpeBedu 0By CTpAHWLY n w0 tog y 5 o .

Ex 7.6, 1 - Find integration of x sin x - Chapter 7 Clas X . : ) , . .

25.09.2018. - EX 7.6, 1x sinx [1- [xsinx 1 dx | | Algebraic TrigonometricW
001 dx=fx)[1g0x) ... e = . ’
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Graphing Calculator — Desmos
https://www.desmos.com/calculator

> C & desmos.com o O :
desmos Math Tools v Resources v About v Log In ®

Let's learn together.

We're on a mission to help every student learn math and love learning math.

Graphing Calculator

—

C @ desmos.com/calculator

Usin

+ ts & «
Students B )
x- sm(.\ - 1) a A

Join your classmates?

Code
HEEEES |

Go to Student Homepa
/\ AN

40 0 -20 -10 o 1 0 0
Globa \/ \/
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Symbolab Math Solver - Step by Step calculator

< c

& symbolab.com

S,

mbolub QSOLUTIONS |~ GRAPHING O~ PRACTICE A_ GEOMETRY

beta

Try our new Geometry solver!

<o
a]
oo

fD: lim >

Flo

Most Used Actions

simplify solve for inverse

< c

mbolab (Q_ SOLUTIONS |/ GRAPHING Q- PRACTICE

Pre Calculus Calculus Functions

Pre Algebra

Algebra

[E] NOTEBOOK [\ GROUPS  CHEAT SHEETS ) EN

Ea v @

Formatting Eips »

d
logg ™ 0 00 f ﬁ
(O) @ (feg) Ax) In e
sin cos tan cot csc sec
tangent line See All -

@ symbolab.com/solver/step-by-step/%5Cint_%7B0%7D%5E%7BT%7Dx%5Ccdot%5Csin%5Cleft(x%S5Cright)

A_ GEOMETRY [E) NOTEBOOK /) GROUPS  CHEAT SHEETS
beta

Matrices & Vectors Geometry Trigonometry

Step-by-Step Calculator Solve problems from Pre

Pre Algebra Ellpady

Algebra

Pre Calculus
Most Used Actions

Calculus simplify solve for

Functions T
fO X sin(x)

Matrices & Vectors

Graph » Examples »

Geometry

Solution

vE | = 2 |l 5 = | = n
I lim > 00 6 (f-g) H0
v
inverse tangent line See All -

< & &

Keep Practicing >

Solution

https://www.symbolab.com/

Keep Practicing >
Show Steps.
f[‘r'fsml x)elx = sin(T) — Teos(T)
Steps

[ sint)ae

Apply Integration By Parts: u =x, v' = sin(x) Show Steps i@

= [—cos(x) — [ 7505(;{)&%

[ —cos(x)dx= —sin(x) Show Steps @

= [ness(e) = (—siaf) ) ]}
Simplify
= [—xeos(x) = sin(x)]g

A
Compute the boundares: [ ~xcos(x) = sin(x)]7 =sin(7) ~ Teos(7) Sl

=sin(T) — Teos(T)

Graph

| «Hide Plot
Plotting: xsin(x) assuming T'= 2

1
View Larger +

Bamlks
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ScilLab

https://www.scilab.org/

x IS

ssws Home Page | www.scilab.org

< O @ & https//www.scilab.org

Sciley!

Download Scilab 6.1.0
Windows, Linux and Mac OS X

Open source software for numerical computation

hd  Software v  Tutorials  Applications + Se

Xcos »

Numerical Analysis
Data visualization

Algorithm development

v il 8| Toolboxes »
Application development ¥

ot et
|

' vviiaul 1D ovilaw |

Download Software «

DA = Sign in
Search Q
Tutorials  Applications » Services »+ Cloud v About ~

Image Processing & Computer Vision
Model Order Reduction

Scilab Code Generator

Signal acquisition & instrument control

Functional Mock-Up Interface (FMI) for Model-Exchange & Co-Simulation
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XCOS
https://www.scilab.org/software/xcos

siws - Xcos | www.scilab.org x |+ a |
& (ONEEA & https://www.scilab.org/software/xcos Yo ¥= (signin
Search Q
SC] d L Download Software ~ Tutorials Applications v Services + Cloud v About ~

Home Software v

_— I I | | iy
::‘:r — b ~ et  — .‘" —_— --" — 'r&.
. ¥
~ , velors plimd owsw .
Signal - — e —0[.-D—b
Bulder » :-| LTk J= - @. B
-

Signal
Puidder

-
- - Om e o

EL - o -L"'- ~-

u'— -

bRoCks CAN S5 SPT (HMINIUS O DS0rete SITVANGN wgnals

Signal Processing Control Systems Mechanics/Thermodynamics Electronics
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GNU Octave

https://www.gnu.org/software/octave/

%% GNU Octave x |+ -
< -2 O o & https://www.gnu.org/sc;ftware/octave/‘ Yo | ¥

) GNU Octave Bugs Donate Download Get Involved News  Support/Help Docs

Need help? Try out our new user and developer forum Octave Discourse.

(,'. GNU Octave

1 Scientific Programming Language

0.8
» Powerful mathematics-oriented syntax with built-in 2D/3D plotting and

0.6

0.4 visualization tools

0'2 « Free software, runs on GNU/Linux, macOS, BSD, and Microsoft Windows
'0 « Drop-in compatible with many Matlab scripts

-0.2
Download

il
1 \ - "'I’,”“ | | _
-0.4 3 ;
> 5
10
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CircuitLab

https://www.circuitlab.com/

C @& circuitlab.com & e :

CIRCOIT

“W——LAB

Circuit simulation and schematics.

Build and simulate circuits
right in your browser.

Design with our easy-to-use schematic editor.

Analog & digital circuit simulations in seconds.
Professional schematic PDFs, wiring diagrams, and plots.
No installation required! Launch it instantly with

» Launch CircuitLab

or watch a quick demo video —

R 1-minute Tutorial

100 Q

1. Click and drag a wire from
the right of R1 to the top of C1.

4 @ ol 2. Click "Simulate.” ixtbook [ED

square
1 kHz

+1 e - Gk "Run| Tivie-tomaln Simulation” sctronic systems with CircuitLab's free,
and look at the filter output V(out)
10 uF k.
4. Double-click R1, change it to L . .
"1k", and simulate again. :al Circuit Design and Analysis

% 5. Run the Frequency-Domain
simulation and see the Bode plot.
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DoCircuits Circuit Simulator

Do Circuits

::)ercuﬁs

Experience virtual labs for electronics on browser. Work with
real looking components and devices. Bulld circuits - run,
analyse and save them in easy steps.

Reach us at info@docircuits.com

Launch Online Labs

Get started with some sample circuits !
Colpitts Oscillator Active Low Pass Filter Active High Pass Filter Clipper Clamper

3N a panticuta signal by another fevel

made up of tw ipacitors and ar cut off frequency to pass though and

Fig. 1: DoCircuits - Home
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< C @ A Not secure

ngSpice

http://ngspice.sourceforge.net/

ngspice.sourceforge.net

MIXED MODE - MIXED LEVEL
CIRCUIT SIMULANTOR

SASED ON BERKELEY'S SPICE3FS

NGSPICE SUN\N\ARY

Ngspice Home

What is ngspice ?
Features, Exiras & Options
FAQ.

Tutorials

Sourceforge Developer Pages

ngspice - open source spice simulator

ngspice is the open source spice simulator for electric and electronic circuits.

Such a circuit may comprise of JFETSs, bipolar and MOS transistors, passive elements like R, L, or C, diodes,
transmission lines and other devices, all interconnected in a netlist. Digital circuits are simulated as well, event
driven and fast, from single gates to complex circuits. And you may enter the combination of both analog and

digital as a mixed-signal circuit.

ngspice offers a wealth of device models for active, passive, analog, and digital elements. Model parameters
are provided by our collections, by the semiconductor device manufacturers, or from semiconductor foundries.
The user adds her circuits as a netlist, and the output is one or more graphs of currents, voltages and other

electrical quantities or is saved in a data file.

ngspice does not provide schematic entry. Its input is command line or file based. There are however third

party interfaces available.

B tran]; s o _ 17, stage cmios o === =S

=Y *Dr\Spice_general\ngspice\examplesivancus\ro_17_4.cir - Notepad + + l%
Datei Bearbeiten Suchen Ansicht Kodierung Sprachen FEinstellungen Makro
Ausfihren TedFX Erweiterungen Fenster 7 X

'EH B e e & [ -] g = =

o| bandgap_002_tb.net | bandgap_002_th_s me_000004.cir |y ¢ |*

61 nl l=0
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TINA-TI

SPICE-based analog simulation program

Overview  Downloads  Technical documentation = Support & training T I NA-T I
https://www.ti.com/tool/TINA-TI

Overview

& Fusc+ DFE Newe Transiers - Schematic Editor

TINA-TI provides all the conventional DC, transient and frequency domain analysis of SPICE and much more. TINA has B e

extensive post-processing capabhility that allows you to format results the way you want them. Virtual instruments allow you to %‘-el'—:é[—‘ﬁ;ﬁ
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Electric Circuit Studio

& @ (R () https://play.google.com/store/apps/details?id=com.ecstudiosystems.electriccircuitstudio&hl=en_US&gl=US

’ Google Play  search | Q|

EE AppS Categories v Home Top charts New releases

My apps
Shop
) Electric Circuit Studio
Games ECStudio Systems Education * Kk k k2709 &
Kids € Everyone
Editors' Choice .
Contains Ads
A You don't have any devices
Account

Payment methods

Play Points New
My subscriptions
Redeem 7 @ 4 & @
Buy gift card |
My wishlist 120k > Ra R4
My Play activity

c?

Parent Guide
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ClrcmtSafarl SPICE Simulator

& (3 https://play.google.com/store/apps/details?id=com.logipipe.circuitsafari&hl=en_US&gl=US

’ Google Play  search KN

33 AppS Categories v Home Top charts New releases

My apps
Shop
. CircuitSafari SPICE Simulator
Games (Early Access)
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Offers in-app purchases
This app is in development. It may be unstable.

Account

Payment methods
A You don't have any devices
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My subscriptions

Redeem

Buy gift card
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ouT2
Parent Guide

r
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Block Parameters: DC Violtage Source =
DC Voltage Source
Block Parameters: Solver Configuration The ideal voltage source maintains a constant voltage across its output terminals, independent of the current
flowing through the source. The output voltage is defined by the Constant voltage parameter, and can be any
Solver Configuration real value.
Defines solver settings to use for simulation. Source code
Parameters Settings
[] start simulation from steady state Parameters
Consistency tolerance |1e-09 Constant voltage: 10 v w
[] use local solver
Solver type Backward Euler cancel Help Apply
Sample time 0.001
[] Use fixed-cost runtime consistency iterations
Nonlinear 3 Block Parameters: Resistor x
iterations

Mode iterations 2

Linear Algebra Sparse

Delay memory

budget [kB] 1024

Apply filtering at 1-D/3-D connections when needed
Filtering time
i 0.001

Cancel Help

MATLAB > Simscape >
Foundation Library, Utilities

Resistor

The voltage-current (V-I) relationship for a linear resistor is V=I*R, where R is the constant resistance in ochms.

The positive and negative terminals of the resistor are denoted by the + and - signs respectively. By convention,
the voltage across the resistor is given by W{+)-V(-), and the sign of the current is positive when flowing through
the device from the positive to the negative terminal. This convention ensures that the power absorbed by a
resistor is always positive.

Source code
Settings
Parameters  Variables
Resistance: I | 1000 | | ohm v | I
Concel || nelp | Apply
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Block Parameters: Capacitor

Capacitor

capacitance in farads.

The Series resistance and Parallel conductance represent small parasitic effects. The parallel conductance can be
used to model dielectric losses and the series resistance used to represent the effective series resistance (ESR) of
the capacitor. Simulation of some dircuits may require the presence of the small series resistance. Consult the

documentation for further details.
Source code

IloueTHH ycnos...

Models a linear capacitor. The relationship between voltage V and and current I is I=C*dV/dt where C is the

>

Settings
Parameters = Variables
Capacitance: I le-6 F v\l
Series resistance: |L'l | | Ohm v|
*d\/dt where C is the capacitance in farads.
Parallel conductance: |L'l | | 1/0hm v|
wrallel conductance can be used to model
ice (ESR) of the capacitor. Simulation of
mentation for further details.
Cancel || Help Apply
Settings
Parameters  Variables
COverride Variable Priority Beginning Value Unit
| Current Mone <~ |0 A -
] Voltage Mone ~ |0 v v
I Capacitor voltage High ~ -10 v w
MATLAB > Simscape >
Foundation Library, Utilities cancel || Help Apply
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Ready Sample based T=0.010

MATLAB > Simscape >
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Simscape>Electrical 6ubmmoreke

Primer01_1* E=8
File Edit View Display Diagram Simulation Analysic Code Tools Help
KOJIO je 00pa3oBaHo y TpeHyTKy ty =0 % - BEH-EAOP 2 O o @&
Model Browser = Primer01_1
Primer01_1 ® rimer01_1
R |
C g
Series RLC Branch
-
Block Parameters: Series RLC Branch : . ‘- M a

Series RLC Branch (mask) (link)

Implements a series branch of RLC elements.
Use the 'Branch type' parameter to add or remove elements from the
branch.

——1 | Parameters

Ilonemansame T sranch type:

R =1kQ HapaMeTapa Resistance (
C - 1MF o Inductance (
uy(t)=U h(t),u =10V CUMYJIalnj€ 1e3

I [T] set the ini Open circuit

U(ta) = UO =-10V Capacitance (F):

le-6

1

[T] set the initial capacitor voltage

Measurements [None v]

Simscape > Electrical (oc J [coneel ) [ v ] [ ooy |
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Cumynaiuja eJICKTpUYHOT KOJIa KOpUIITNEeHEeM
Simscape>Electrical 6ubnuorexe

| =
Eile Edit Miew Display Diagram  Simulation  Analysis  Code Tools  Help
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Ready 183% oded5

Kaxko ce mepu Hanou???

Simscape > Electrical
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Cumynaiuja eJICKTpUYHOT KOJIa KOpUIITNEeHEeM
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Block Parameters: C
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(&) Primer01_3
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Implements a series branch of RLC elements.

R

DC Voltage Source
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Use the 'Branch type' parameter to add or remove elen
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Parameters
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e Measurement
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Ready
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|
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Simscape > Electrical

Branch type: C

Scope Capacitance (F):

l1e-6

Set the initial capacitor voltage

Continuous

Capacitor initial voltage (V):
-10

powergui

Measurements | None

Cancel Help

odets

4| Powergui Initial States Setting Toel. model: untitled

Initial electrical state values for simulation:

(1 oc'c - lov. |

Block Parameters: powergui >
PSB option menu block (mask)

Set simulation type, simulation parameters, and preferences.

Solver Tools  Preferences

Steady-State Initial State

Machine Initialization Impedance Measurement

Set zelected eleu:tri_n'
-10

Force

) To
DTD

initial electrica
Steady State

Zero

FFT Analysis Use Linear System Analyzer

Hysteresis Design RLC Line Parameters
Generate Report Customize SPS blocks

Load Flow
b Load flow settings

Cancel Help Apply
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o Configuration Parameters: untitled/Configuration (Active)

* Commeonly Used Parameters

Select:

Solver
Data Import/Export
» Optimization
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
» Code Generation
» Coverage
» HDL Code Generation
Simscape
Simscape Multibody 1G
» Simscape Multibody

Simscape > Electrical

= all Parameters

Simulation time

Start time: {0.0

Solver options

Type: |Variable-step

b Additional options

— O .
L
Stop time: |0.01
- | Solver: |auto (Automatic solver selection) -
W
OK Cancel Help Apply
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‘@ Configuration Parameters: untitled/Cenfiguration (Active)

“* Commonly Used Parameters = All Parameters
Category: |All v
Parameter
Solver » Simulation time
Start time

Simulation start time. Mote that the values that you specify as block i...

Stop time

Simulation stop time.
Solver » Solver options
Type

Choose a variable or fixed-step solver.

Solver

Choose a solver. If disabled, enable in "Additional options" by changi...

Solver » Additional options

Max step size
Maximum step size for a variable-step solver.

Relative tolerance

Specify the largest acceptable solver error, relative to the size of eac. ..

Min step size
Minimum step size for a variable-step solver.

Absolute tolerance

Specify the largest acceptable solver emor, as the value of the meas. ..

Initial step size
Specify the size of the first time step that the solver takes.

Shape preservation

Improve the integration accuracy by preserving the shape of states b...

— a bd
L Search selected category
Value Command-Line Name
~
0.0 | StartTime
0.01 | StopTime
\Variable-step B SolverType
auto (Automatic solver selection)| + | Solver
1e-4 | MaxStep
[1e-3 | RelTol
auto | MinStep
auto | AbsTol
auto | InitialStep
Disable Al B3 ShapePreserveControl
v
Ok || Cancel || Help | Apply

Simscape > Electrical
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o Voltage Measurement Scope
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— DC Voltage Source C
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i _ Continuous
[}
powergui
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agram  Simulation Analysis Code Tools Help
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Primer01_3
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—HA| - v
R '
! Voltage Measurement Sco
il 1
+ —
—- DC Voltage Source
ST
o )
Continuous
o
powergui

Simscape > Electrical
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i o e S .
g oo gy g Gl e ———————————————————— Main  Time Display  Logging
FO-E-4OP = ©- o [ — R

N — [] open at simulation start
“ [ pisplay the full path
- Number of input ports: |1 Layout
. ~ANAN—= . af+ ] | |

l A | Sample time: |—1 |

R Voltage Measurement
9 Scope Input processing: Elements as channels (sample based) =
+ l Maximize axes: Off -
DC Voltage Source c
T Axes scaling: Manual 4 Corr o - <
T Continuous onfiguration Properties: Scope
Main  Time Display  Logging
powergui J E
.L Time span: Auto
1
e Time span overrun action: Wrap
- % Time units: None
4| Scope -
) Time display offset: 0

File Tools View Simulation Help k]
- Time-axis labels: Bottom displays only
. @ ® = I |I| -| 4 & -

[ show time-axis label
4 Configuration Properties: Scope *
Main Time  Display  Logging

OK Cancel
Active display: 1 -

Title: |%¢ SignalLabel> |

[ show legend Show grid 4\ Configuration Properties: Scope

L] Flot signals as magnitude and phé  yain  Time Display  Logging
¥-limits (Minimum): |-12.49989
Y-limits (Maximum): [12.49898
Y-label:

J oK

[ Limit data points to last: | 5000
(] Decimation: 2

Log data to workspace

Variable name: ScopeData

Save format: Dataset

Simscape > Electrical

Ready Sample based |Offzet=0 T=0.010
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>

@ Configuration Parameters: untitled/Configuration (Active) — O X
% Commonly Used Parameters = All Parameters
Category: All v £ Search selected categor
Parameter Value Command-Line Mame
Solver » Simulation time
Start time 0.0 startTime

Simulation start time. Mote that the values that vou specify as block i...

Stop time I 0.01 I StopTime

Simulation stop time.

Solver » Solver options
Type Wariable-step | - SolverType

Choose a variable or fixed-step solver.

Solver auto (Automatic solver selectiﬂnﬂ - Solver

Choose a solver. If dizabled, enable in "Additional options” by changi... RC 1
Solver » Additional options 1= =1MmS

Max step size I 1o I ’[/10 =0.1ms MaxStep

Maximum step size for a variable-step salver.

Relative tolerance 1e-3 RelTol
Specify the largest acceptable solver ermror, relative to the size of eac. ..
Min step size auto MinStep
Minimum step size for a variable-step solver.
Absolute tolerance auto AbsTol
Specify the largest acceptable solver ermror, as the value of the meas. ..
Initial step size auto InitialStep
Specify the size of the first time step that the sclver takes.
Shape preservation Disable All = ShapePreserveControl
Improve the integration accuracy by preserving the shape of states b. ..
Ok || cancel | Help Apply

Simscape > Electrical
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Simulink

* PelliaBame KOJIa MOKE CE€ U3BPIIIUTH HETOBUM
CBOhEHEM HA CUCTEM JIMHEAPHUX
nu(epeHIjaTHIX jeTHAaYMHA

e JlaTu cucTem MOK€ Ce IPEJICTABUTH
JEIHOCTaBHUM OJIOKOM ca BHIIIE yjia3a U u3jasa
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String |
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Quick Insert + —
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Cumynainuja eJICKTpHUYHOT KOJIa Ka0 YOIIITEHOT
cucteMa kopunthemeM Simulink-a

File Edit Vi Displ Diagr Simulati A is Code Tools Hel .
ile iew Display Diagram |m|or'| HEIYSI_S ode Jools Help ;| x = Ar + Bl[
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Model Browser *= | Primer01_s3 . y o x + "
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Cumynanuja eneKTPUYHOT Kojla Ka0 YOIIITCHOT
cucteMa kopunthemeMm Simulink-a

R |
—> U = U, (t) —» mobyna (ynas)
+
U =2 X = Uc (t) — HanoH KoHaeH3aTOpa (MPOMEHJBHBA CTarba U O/3HB - U3JI1a3)
Uy ——Uc ="
U, - X(t, ) =U, — HamoH KoHJEH3aTopa y TPEHYTKY l, v = Ax + Bu
i u, (t) = Ri¢ +Uc (t) y=Cx + Du
C_du x|, , =x,
— IC :C—C S0 !
KOJIO j€ 00pa30BaHo y TpeHyTKy t; =0 dt
u.(t,)=U,=-10V
— uelt) =V,
A A
u, () =U h(t),U =10V 152U =05
(t)=U, =—10V T
u = = —
el ) =0 du,. (t) 1

= Au (t) + Bu,(t) > A=-——-=-1000, B =1000

u.(t)=Cu.(t)=C=1,D=0
Simulink U (ty) =U, =-10V
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Step
Output a step.

Parameters

Step time:

3

Initial value:

0

Final value:

10

Sample time:

0
Interpret vector parameters as 1-D
Enable zero-crossing detection

I oK ” Cancel ” Help

Model Browser
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|spay Diagram  Simulation  Analysis  Code TJoels  Help
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® Primer01_s3

State Space

State-space model:
dx/dt = Ax + Bu
y=0Cx+Du

Parameters

A

Function Block PBHW

x

B:
1000

- 0
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Initial conditions:
-10
Absolute tolerance:

auto

State Name: (e.g., 'position")

J [ concel |

Help
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Step1

State-Space

Simulink

Apply
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MATLAB
Symbolic Math Toolbox (Live Script)

*bronmoTeKka 3a CHMOOJIMYKY padyH (aaredapcke u Ju(pepeHIM]aIHE J€THAYNHE)

*OMoryhaBa HyMEpUUKY aHaIM3y pe3yJiTaTa popadyyHa

H Live Editor - DAEngineering_Work\ETF\Teaching\PRK\RCKolo_v0.mlx
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4 v_csol = dsolve(ode,cond) v_csol = 10— 201000z
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