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MATLAB Product Family

Parallel Computing Code Generation
Parallel Computing Toolbox MATLAB Coder
MATLAB Parallel Server Embedded Coder

) o HDL Coder
Al, Data Science, and Statistics HDL Verifier
Deep Learning Toolbox Filter Design HDL Coder
Statistics and Machine Learning Toolbox Fixed-Point Designer
Curve Fitting Toolbox GPU Coder
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Math and Optimization

Optimization Toolbox
Global Optimization Toolbox
Symbolic Math Toolbox
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MATLAB Compiler SDK
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Partial Differential Equation Toolbox

Requirements Toolbox
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MATLAB Live Editor

Estimating Sunrise and Sunset

Estimate sunrise and sunset times for a given longitude and latitude. Using the Ilatitude (¢), the sun's declination (&) and the

solar time correction (5C ) we can calculate sunrise and sunset times.
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Definite Integrals in Maxima and Minima

To maximize F(a) = [* sin(ax)sin(x/a)dx for a > 0, first, define

the symbolic variables and assume that a > 0:

syms a x
assume(a >= 9);

Then, define the function to maximize:
F = int(sin(a*x)*sin(x/a),x,-a,a)

Note the special case here for « = 1. To make computations
easier, use assumeAlso to ignore this possibility.

assumeAlso(a ~= 1);
F = int(sin(a*x)*sin(x/a),x,-a,a)

Create a plot of F' to check its shape:
fplot(F,[e 10])

Use diff to find the derivative of F with respectto a. The zeros
of Fa are the local extrema of F.

Fa = diff(F,a);
hold on
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MATLAB® apps are interactive applications written to
MATLAB Apps perform technical computing tasks.
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MATLAB App Designer
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4\ App Designer - app1
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Parallel Computing Toolbox lets you solve
computationally and data-intensive problems

using multicore processors, GPUs, and
computer clusters.

Parallel Computing Toolbox
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Connect MATLAB to Hardware
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Simulink Product Family

Event-Based Modeling

Stateflow

SimEvents

Physical Modeling

Simscape

Simscape Battery
Simscape Driveline
Simscape Electrical
Simscape Fluids
Simscape Multibody

Real-Time Simulation and Testing

Simulink Real-Time

Simulink Desktop Real-Time

Reporting

Simulink Report Generator

Simulink 3D Animation

Systems Engineering

System Composer
Requirements Toolbox

Code Generation

Simulink Coder

Embedded Coder

DDS Blockset

AUTOSAR Blockset

C2000 Microcontroller Blockset
Fixed-Point Designer

Simulink PLC Coder

Simulink Code Inspector

DO Qualification Kit (for DO-178)
IEC Certification Kit (for 1S0 26262 and IEC 61508)
HDL Coder

HOL Verifier

Application Deployment

Simulink Compiler

Verification, Validation, and Test

Requirements Toolbox
Simulink Check

Simulink Coverage

Simulink Design Verifier
Simulink Test

Polyspace Access
Polyspace Bug Finder
Polyspace Bug Finder Server
Polyspace Code Prover
Polyspace Code Prover Server
Polyspace Client for Ada

Polyspace Server for Ada
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Simulink
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Simulink
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Light Propagation in a Photonic Crystal

Nano caviy |

Waveguide

PN OPENCADD
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https://www.mathworks.com/matlabcentral/fileexchange/40093-interactive-simulation-toolbox-for-optics

Light Propagation in a Photonic Crystal
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Light Propagation in a Photonic Crystal
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Light Propagation in a Photonic Crystal
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Light Propagation in a Photonic Crystal

File Edit View Insert Tools Desktop Window Help

Dade @0 KE

- Refractive Index

=1
25

-0.5

E o

0.5

1.5
1

1.5
-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1:5 2 2.5

Define Refractive-Index Profile New Source-Structure Change Basic Geometry Details

Change Refractive-Index Profile Change Source-Structure Start Simulation

! &
{3 OPENCADD




Photonic Crystal Waveguide Splitter
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Photonic Crystal Waveguide - Defect Reflection
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Photonic Crystal Waveguide Coupling
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Finite Element with MATLAB

Search Documentation P L Mehdi
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fﬂ definerefractiveindexprofile.m

f:_‘] definesourcestructure.m

7] fatdm

fﬂ plotepsmu.m

f;:] pmlerw.m

E] refreshstructure.m
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Quantum Computing with MA

https://www.mathworks.com/products/quantum-computing.html

Build Quantum Circuits

Build quantum circuits using a sequence of quantum gates operating on
one or more gubits. Use built-in, simple gates and create composite
gates to capture complex operations and organize circuits

* Quantum Computing Circuit

+ Types of Quantum Gates

1 I

Execute Algorithms on Quantum Computers

Connect to quantum computers through cloud services and run the
quantum algorithms. Use quantum simulators supplied by quantum

hardware providers to validate complex quantum circuits before running

them on QPU devices.

https://www.mathworks.com/help/matlab/math/introduction-to-quantum-computing.html

https://www.mathworks.com/academia/books/introductory-quantum-mechanics-with-matlab-chelikowsky.html

oS 4
.

Simulate Quantum Algorithms Locally

Verify quantum algorithms to confirm their behavior and expected
outcomes by simulating the algorithms on your local computer. Inspect
results by displaying the quantum state formula, plotting a histogram, or
querying possible states

+ Local Quantum State Simulation

o Phe
e .
Ma  Pro 4 H ’
et f
by I Py
T o 2 e [ .
A2 hd b M ¥ ’
s ‘o | L e
¥ 4 1. % Sote = g Sidechain beats
a3 o)

Discover Quantum Computing Applications

Leverage quantum computers to solve problems in optimization,
machine learning, and chemistry.

* Grover's Algorithm

+ Ground-State Protein Folding Using Variational Quantum Eigensolver

O

OPENCADD

FACDEL-BASED BEAIGN ZRIVER CORMPARY


https://www.mathworks.com/products/quantum-computing.html
https://www.mathworks.com/help/matlab/math/introduction-to-quantum-computing.html
https://www.mathworks.com/academia/books/introductory-quantum-mechanics-with-matlab-chelikowsky.html

I@’ @opencadd [m @opencadd
You
n @opencadd @opencadd

Dr. Mehdi Dehghan Dr. Arnaldo Ortiz Clemente
mehdi.dehehan@opencadd.eng.br arnaldo.clemente@opencadd.eng.br

+55 (11)99151-1613 +55 (11)93720-2383


mailto:arnaldo.clemente@opencadd.eng.br
mailto:mehdi.dehghan@opencadd.eng.br

( OPENCADD e




