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Overview

A high-level language and interactive environment for
numerical computation, visualization, and programming.

Analyze data.
Develop algorithms.
Create models and applications.

More than a million engineers and scientists in industry
and academia use Matlab.

The language of technical computing.




LSU -
Key Features

& Interactive environment for iterative exploration, design, and problem solving.

& Mathematical functions for linear algebra, statistics, Fourier analysis, filtering,

optimization, numerical integration, and solving ordinary differential equations.

& Built-in graphics for visualizing data and tools for creating custom plots.

& Development tools for improving code quality and maintainability and maximizing

performance.

& Tools for building applications with custom graphical interfaces.

& Functions for integrating MATLARB based algorithms with external applications

and languages such as C, Java and Microsoft Excel.



Matlab vs. C/C++/Fortran

a Matlab compared to C/C++ or Fortran

(@)

(@)

(@)

a higher level of programming language
similar grammar to C/C++ (but more simplified)

more tools and built-in math functions

better graphical interface

slower computation speed for most numerical problems,
not suitable for massive computation.

good for post analysis of data and visualization.

MATLAB

PROGRAMMING LANGUAGE



. LSLU:
Matlab vs. Mathematica

Matlab compared to Mathematica

both have very good built-in math functions

both have good graphical interface MATLAB

worse at analytical treatments
Wolfram

(needs additional Symbolic Math toolbox) Mathematica

more popular in engineering

less popular 1n science




Run MATLAB on HPC clusters LSU -

¢ Log in and set up environments:
ssh —X

softenv —k matlab

Vi1 .soft

Add one line in .soft: +matlab-r2012b

resoft

¢ Interactive section:
gsub —I —X —A hpc_train_2014 -1 nodes=1:ppn=16,walltime=02:00:00
matlab —nodesktop

¢ Submit a batch job

See details at HPC@LSU website:
http://www.hpc.lsu.edu/docs/guides/software.php?software=matlab
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MATLAB R2012b
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Matrix and arrays

¢ Matlab = lab of matrix
® Most ojects (e.g. data, text, color) in Matlab can be represented by a vector or a matrix.

¢ Convenient for linear algebra operations.

% use percent sign for comments,
% auto output without a semicolon
Q Scalar: =
O Array (vector): b=[123]; % row
c=1[4;5;6]; % column
Matrix: A=[123;456;789] % row-first convention
Vector operations:
dot(b,c) % dot product

cross(b,c) % cross product

AR AL G [

norm(b) % norm



® Matrix operations:

A 2B N A A A0 A A AN N N T

A+a
A*a
sin(A)
exp(A)
A
A+A
A*A
A*FA
A./A
A3
A
inv(A)
det(A)

% a matrix plus a scalar

% a matrix multiplies a scalar

% sine of each element of a matrix

% exponential of each element of a matrix
% transpose of a matrix

% matrix addition

% matrix multiplication

% element-by-element multiplication.

% element-by-element devision.

% element-by-element power

% complex conjugate transpose of a matrix
% 1nverse of a matrix

% determination of a matrix
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Matrices indexing

INEW))

A(,1)

A(2,2:3)
sum(A(2,:))
max(A(3,:))
find(isprime(A))

Basic matrices
zeros(3,3)
ones(3,3)
rand(3,3)
randn(3,3)
I=eye(3)

% the element of 3™ line and 24 colomn
% the 15t column

% through 219 to 34 elements of 279 line
% sum all elements of the 27 line

% maximum element of the 3™ line

% find prime numbers among all elements

% All zeros
% All ones

% Uniformly distributed random elements, between 0 and 1.
% Normally distributed random elements

% Unit matrix




Language fundamentals

Variables
No declaration required (more convenient than C or Fortran)
n=25 % Integer

a=6.2 % Real number

Data type

double(n) % Convert to double precision

single(n) % Convert to single precision

int8(a), intl6(a), int32(a), inté4(a) % Convert to 8-bit, 16-bit, 32-bit, 64-bit signed integer
eps % Floating-point relative accuracy: 2.2204e-16 for double



