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What'is: Matlab» ?

MATLABIs very popular in the academic sector

It provides built-in functions for manipulating vectors and matrices.
Other emerging tool ( Phyton that is open-source)
There are lot of online resources for quick tutorials or references of
built-in functions

A http /I www.mathworks.com/help/matlab/functionlist.ntml

A Matlab script (e.g. Myscript.m) is a text file le containing lines of
commands

You run the scriptby t y p i Mysgripto at the MATLAB command
prompt, MATLAB then executes each line one at a time exactly as
written into the command line. Lines beginning with % are treated
by MATLAB ascomments and are ignored.

A script can be written with any text editor, but MATLAB has a
built-in m-file editor.



Starting

Dos/Unix like directory navigation

Commands like:
cd
pwd
mkdir

For navigation it is easier to just
copy/paste the path from explorer
E.g.:

c d :\inyescripts\o



Matlab» GUI

Loaded Variables/Types/Size

+ Release Motes for Release 13
+-€38 Installation

3% MATLAD

Help is useful to look at all

functions

+[3 Getting Started
Q Examples

+ % Development Environment
+ % Mathematics

+ % Programming and Data Types
+ % Graphics

+-[3) 3-D visualization

+ @ Creating Graphical User Interfac
+ @ Functions - By Category

@ Functions - Alphabetical List
<

v

>

A

|
@ Finding Functions and Properties

P 1
A MATLAB =03
File Edit Yiew ‘wWeb MWindow Iﬂelpl
N = ﬁ ?.."Cﬁrrmt_l?;'jredﬂr?: CDocuments and Settings\Administratoribdy [ E]
Cormmand Windows .""'-..-..,
= =] Stadk it °
Name dize | &% q
} Command Window
FHueas 150%4 - t d
| — -'F commanas
species 15021 b} ype
o - load scftipts.....
:-'}_ load fisheriris : .
:}* E@‘«Help g@
B File Edit Yiew Go ‘Web ‘Window Help
£ » 5 Help MNavigat
!< " =k e = 3 | & | Findin page: (iris
4; Start - Product fiter: (8 a1 () Selected
s MATLAB
Conterts=  |ndex  Search  Demos Faverit
(= Begin Here
Workspace:

|| Add ta Favarites
R o a d m a p

MATLAB®

[E Learning MATLAB

+ Getting Started - introduction to MATLAB.

+ Using MATLAB - user guides for all of MATLAB.

+ Programming Tips - tips on many aspects of programming with MATLAB.
+ Exarnples - major examples in the MATLAB documentation.

+ Release Motes - summary of new features, bug fixes, upgrade issues, etc.

+ MATLAR Functions Listed by Categary - browse MATLAE functions by




Matlab is arrays

Manipulation of arrays is faster than regular manipulation
with for-loops

||a:[1234567910]%define an array ||

4 MATLAB Mm=E<]

File Edit Yiew ‘Web Window Help

N = ﬁ 2 | Current Directory: | CiDocuments and Setings\admini E]
s =
=

*a=[1234586 7385 10]




Accessing 1D arrays

>> a(l) >> a(1:3)
ans = ans =
- 0 0.30000.6000
0
| >> a(1)= 100 || || >> a(1:3) = [100 100:100] ||
4\ MATLAB mEx]
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»» a(l:3) = [100 100 100]

Columns 1 through 11

100, 0000 100.0000  100.0000 0.52000 1.z000 1.5000 l.&000

Columns 12 through 21

3.3000 3.6000 3.9000 4, 2000 4, 5000 4.8000 5.1000

Fr

Z.1000

5.4000

Z.4000

5.7000

Z.°7000

&.0000

3.0000
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Accessing 2D arrays

A 2D arrays can be accessed by columns or rows

>>a=[123;456] >> a(l,:)
a=
ans =
1 2 3
4 5 6 1 2 3
>> a(2,2) >> a(:,1)
ans = ans =
5 1
4




Computation is by column

>>a=[123;321]

a=
1 2 3
3 2 1
>> mean(a)
ans =

2.0000° 2.0000:2.0000

>> max(a)
ans =

3
>> sort(a)

ans =

(GO

2
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Concatenation is by column:or

Ffow
>>a=[123]; Row next to row >>a=[1,2]; Column next to column
>>b=[456]; >> b= [3;4];
>> c = [ab] >>c=[ab]
&=
e=
1 3
1 2 2 4
>>a=[123]; Row below row >>a={1,2]; Column below column
>>p=[456]; >> b= [3;4];
>>c = [a; b] >> c = [a; b]
cC= Q=
1 2 3
4 5 6

WM




Initializing arrays

reate array of ones [ones ]

>> a= ones(1,3)

>> a-= ones(2,2)*5;

a= a=
1 1 1 5 5
5 5
>> a-= ones(1,3)*inf
a=
Inf “Inf Inf
Create array of zeroes [zeros |
Good for initializing arrays
>> a = zeros(1,4) >>-.a =-zeros (3, 1)
a= a=
1
O 0 O O 2

w




Reshaping-and resizingarrays

A Changing the array shape [reshap€]
A (eg, for easier column-wise computation)

>>a a (=231 2613, % méke i6ihtd g column
>> reshape(a,2,3)

ans =

1 3 5
2 4 6

Replicating an array [repmat]

>>a=[123];
>> repmait(a,l1,2)

ans = 1 2 3 1 2 3

>> repmat(a,2;1)
ans =
1 2

3
1 2 3




A

Useful functionsito work with

arrays-(1)

st element of array [end ]

>>a={1325];
>> a(end)

ans =

5

>>a={1325];
>> a(end - 1)

ans =

Length of array [length ]

>> |ength(a)
ans =

4

Dimensions of array [size ]

>> [rows, columns] = size(a)
rows =1

columns =4

Length =4
A

4 N\
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{HBEaB

rows =1




Useful functionsto work with
arrays-(11)

A nd a specific element [find ]**

>>a=[13251052 3J;
>> b = find(a==2)

b=

3 7

Sorting [sort ] ***

>>a=[1325];

>> [s,_i]=sort(a) |
S =
1 2 383 5




with care «:

i Some: operatorsrmust:be handled

Some operators must be handled with care:

A=[12;45]

B=A*A prints 9 12
24 33

B=A.*A prints 1 4
16 25

Element by element



Sub-matrixes

\ matrix can be indexed using another matrix, to
produce a subset of its elements:

a =[100 200 300 400 500 600 700] b=[356]
c = a(b):

To get a subsection of a matrix, we can produce the index matrix with the
colon operator:

a(2:5)
prints
ans = 200 300 400 500

AThis works in 2-D as well, e.g. ¢(2:3, 1:2) produces a
2 X 2 submatrix.

Arhe rows and columns of the submatrix are renumbered.



Images:canibe ¢ treated: as matrix

Loading an image:
a=imread( 6 pi cture.jpgb);
iImshow(a);
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i Plotting

A Commands covered: plot, xlabel, ylabel, title grid,
axis, stem, subplot

A xlabel(time (sec)’); ylabel('step response’),
title(My Plot),

Eg:To plot more than one graph on the screen, use
the command subplot(mnp) which partitions the
screen into an mxn grid where p determines the

position of the particular graph counting the upper
left corner as p=1. For example,

A subplot(211),semilogx(w,magdb);
A subplot(212),semilogx(w,phase);




Modifying plots
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Changing: plotsiasvisualization
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Add titles

Add labels on axis
Change tick labels
Add grids to axis
Change color of line

Change thickness/
Linestyle

etc



Example(l)
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Example«(ll)
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Changing:figurerproperties with

code (1)
AGUI 6s are easy, but sooner or
coding is faster
>> a-= cumsum(randn(365,1)); % random walk of 365 values ||
8] Figure No. BEx] | f this represen
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APut title in the figure
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Changing:figurerproperties with

code: (I1)

AAXis annotation to months

>> axis tight; % irrelevant but useful...

>> xx = [15;30:365];

>> set(gca, 0% 1 cic 'Gxk):6 \

The result é
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Changing properties of figures
with code (l11)

AAXis annotation to months

[>> set(gca,oxtiokhabel 8,
Oike b 615 -6]Ma

The result é
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withocode (1V)

Other latex examples:

Axis labels and title
\alpha, \beta, e”{-\alpha} etc

" >> title( O My measur e\mpsiion/s \[fi ))o ||

N

>>ylabel( 61 magi nary Qpant itWé

>>xlabel 6 Month of)200556 ||/>




