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

built-in functions :
Â http :// www.mathworks.com/help/matlab/functionlist.html

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

Â You run the script by typing ñMyscriptò 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 as comments and are ignored. 

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

T0
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Starting 

T0

Á Dos/Unix like directory navigation

Á Commands like:

ïcd

ïpwd

ïmkdir

Á For navigation it is easier to just 

copy/paste the path from explorer 

E.g.:

cd óc:\myscripts\ô
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Matlab GUI 

T0

Workspace:

Loaded Variables/Types/Size

Command Window:

- type commands 

- load scripts

Help is useful to look at all 

functions
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Matlab is arrays 

Á Manipulation of arrays is faster than regular manipulation 

with for-loops

a = [1 2 3 4 5 6 7 9 10] % define an array
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Accessing 1D arrays 

>> a(1)

ans = 

0

>> a(1) = 100

>> a(1:3)

ans =

0    0.3000    0.6000

>> a(1:3) = [100 100 100]
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Accessing 2D arrays 

Â 2D arrays can be accessed by columns or rows

>> a = [1 2 3; 4 5 6] 

a =

1     2     3

4     5     6

>> a(2,2)

ans =

5

>> a(1,:)

ans = 

1     2     3

>> a(:,1)

ans =

1

4

Row-wise access

Column-wise access
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Computation is by column

>> a = [1 2 3; 3 2 1] 

a =

1     2     3

3     2     1

>> mean(a)

ans =

2.0000    2.0000    2.0000

>> max(a)

ans = 

3     2     3

>> sort(a)

ans =

1     2     1

3     2     3
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Concatenation is by column or 
row

>> a = [1 2 3];

>> b = [4 5 6];

>> c = [a b]

c =

1     2     3     4     5     6

>> a = [1 2 3];

>> b = [4 5 6];

>> c = [a; b]

c =

1     2     3

4     5     6

>> a = [1;2];

>> b = [3;4];

>> c = [a b]

c =

1     3

2     4

Row next to row 

Row below  row 

Column next to column 

Column below column >> a = [1;2];

>> b = [3;4];

>> c = [a; b]

c =

1

2

3

4
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Initializing arrays

Â Create array of ones [ones ]
>> a = ones(1,3)

a =

1     1     1  

>> a = ones(1,3)*inf  

a = 

Inf  Inf  Inf

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

a =

5     5

5     5

>> a = zeros(1,4)

a =

0     0     0     0

>> a = zeros(3,1) + [1 2 3]ô

a =

1

2

3

ÁCreate array of zeroes [zeros ]

ïGood for initializing arrays
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Reshaping and resizing arrays

Â Changing the array shape [reshape]

Â (eg, for easier column-wise computation)

>> a = [1 2 3 4 5 6]ô;% make it into a column

>> reshape(a,2,3)

ans =

1     3     5

2     4     6

repmat(X,[M,N]):

make [M,N] tiles of X

ÁReplicating an array [repmat]

>> a = [1 2 3]; 

>> repmat(a,1,2)

ans = 1     2     3     1     2     3

>> repmat(a,2,1)

ans = 

1     2     3

1     2     3

reshape(X,[M,N]):

[M,N] matrix of 

columnwise version 

of X
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Useful functions to work with 
arrays (I)

Â Last element of array [ end ]

>> a = [1 3 2 5]; 

>> a(end) 

ans = 

5

>> a = [1 3 2 5]; 

>> a(end - 1) 

ans = 

2

ÁLength of array [length ]

>> length(a)

ans =   

4

1 3 2 5a =

Length = 4

ÁDimensions of array [size ]

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

rows = 1

columns = 4

1 2 3 5

columns = 4

ro
w

s
 =

 1
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Useful functions to work with 
arrays (II)

Â Find a specific element [find ] **

>> a = [1 3 2 5 10 5 2 3]; 

>> b = find(a==2) 

b =

3     7

ÁSorting [sort ] ***

>> a = [1 3 2 5]; 

>> [s,i]=sort(a)

s =

1     2     3     5

i =

1     3     2     4

1 3 2 5

1 2 3 5

a =

i =

s =

1 3 2 4 Indicates the index 

where the element 

came from
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Some operators must be handled 
with care :

Some operators must be handled with care:

A = [1 2 ; 4 5]

B = A * A prints  9    12

24    33

B = A .* A  prints 1     4

16    25

Element by element multiplication
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Sub-matrixes

A matrix can be indexed using another matrix, to 

produce a subset of its elements:

a = [100 200 300 400 500 600 700]       b = [3 5 6]

c = a(b):

300  500  600

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

ÅThis works in 2-D as well, e.g. c(2:3, 1:2) produces a 

2 x 2 submatrix.

ÅThe rows and columns of the submatrix are renumbered.
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Images can be treated as matrix

Loading an image:

a = imread(ópicture.jpgô);

imshow(a);
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Plotting

ÅCommands covered: plot, xlabel, ylabel, title grid, 
axis, stem, subplot 

Åxlabel('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,

Åsubplot(211),semilogx(w,magdb); 

Åsubplot(212),semilogx(w,phase); 
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Modifying plots

Create line

Create Arrow

Add textSelect Object

Zoom out

Zoom in
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Changing plots as visualization

ÁAdd titles

ÁAdd labels on axis

ÁChange tick labels

ÁAdd grids to axis

ÁChange color of line

ÁChange thickness/ 

Linestyle

Áetc
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Example (I)

Right click

A

B

C

Change color and 

width of a line



20

Example (II)

The result é

Other Styles:
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3
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Changing figure properties with 
code (I)

ÁGUIôs are easy, but sooner or later we realize that 

coding is faster
>> a = cumsum(randn(365,1)); % random walk of 365 values

If this represents a yearôs 

worth of measurements of an 

imaginary quantity, we will 

change:

Åx-axis annotation to months

ÅAxis labels

ÅPut title in the figure

ÅInclude some greek letters 

in the title just for fun
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Changing figure properties with 
code (II)

ÁAxis annotation to months
>> axis tight; % irrelevant but useful...
>> xx = [15:30:365];

>> set(gca, óxtickô,xx) The result é
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Changing properties of figures 
with code (III)

ÁAxis annotation to months
>> set(gca,ôxticklabelô,[óJanô;...

óFebô;óMarô])

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

ÁAxis labels and title

>> xlabel( óMonth of 2005ô)

>> ylabel( óImaginary Quantityô)

>> title( óMy measurements (\ epsilon/ \ pi)ô)

Other latex examples:

\alpha, \beta, e^{-\alpha} etc


