Matlab tutorial

Based on the tutorial at http://www.cyclismo.org/tutorial/matlab/vector.html

For official infos and everything go to http://www.mathworks.com/index.shtml
For all the free toolboxes: http://stommel.tamu.edu/~baum/toolboxes.html
Getting started

Type Matlab in UNIX or just launch Matlab by windows

For help type help, or help function_name

· Simple Variable

· Type A = 4;
· Vector

· Type A = [1 2 3 4];
· Matrix

· Type A = [1 2 3 4; 5 6 7 8];

Matlab is actually all matrices…

Thus you can type A(2,2) or A(1:3,1:4), etc.
If you type A(:,:) it’s equivalent to type A
If you don’t use the ; then it will print the output on the screen

To see what you have created, type who. clear will erase all workspace variables.
size and length return the dimension of your variables

Usual operators applied, to transpose a matrix use ‘. Multiplication and division, elements by elements of matrices are done by putting a dot before the operator ./
To save your variable use save var varname
Default format is double so to change type format long
Most mathematical function exists (fft, cos, sin, etc.)
To add a directory with some Matlab functions type addpath the_path at the start of your program
Always put comments, so use the % operator
Programmation

· Loop



for i=begin:step:end




calcul



end

· While



while(condition)




calcul



end

· If

if  (condition statement)
    (matlab commands)

end

OR

if  (condition statement)
    (matlab commands)

elseif  (condition statement)
    (matlab commands)

elseif (condition statement)
    (matlab commands)

.

.

.

else

    (matlab commands)

end

To find a value in a variable use find, min and max apply as weel as <, > and the operator ~= to say different from.
Plots
Use plot(variable)

Then help plot to see options. These are used as follow: plot(variable,’color’,’linewidth’,#)

Use subplot for subplotting. 

i.e:  >> subplot(1,2,1);

>> plot(x,y,'go',x,true)

>> subplot(1,2,2);

>> plot(x,abs(true-y),'mx')

xlabel and ylabel to define the label of your axis.

title(‘ur_title’) for the title of the figure

i.e: >> plot(x1,y1,'go',x1,true1)

>> plot(x1,abs(true1-y1),'mx')

>> subplot(1,2,1);

>> plot(x,abs(true-y),'mx')

>> subplot(1,2,2);

>> plot(x1,abs(true1-y1),'mx')

>> title('Errors for h=1/32')

>> xlabel('x');

>> ylabel('|Error|');

>> subplot(1,2,1);

>> xlabel('x');

>> ylabel('|Error|');

>> title('Errors for h=1/16')

Use axis to determine your x and y axis legend

i.e: axis([xmin xmax ymin ymax])
To save your figure type print –urformat fig_name

i.e: >> print -dps error.ps

Many other plot existes like scatter plot (scatter), histograms (bar or hist)
And for 2-D plot (pcolor, contour, contourf), see also the associated shading option
For 3-D graph (mesh, surf)
Log plot (loglog, semilogx, etc…)

For more info on graphic go to: http://enacit1.epfl.ch/cours_matlab/graphiques.html

Reading data/files 

To load data use load filename (works great when the file is .mat or a .txt)
You can also use [bla_bla,toto]=textread(filename,’%f%f’)

For binary file use fopen then fread, for netcdf file see the ncx_help/snctools.
Tips
- Think Matrices…avoid loops and if statement:
i.e: use: A=[1:10^6];B=A.^2;
Instead of  he loop for i=1:10^6;B=i./2;end;
- Always use the help and the whos command
- To debug use the keyboard command (return or dbquit to quit)

- Screen printing takes time so use the ; 
