A Very Short Introduction to MATLAB

MATLAB is an environment that allows you to perform numerical computation, programming, and graphics. When you start MATLAB you will get the following curser

>>

The first thing you should pay attention when you start MATLAB is your directory. You can check you directory by “cd” command:

>> cd

C:\MATLAB6p1\work

>>

Hence, all files we create or save will be in this particular directory.

The basic operation unit of MATLAB is a matrix. Suppose we want to create a variable (called a) that is equal to 2. We can do this by

>> a=2

a =

     2

>>

Until we change it or we close MATLAB or clean the workspace, a is a 1by1 matrix equal to 1 for MATLAB. Command “size” gives the size of a matrix. 

In this case:

>> size(a)

ans =

     1     1

>>

Lets create another variable (called b)

>> b=3

b =

     3

>>

We can do all kinds of operations using these variables

>> a+b

ans =

     5

>> a-b

ans =

    -1

>> a*b

ans =

     6

>> a^b

ans =

     8

>>

We can also create larger matrices. For example

>> A=[a b;1 2]

A =

     2     3

     1     2

>>

and 

>> B=[3 4;5 6]

B =

     3     4

     5     6

>>

Once we have larger matrices we can also use matrix operations

>> C=A+B

C =

     5     7

6 8

>> C=A.*B

C =

     6    12

     5    12

>> C=A*B

C =

    21    26

    13    16

>>

There are several build in commands in MATLAB that are very useful. For example, let

>> A=[1 2 3 4 5 6 7 8]

A =

     1     2     3     4     5     6     7     8

>> B=[1 2 3 4 5 6 7 8;6 6 6 6 6 6 6 6]

B =

     1     2     3     4     5     6     7     8

     6     6     6     6     6     6     6     6

>>

Note the following operations:

>> mean(A)

ans =

    4.5000

>> std(A)

ans =

    2.4495

>> min(A)

ans =

     1

>> max(A)

ans =

     8

>> max(B)

ans =

     6     6     6     6     6     6     7     8

>> max(max(B))

ans =

     8

>> mean(B)

ans =

    3.5000    4.0000    4.5000    5.0000    5.5000    6.0000    6.5000    7.0000

>> log(A)

ans =

         0    0.6931    1.0986    1.3863    1.6094    1.7918    1.9459    2.0794

>> log(B)

ans =

         0    0.6931    1.0986    1.3863    1.6094    1.7918    1.9459    2.0794

    1.7918    1.7918    1.7918    1.7918    1.7918    1.7918    1.7918    1.7918

>> norm(A)

ans =

   14.2829

>> norm(B)

ans =

   21.5881

>>

We can create new matrices using existing matrices

>> C=[A;B]

C =

     1     2     3     4     5     6     7     8

     1     2     3     4     5     6     7     8

     6     6     6     6     6     6     6     6

>> D=reshape(A,4,2)

D =

     1     5

     2     6

     3     7

     4     8

>> E=D(:,1)

E =

     1

     2

     3

     4

>> F=D(1,:)

F =

     1     5

>> F=D(1:2,:)

F =

     1     5

     2     6

>>  

The most powerful feature of the MATLAB is creating m files. There are two types of m files. One is simply a list of command. In order to create an m file simply choose: 

file\new\mfile  

You will see that a new window is opened. Now lets write down 

%%%%%%%%%%%%%%%%%%%%%%%%%

% THIS IS AN M FILE

clear 

% clear deletes everything in the memory, be careful

a=2;

b=3;

c=a+b;

d=a^b;

%%%%%%%%%%%%%%%%%%%%%%%%%%

and then save this file under name try1. Now you have an m file in your directory called try1.m. If you go back to MATLAB and type try1

>> try1

you will see that nothing happened. What happened is the following: MATLAB cleaned all the variables we have created so far and then created a,b,c, and d in exactly the way we wanted. Hence

>> A

??? Undefined function or variable 'A'.

>> a

a =

     2

>> b

b =

     3

>> c

c =

     5

>> d

d =

     8

>>

The power of the m files is that they can make very complicated calculations. Two important commands that we will use are “for” and “if ”. These commands allow us to do an operation again and again. To see this lets create another m file, called try2.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% FILE TO SHOW FOR and IF

% SUPPOSE YOU WANT TO CREATE A VECTOR THAT START WITH 2 AND

% EACH NUMBER IS THE SQUEARE OF THE PREVIOUS NUMBER

% SUPPOSE YOU WANT TO DO THIS N=10 TIMES

N=5;

X=[2;zeros(N-1,1)];

% NOW WE HAVE A VECTOR X THAT IS ALL ZEROS.

for i=1:(N-1);

    X(i+1)=X(i).^2;

End

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

If you now type try2 in MATLAB, you have create a matrix X

>> try2

>> X

X =

           2

           4

          16

         256

       65536

>>

To understand command “if” consider the following addition to the previous program:

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% FILE TO SHOW FOR and IF

% SUPPOSE YOU WANT TO CREATE A VECTOR THAT START WITH 2 AND

% EACH NUMBER IS THE SQUEARE OF THE PREVIOUS NUMBER

% SUPPOSE YOU WANT TO DO THIS N=10 TIMES

N=5;

X=[2;zeros(N-1,1)];

% NOW WE HAVE A VECTOR X THAT IS ALL ZEROS.

for i=1:(N-1);

    X(i+1)=X(i).^2;

end

% SUPPOSE WE WANT TO REPLACE ELEMENTS OF X THAT ARE LESS THAN %100 BY

Y=zeros(N,1);

   for i=1:N;

     if X(i)<100;

       Y(i)=0;

    else

        Y(i)=X(i);

    end

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

Now if you run try2, you will get

>> try2

>> X

X =

           2

           4

          16

         256

       65536

>> Y

Y =

           0

           0

           0

         256

       65536

>>

Other type of m files is called function files. They are used to create a function. Let create a function that takes a value and rises  it to the power of 0.3. Let call this function “production”

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

PRODUCTION FUNCTION

function out=production(in)

a=0.3;

out=in^0.3;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

Now we can use this function whenever we want.

>> production(3)

ans =

    1.3904

>> 2+production(3)

ans =

    3.3904

>> max(production(2),production(1))

ans =

    1.2311

>>

