MATLAB

1. How to access MATLAB from the college machines 

Follow these simple steps

a) Log on to the computer

b) Double click on X-Win32 icon

c) Go to Dingo session from X-Win32 

d) Type in your password

e) Type matlab in the new window that comes up 

f) You are now ready to start using MATLAB. You will see >>   on the screen. This is called the command window.

2.  Procedure for simple matrix algebra on the command window

We need to know the following two aspects to perform simple matrix algebra within the command window.

1.How to enter a matrix at the prompt

2.what are the different operators and functions available in MATLAB 

Entering a matrix at the prompt:

All the elements of the matrix must be enclosed in square brackets. Either commas or spaces can separate the elements within the same row. Different rows should be distinguished either by semicolons or by pressing enter key at the end of each row. Any of the following methods can be followed

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

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

>>A=[1 2 3

           3 4 5

           5 6 7]

In all the above cases, pressing enter key at the end of the line gives the same result i.e.,

1 2 3 

3 4 5

5 6 7

However a semicolon at the end of a line suppresses from printing the result.

>>A=1,2,3; 3,4,5; 5,6,7];

MATLAB compiler executes the above line but the result will not be printed on the command window.

Operators and functions available in MATLAB for simple matrix algebra:

1.matrix addition can be performed just the same as scalar addition. 

>> A=[1,2,3; 3,4,5; 5,6,7]; %enters first matrix

>> B=[1 1 1; 2 2 2; 3 3 3]; %enters second matrix

>>A+B %gives the sum

The above command gives the desired output.

Note: any statement included after the % sign in a line is not executed and is just a comment line.

2.Matrix multiplication is interpreted in MATLAB in two different ways.

  
a.element by element multiplication

 
 b.the classical matrix multiplication

>>A .*B %element by element multiplication

>>A*B %matrix multiplication

3.Transposing a matrix can be done by using the symbol ’ .

>>A’ %gives the transpose of A

4.Matrix inverse can be found out by using a built in function “inv”

>>inv(B) %gives the inverse of B

5.Matrix determinant also can be found out by using the built in function “det”

>>det(A+B) %gives the determinant of the matrix A+B

3. Matrix algebra by running an M-file:

Creation of M-files:

M-files are the text documents with a .m extension. These are very useful when we deal with applications which need repeated calculations with the same matrices thus obviating the necessity to enter the matrices on the command window every time we need to perform a calculation. To create the m-file, just follow the simple steps given below:

1. Open any text editor e.g. wordpad, notepad etc

2. Type MATLAB commands just like how we would do in the command window

3. Save the text with .m extension

4. Save it in the current path followed by the MATLAB. (the current  path followed   by MATLAB can be known by typing path at the command prompt, and to change the path, one just needs to type cd newpath at the command prompt)

Execution of M-files:

To execute the M-files, one just needs to type the name of the file at the prompt and press the enter key. The MATLAB compiler finds the file according to the path set and then executes the M-file.

4. How to make a simple 2D plot

To make a simple 2D plot enter the x and y values in an array like

>>A=[1,2,3,3,7]  

and 

>>B=[6,4,7,8,6]

Then give the plot function 

>>Plot(A,B),xlabel(‘A’),ylabel(‘B’)

5. How to use ODE45

Example 1 Linear system 

For a system of equations like
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where

               A= [ 0   

1     ]

                     [-k/m

-c/m]


         B= [ 0
]



   [ 1/m ]

               x= [x1]

                    [x2]

the m file for such a program is

function xdot=msd(t,x)

global c f k m

A=[0,1;-k/m,-c/m];

B=[0;1/m];

xdot=A*x+B*f;

after making the above m file  save it as msd.m and then just key in the following in the MATLAB window

 
>>global c f k m

>>m=1;c=2;k=5;

>>f=10;

>> [t,x]=ode45('msd',[0,5],[0,0]);

>>plot(t,x),xlabel('Time(sec)'),...

ylabel('Displacement(m)and Velocity (m/sec)’),...

gtext('Displacement'),gtext('Velocity')

Example 2 Nonlinear System

The M file is 

function yprime=vdpol(t,y);

%vdpol returns derivatives of van der pol's eq

%x''-mu*(1-x^2)*x'+x=0    ('=d/dx,''=d^2/dx^2)

%let y(1)=x    and y(2)=x'

%then y(1)'=y(2)

%y(2)'=mu*(1-y(1)^2)*y(2)-y(1)

global MU
%choose 0<MU<10 in command workspace

yprime=[y(2) 

               MU*(1-y(1)^2)*y(2)-y(1)];
%output must be a column

save it as yprime.m

In the command window enter the following 

>>global MU %define MU as a global variable in the command workspace

>>MU=2; % set global parameter to desired value

>>[t,y]=ode23('yprime',[0 30],[1;0]); % to=0,tf=30,yo=[1;0]

>>y1=y(:,2);%first column is y(1)

>>y2=y(:,2);%second column is y(2)

>>plot(t,y1,t,y2,'--')

>>xlabel('time,seconds'),ylabel('y(1) and y(2)')

>>title('van der pol solution for mu=2')

6. How to use MATLAB help

To use MATLAB help for any function just type help function at the command screen. Example to get help on ode45 just type 

>>help ode45 

at the command screen. 

7. How to logout

To logout just type exit at the command window which will take you to your home directory. Type exit again and that ends your session. Close Xwin32.
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