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First Steps

You should start MATLAB by simply typing matlab in your Unix system. If all goes well you will see a MATLAB prompt

>>

inviting you to initiate a calculation. In what follows, any line beginning with >> indicates typed input to MATLAB. You are expected to type what follows by not the >> prompt itself. MATLAB supplies that automatically.

 

Arithmetic with MATLAB

MATLAB understands the basic arithmetic operations: +, -, *, /. Powers are indicated with ^, thus typing

>> 5*4 + 3^2

and pressing enter, results in

ans =      

      29

The laws of precedence are built in but if in doubt, you should put parentheses appropriately. For example,

>> 7+3*(2/(8-2))

ans =

       8

The sort of elementary functions familiar on hand calculators are also available. For example,

>> sqrt(3^2+4*4)

ans =

       5

>> exp(log(3.2))

ans = 

       3.2

Using Variables

You can assign numerical values to variables for use in subsequent calculations. For example the volume of a sphere can be calculated via the following sequence:

>> radius = 3; 

>> volume=(4/3)*pi*radius^3

volume = 

     113.0973
Note that the first line did not seem to produce a result in screen. When MATLAB encounters an instruction followed by a semi-colon ; it suppresses any visual confirmation. It really does obey the instruction and records the value of the variable in the memory. This is useful if you want to avoid cluttering up the screen with intermediate results. Each variable must somehow be assigned before you make use of it in further calculations. For example if you have followed the above example with,

>> x=4*pi*radius*h

you should get the result,

??? Undefined function or variable 'h'.

This is self-explanatory. If you now type 

>> h=3;

>> x=4*pi*radius*h
you should have more success. Incidentally, a quick way of repeating a previous MATLAB instruction is to press the ‘up-arrow’ key until you recover the command you need.  You may also use the sideways arrows to modify any of the previous commands.

At any point typing the command,

>> who

tells about all the variables that are in the workspace of the current MATLAB session.

Vectors

A vector can be input in several ways. For example,

>> u=[1 3 5] ;

>> v=[1,3,5];

>> w=1:2:5;

All three commands above yield the same vector. One can perform vector operations such as,

>> z=u+v-w;

Note that the vectors described so far are row vectors. To get a corresponding column vector, we invoke the transpose of a vector. For example,

>> u’

ans = 

       1

       3

       5

The difference between the vectors u and u’ can be understood by typing the commands

>> size(u)

>> size(u’)

which yields the row size followed by the column size for each vector. One can now multiply vectors appropriately to either yield an innerproduct

>> z=u*u’

or a matrix,

>> z=u’*u

Multiplication of vectors only happens if the inner matrix dimensions agree. For example, 

>> u*u

would yield,

??? Error using ==> *

Inner matrix dimensions must agree.

Suppose we want a set of values z given by z = u2 then we want

>> z = u.*u;

where the  .  is inserted before the * symbol which forces an element-by-element operation. Similarly u./v and u.^3 can be understood to be the corresponding element-by-element operations.

To save a certain part of the work in the MATLAB session, one can type,

>> diary work1

>> ….

>> ….

>> diary off

All the work between the diary commands will be saved into a file called work1. 

One of the most useful commands in MATLAB is the help command. For example you can type,

>> help sin

>> help sqrt

and so on. 

 
Matrices

To define a matrix you start with its name. Square brackets are used to begin and end each matrix. You can separate elements with a space or a comma, and end each row with a semi-colon like this: 

>> A = [1, 2, -6; 7, 5, 2; -2, 1, 0]

or this: 

>> A = [1 2 -6; 7 5 2; -2 1 0]

In either case you have defined the same 3 by 3 matrix named A and you can use it at any time in a calculation or to define another matrix by using its name (A).

Examples: 

>> B = [2 -4 7 ]      B is a 1 by 3 row matrix 
>> C = [2; -4; 7; ]     C is a 3 by 1 column matrix [image: image1.png]



>>D = [5, 8,-2; 3,-4, 5]     D is a 2 by 3 matrix [image: image2.png]



You can edit individual elements of a matrix as follows: 

>> A(1,1) = -5      changes the element in row1 column1 of matrix A to -5

>> D(2,3) = 0      changes the element in row2 column3 of matrix D to 0

To perform operations on matrices you use the symbols ( +, -, * ) from the number keypad or above the numbers across the top of the keyboard. 
Examples:

>> A + A      

adds the matrix A to itself.

>> B * C     
 
multiplies B and C

>> C*B - A      
A is subtracted from the product of C and B

The symbol   ^   (above the number 6) is used to raise a matrix to an exponent as follows:

>> A^3     

cubes the matrix A (you might also use A*A*A for the same calculation)

>> C*D     

an error message is displayed Matlab will give an error message when the 

calculation cannot be done because of a dimension mismatch.

To solve the system of equations for (x, y, z) using Gaussian Elimination:

a x + b y + c z = u

e x + f y + g z = v

p x + q y + r z = w

we perform the following steps in matlab.

>> A = [a b c; e f g; p q r];

>> b = [u; v; w];

>> M = [A b];

>> R = rref(M);

>> X = R(4, 1:3);

Here are some basic matlab commands that you will need: 
quit or exit     either of these closes the program and ends your matlab session.

save filename     this command will save all variables (and ONLY the variables - NOT the whole session) that you have defined in the current session. This is helpful when you enter large matrices that you want to work with at a later date. 

load filename      this command loads the variables that you saved in a previous session.

lpr     this is the command used to print your diary file. EXIT THE MATLAB PROGRAM. 
At the osf1 prompt, type:  lpr -Pst220 filename   (note: st220 is the printer in ST I room 220. At other locations you will use another printer name after the -P )

who     displays variables you have defined in your current session

why      matlab answers the question.(again and again)

clear      clears all variables from your current session. Only use this command if you want to lose everything.

%      this is used for comments. Matlab ignores any line that begins with %

Matlab has many built in matrix functions and operators. I have listed some here that you may find useful: 

>> size(A)     gives the dimension of the matrix A 

>> inv(A)     calculates the inverse of the matrix A , if it exists.

>> det(A)    calculates the determinant of the matrix A

>> rref(A)     calculates the row reduced echelon form of the matrix A

>> A'      forms the transpose of the matrix A. 

>> eye (2,2)     this is the 2 by 2 identity 

>> zeros (3,3)     builds the zero matrix of any dimension 

>> ones (3,2)     fills a matrix of any size with ones. 

>> rats(A)      displays elements of the matrix A as fractions 

>> format long      displays all numbers with 15 digits instead of the usual 4 digits 

Plotting Basics

Suppose we wish to plot the graph y=x2 in the interval [-1, 1], then just type,

>> x = -1:0.1:1

>> y=x.*x

>> plot(x,y)
Note that the axes are automatically chosen to suit the range of variables used. One can add more features to the plot using the following commands:

>> title(‘Graph of y=x^2’)

>> xlabel(‘x’)

>> ylabel(‘y’)

Suppose now we want to plot the graphs y1=x2 and y2=2x on the same figure, we need,

>> y1=x.*x;

>> y2=2*x;

>> plot(x,y1)

>> hold on

>> plot(x,y2,’ro’)

Note that the hold on command tells MATLAB to retain the most recent graph so that a new graph can be plotted. Note that axes are adjusted and the second curve is plotted with a red circle. More options on the choice for the color and symbol can be found by typing,

>> help plot

