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MATLAB files and programs

 In MATLAB we can place commands in a simple text
file and then tell MATLAB to open and evaluate them
just as if they had been typed at the prompt.

 To create a script M-file, choose New from the File
menu and select M-file which brings up a text editor,
then enter all your MATLAB commands.

 To view the contents of a M-file, for example,
myexample.m use type myexample

MATLAB files and programs

 For example, create a file called factbar.m
that contains these MATLAB commands:

% investigate the factorial explosion

r=ones(1,6);
for n=2:6
  r(n)=n*(r(n-1);
end;
bar(r); 
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M-file functions

 Functions are M-files that can accept input arguments and return
output arguments; the name of the M-file and the function should
be the same.

 Functions operate on variables within their own workspace
accessed at the MATLAB command prompt.

function f=myfact(n)
% MYFACT(N) computes N! using an iterative method
f=1;
if (n>1)
  for m=2:n
    f=m*f:
  end;
elseif (n<0)
  error(‘negative factorial attempted’);
end;

File management

 MATLAB uses a search path, or a list of directories, to
determine how to execute functions. When we call a
standard function, MATLAB executes the first M-file on
the path that has the specified name.

 We can override this behaviour using special private
directories and sub-functions. The command path
shows the search path on any platform.

 MATLAB provides several generic operating system
commands for manipulating and managing files:
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File management

Show present working directory or folder (unlike UNIX)cd

Same as cdchdir

Same as cdpwd

Display the directory path to test.mwhich test

Same as cd pathchdir path

Change to directory of folder given by pathcd path

Delete the M-file test.mdelete test

Display the M-file test.m in the command windowtype test

Same as dirls

List all files in the current directory or folderdir

Return a listing of all M-files in the current directory of folderwhat

DescriptionCommand

General principles for programming

 Sequence
– List of statements / commands to be executed

 Alternation
– Choose which statements / commands to execute

based on some expression
 Repetition

– Repeated execution of statements / commands
under the control of some expression
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MATLAB control flow

 Programming languages offer features that
allow us to control the flow of command
execution based on decision making structures.

 MATLAB has 5 control flow structures:
– if statements
– switch statements
– for loops
– while loops
– break statements

MATLAB control flow

 The if statement evaluates a logical
expression (one that is either true or false) and
executes a group of statements when the
statement is true – optional elseif and else
keywords provide for the execution of alternate
groups of statements.

 An end keyword, which matches the if,
terminates the last group of statements – no
braces or brackets are involved (unlike, say, C)
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if example

 MATLAB’s algorithm for generating a magic square of order n
involves three different cases; when n is odd, when n is even
but not divisible by 4, or when n is divisible by 4. This is
described by:

if (rem(n,2) ~= 0)
  M = odd_magic(n);
elseif (rem(n,4) ~= 0)
  M = single_even_magic(n);
else
  M = double_even_magic(n);
end;

 In this example, the three cases are mutually exclusive, but if
they weren’t, the first true condition would be executed.

for loop example

 The for loop repeats a group of statements a fixed, pre-
determined number of times – matching end delineates the
statements

for n=2:6
  r(n) = n*r(n-1);
end
bar(r);

 The semicolon terminating the inner statement suppresses
repeated printing and the the bar(r) after the loop displays the
final result.
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for loop example

 It is a good idea to indent the loops for readibility, especially
when they are nested …

for i=1:m
  for j=1:n
    H(i,j) = 1/(i+j);
  end;
end;

 These loops should be avoided where there is an equivalent
array or matrix approach to solving a problem – the latter will
always be more efficient.

while loop example

 The while loop repeats a group of statements an indefinite
number of times under the control of a logical statement – matching
end delineates the statements …
% Oh-err – real maths using interval bisection to
find the zero of a polynomial …

a=0; fa = -Inf;
b=3; fb = Inf;
while ((b-a) > (eps*b))
  x = (a+b) / 2;
  fx = x^3-2*x-5;
  if (sign(fx)==sign(fa))
    a = x; fa = fx;
  else
    b = x; fb = fx;
  end;
end;
x
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Next time …

 Introduction to differential calculus
– Concepts and principles
– Functions
– Differentiation


