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A. Introduction – M-files
Due to computational applications in this lab that will be used in later projects, it is in our interest to be able to create files in MATLAB that will allow us to utilize any results we obtain.  The proper name for a program file used in MATLAB is called an M-file.  To edit a new file, open MATLAB, then go to 

File -> New  -> M-File

As an example file, Type the following lines in the m-file to plot a circle of radius 1

x=[-1:0.01:1];
y_top=sqrt(1 - x.^2);
y_bottom=-sqrt(1 - x.^2);
plot(x,y_top)
hold on
plot (x,y_bottom)
Now save the file as circle.m to the desktop.

Specify the “current directory” in the MATLAB menu-bar to the destktop and notice that the current directory window displays our circle.m file.  

Type 

circle

In the command window and you should obtain a plot of a circle provided the x and y scales are equal.  (notice that MATLAB is case sensitive so be sure you type the command as all lower case since that is how you saved the file).
B.  Creating functions using m-files

A more sophisticated use of m-files is to create functions which can be called from the command window or other m-files.  When calling a function, one specifies the name of the function and the various input arguments.  An important note of all function files in MATLABis that

The name of the function has to be the same as the name of the function m-file

This is to ensure that when you specify the function in the command window, that MATLAB know where to look in the working directory for the actual function program.

 
Let us now consider an example. I can call a function that specifies the roots of a second order polynomial equation with coefficients and a,b,c . The command to call this function that might be 

root(a,b,c) 

The associated m-file for this function, would look like the following

function root(a,b,c) 
if (b^2-4*a*c<0) 
'root is imaginary'
end
x1=(-b+sqrt(b^2-4*a*c))/(2*a)
x2=(-b-sqrt(b^2-4*a*c))/(2*a)

Notice that the function name, root, needs to have the same name as the file name root.m as stated above.  

As an example of how the above function file works, verify that the root.m file is located in the MATLAB working directory and then type

Root(1,-5,6) 

In the command window.  Confirm that your output in the command window is 

x1 =

     3

x2 =

     2
1.  Reproduce the steps in the above example and verify that the above function finds the root of a second order polynomial for various coefficients. 
C.   Equation of State
We are interested in reproducing the International equation of state for seawater as presented in your notes as a function in MATLAB
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(1)
Where pressure is measured in bars, temperature in degrees Celsius, Salinity in Practical Salinity Units and density in 
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The approximate polynomial expressions for density at standard pressure, 
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, are on page 5 of your lecture notes.  

You will notice that in the following directory, 

C:\Documents and Settings\bruch\jj bruch\SO 414\Lab problems\Lab 2
you are given an M-file, titled rho.m that currently contains the coefficients of  polynomials of 
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 as well as the formula for the bulk modulus polynomial already filled out.  
We are interested in creating a function using an M-file such that, when one specifies a particular salinity, temperature and density, it returns the density in accordance with equation (1) above.  For example, if you want to find the density at 35 PSU, 25 oC and 1000 bar, you type
 rho(35,25,1000) 
at the command window.  MATLAB will then return the value 

1062.53817 

2. Using the function M-file example given in section 2, complete the information needed for in the rho.m file to obtain a function that reproduces the equation of state of seawater for a given salinity,  temperature and  pressure.  The density equation is specified in equation (1) and the polynomial equations for 
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 are given in our notes.  

3.  Once you have verified that your rho.m file is complete, email your instructor the resulting m-file so he can verify it works.  In your write up, show how you verified that your equation of state function worked correctly.  
4. We will use the results from this lab in our next lab so you must verify that your file works correctly.
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