Lesson 12.

3.4. Anonymous Functions

Sometimes, it is more convenient to define a function inside your script rather than in a separate file. For example, if a function is brief (perhaps a single line) and unlikely to be used in other scripts, then the anonymous form of a function can be used. This will save you from having to create another .m file. An example is:

fh = @(x,y)(y*sin(x)+x*cos(y));

MATLAB defines the @ sign as a function handle. A function handle is equivalent to accessing a function by calling its function name, which in this case is fh. The (x,y) defines the input arguments to the function, and(y*sin(x) +x*(cos(y)) is the function. Anonymous functions may be used in a script or in the command window.

Example: In the Command Window, type in the following two lines:

>> fh = @(x,y)(y*sin(x)+x*cos(y));
>> w = fh(pi,2*pi)

w =

    

3.1416

-----------------------------------------------------------------------

Additional information on anonymous functions can be obtained by typing help function_handle in the Command Window.

Example 3.7.

The following example uses an anonymous function and is a modification of Example 2.12. The script loads the data file atm_properties .txt (located at the end of the script). The first column is the altitude, the second column is the temperature, the third column is the pressure and the fourth column is the density. Note: the data file is only to contain numbers. The script interactively, asks the user to enter an altitude from the keyboard. 

% Example_3_7.m
% This program interpolates for atmospheric properties T,p and rho 
% at an altitudes entered from the keyboard. 
% Atmospheric table data is loaded into the program from the data file 
% atm_properties. Properties of Temperature, pressure and density at 
% the specified altitudes are determined by interpolation and printed 
% to the screen. The data table includes properties every 1000 m from 
% z=0 % to z=5000 m.
% An anonymous function (avoids creating an extra .m file) is used 
% to do the interpolation:
clear; clc;

% anonymous function
yf = @(z,z1,z2,y1,y2) (y1+(z-z1)*(y2-y1)/(z2-z1));

load 'atm_properties.txt'
zt=atm_properties(:,1);
Tt=atm_properties(:,2); 
pt=atm_properties(:,3);
rhot=atm_properties(:,4);
char='Y';
while char=='Y'
fprintf('Enter the altitude at which atmospheric properties \n');
fprintf('are to be determined \n');

z=input('Altitude range is from 0 to 5000 m \n'); 
for i=1:length(zt)-1
    
if z >= zt(i) && z < zt(i+1)
z1=zt(i); z2=zt(i+1); T1=Tt(i); T2=Tt(i+1);
T=yf(z,z1,z2,T1,T2);
p1=pt(i); p2=pt(i+1); 
p=yf(z,z1,z2,p1,p2);
rho1=rhot(i); rho2=rhot(i+1);
rho=yf(z,z1,z2,rho1,rho2);
         fprintf('z=%.1f(m) T=%.2f(C) \n',z,T);  

   fprintf('p=%.5e(Pa)  rho=%.5e(kg/m^3) \n',p,rho);
    
end
end
   fprintf('\n');

   fprintf('Do you wish to enter another altitude ');
   char=input('enter Y for yes or N for no \n','s');
end

----------------------------------------------------------------------------------------------------------
The following atm_properties.txt file needs to be created before running Example 3.7.m 

  
   0    288.15    1.0133e+005      1.2252 
      1000    281.65    8.9869e+004      1.1118 
      2000    275.15    7.9485e+004      1.0065 
      3000    268.65    7.0095e+004      0.9091 
      4000    262.15    6.1624e+004      0.8191 
      5000    255.65    5.4002e+004      0.7360 
-----------------------------------------------------------------------------------------------------------

Program results:

Enter the altitude at which atmospheric properties 

are to be determined. Altitude range is from 0 to 5000 m 

2340

z =2340.0(m) T=275.15(C) p=7.94850e+04(Pa)  rho=1.00650(kg/m^3) 

Do you wish to enter another altitude enter Y for yes or N for no 

Y

Enter the altitude at which atmospheric properties 

are to be determined. Altitude range is from 0 to 5000 m 

4580

z=4580.0(m) T=262.15(C) p=6.16240e+04(Pa)  rho=0.81910(kg/m^3) 

Do you wish to enter another altitude enter Y for yes or N for no 

N

>>

------------------------------------------------------------------------------------------------------
3.5. MATLAB’s  interp1 function

MATLAB has a function named interp1 that performs interpolation. 

The syntax for interp1 is: 

Yi = interp1(X,Y,Xi)
where X and Y are a set of known (x, y) data points and Xi is the set of x values at which the set of  y values, Yi, are to be determined by linear interpolation. Arrays X and Y must be of the same length. Note: If  Xi is a vector, then Yi will also be a vector. The function interp1 can also be used for interpolation methods other than linear interpolation, and this is covered in Chapter 9 on Curve Fitting. The next example demonstrates the use of interp1 function for interpolating for internal energy of refrigerant 134a [1] at temperatures specified in vector T2.

Example 3.8.

% Example_3_8.m
% This program uses MATLAB's function interp1 to interpolate for
% the internal energy, u, as a function of temperature, T, of 
% refrigerant 134a at a pressure of 0.6 bar.
% Measured values of the internal energy (kJ/kg) vs. temperature (C) 
% are specified in vectors ut and Tt respectively.
% The temperatures at which the internal energy is to be determined  
% are specified in vector T2.
% The program also creates a plot of u vs. T and includes points of 

% u at temperature T2.
clear; clc;
Tt=-20:10:90; 
ut=[217.86 224.97 232.24 239.69 247.32 255.12 263.10 271.25 ...
    279.58 288.08 296.75 305.58];
fprintf('This program interpolates for the internal energy, u at \n');
fprintf('a specified temperature T. \n'); 
fprintf('The allowable temperature range is -20 to +90 C. \n\n');
T2=[-12 6 24 32 64 82];
u=interp1(Tt,ut,T2);
fprintf('  T2(K)   u(kJ/kg)  \n');
fprintf('----------------------------\n');
for i=1:6
    fprintf(' %6.1f    %8.3f \n',T2(i),u(i));
end 

plot(Tt,ut,T2,u,'o' );
xlabel('T'), ylabel('u'), title('u vs. T'), grid;

-----------------------------------------------------------------------------------------
Program results:
This program interpolates for the internal energy, u at 

a specified temperature T. 

The allowable temperature range is -20 to +90 C. 
  T2(K)    u(kJ/kg)  

----------------------------

  -12.0     223.548 

    6.0     236.710 

   24.0     250.440 

   32.0     256.716 

   64.0     282.980 
   82.0     298.516

>>
See Figure 3.2
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Figure 3.2

Review 3.2.

1.  If a programmer wishes to write a self written function, but does not wish to create an

additional .m file, what can the programmer do and what is the constraint?

2. What is the name of MATLAB’s function that does interpolation?

3. What are the inputs to MATLAB’s interpolation function?

4. What are the outputs from MATLAB’s interpolation function?
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