ENGR 128

S. S. Moor


Function Development Example:  a sin function – fill in as we go through it (see lecture notes). 
The MATLAB trigonometric functions expect their argument to be in radians. Write a function called sindeg that accepts an angle x in degrees and “returns” the value of the sine function.  

Set Up/ Introduction



Type of Program: 
( Script
 ( Function

1. Problem Statement: 

Calculate the sin of an angle given in degrees
2. Inputs:  (full name, variable to be used, units)

	Variable Name
	Description
	Units or Values
	Input Source*

	x
	 Angle measure
	Degrees
	Command line


* Possible sources:  command line, file, interactive input

3. Output:  (full name, variable to be used, units)

	Variable Name
	Description
	Units or Values
	Output type*

	s
	Sin of angle
	-1 to 1 
	Command Line


* Possible types:  command line, file, display 

4. Solution Steps (order of these two parts may be varied): 

Perform calculation on test case(s)

  
Identify the steps/equations

(select a test case if one is not given,  avoid answers of 0 or 1)
x = 45

r = (/180 (45) = (/4

sin ((/4) = 0.707 …
x = 90 
r = ((/180(90)) = (/2
sin ((/2) = 1
5.  Coding:  Write and run program (do this in MATLAB)
 



6.  Validation (Prove that the function is working correctly)
Test Case Check: Check the output against hand calculation 


Always show the call statement used and the result returned in your problem sets 
>> sindeg (45)

ans =    0.7071   
>> sindeg (90)

ans =
  1.0000


Test case matches example calculation. 
Test on wider cases: if necessary  
This is very important in this case because this function is a very general function – pick five or six test cases for this function and see if the answers given are what you would expect. 
e.g.      >> a = 0:30:360;


  >> sindeg(a)
ans =

         0    0.5000    0.8660    1.0000    0.8660    0.5000    0.0000   -0.5000   -0.8660   -1.0000   -0.8660   -0.5000   -0.0000

Notice values start at zero increase to 1, go back through zero, down to -1 and back to zero.  Just the pattern we would expect for a sine wave.  This adds to our confidence in this program.  
Steps/Equations 





Convert degrees to radians:	r = (/180 x 


Calculate the sin: 			sin(r)








function definition line includes:


    the word “function”


    followed by:   output = name(input)





function s = sindeg(x)


% function s = sindeg(x)


% Returns the sin of an angle given in degrees.


% This function is capable of handling vector inputs. 


% S. Scott Moor 	January 2004


%


%  input:  x = angle in degrees 


% output:  s = resulting sin





% r = angle in radians 





% calculate radians


r = pi/180*x;





% calculate sin


s=sin(r);








Introductory comments that will be the help response. 





Output variable used on LHS at end of function





Input variable from the function definition line used on RHS in calculations









