Programming Systems Design
CSCI 455

FALL 2009
Dr. K. Narayanaswamy

Programming Assignment # 3

Due Date: 9/27/2009 (11:59:59 p.m.)

Goal
This assignment requires you to understand how to declare and use FUNCTIONS, including passing of parameters by value and reference.  Naturally, this assignment also requires you to apply all the prior material that has been taught on this course.
Task

Task 1:  In algebra, n! (pronounced “n Factorial”) is defined as the product of all the integer numbers from n to 1, i.e.,: n*(n-1)*(n-2)…2*1 Your program should implement a function called “factorial” that given a number returns n!.  For non-positive numbers or 0, for which factorial is not sensible, factorial should return the value 0.

Task 2: Define a function “is_fibonacci” that takes a single integer number as parameter and returns a Boolean result – true if the number appears in the Fibonacci sequence (defined in Assignment 1) and false otherwise.

Task 3: Define a function “mystery” that does not return a value as an expression.  “mystery” is called as below:


mystery(a, b, c, d);   // a , b, c, and d are all integers


after the call to “mystery” as shown above the results are as follows: 



a and b are not to be modified by “mystery”; c and d are to be designed to



pass back results to the caller.  The functionality of “mystery” is as follows:

if a and b are BOTH Fibonacci numbers, c is set to (a+b), and d is set to (a+b)! (i.e., Factorial(a+b)).  Otherwise, c is set to (a+b)!, and d is set to (a+b)

Task 4: Your “main” function should ask the user for an input file name and output file name.  The input file will contain pairs of POSITIVE integer numbers per line (i.e., number is greater than 0).   The maximum input number that can appear is 10.  However, there can be an indefinite number of lines of input.  

A sample of the input file is as shown:

	3
	5

	-3
	7

	4
	6

	5
	7

	34
	5

	3
	3

	103
	7

	7
	3


Your program will apply the function “mystery” to the numbers if they are both positive.  In each case, you should write out the output after “mystery” is applied to each pair of numbers to the output.  You can skip processing input lines that have the number 0 or negative numbers or numbers larger than the maximum, but you must tell the user about the error message at the terminal – no need to put the error message into the file (see the sample transcript below).  A sample transcript of the interaction with the user at the terminal might look as below:

Enter input file: myinput.txt

Enter output file: myoutput.txt

Processing input…

Skipping row that has –3 as input, which is illegal

Skipping row that has 34 as input, maximum is 10
Skipping row that has 103 as input, maximum is 10
All input processed…
The correct output in the output file for the above input is shown below:

When mystery is applied to 3 and 5: results are 8 , 40320

When mystery is applied to 4 and 6: results are 3628800 , 10

When mystery is applied to 5 and 7: results are 479001600 , 12
When mystery is applied to 3 and 3: results are 6 , 720

When mystery is applied to 7 and 3: results are 3628800 , 10
Grading Criteria:

The following are the grading criteria for this assignment.  You should use this as a checklist prior to submission if you want to get full credit for it.

	PROGRAM CORRECTNESS:
	80 points

	Program produces the correct output file
	25

	Program defines factorial function correctly
	10

	Program defines is_fibonacci function correctly
	15

	Program defines mystery correctly
	15

	Output file is readable and neat as shown above
	5

	Input file open and output file open are verified and handled
	5

	Invalid numbers are excluded and printed out to terminal
	5

	PROGRAM DESIGN & STYLE:
	20 points

	Program accommodates any number of input lines in the file
	10

	Program is readable (indentation and mnemonic variables)
	5

	Program is documented (header, each function, and major loops of the program must be documented)
	5


Submit instructions
1. Save each assignment in a separate file (e.g., assign3.cpp). Do not delete or change the assignment after submission. This will help in case there are problems in submitting your assignment. 
2. If relevant, submit your program and any header files required to run it. 
3. The grader will test your program by compiling and executing your program. You are completely responsible for making sure that you submit the program correctly. 
4. For example, to submit the assignment #3, use the following “submit” command with tag p3 (from the directory where you have the program file):
submit -user csci455 -tag p3 assign3.cpp
