Programming Systems Design
CSCI 455

FALL 2009
Dr. K. Narayanaswamy

Programming Assignment # 1

Due Date: 9/13/2009 (11:59:59 p.m.)

Goal
This assignment will require you to understand C++ iteration statements (like “while”), the “if” statement, and how to read input from and write output to text files.
Task
A Fibonacci sequence consists of a series of numbers where each number is the sum of the previous two numbers.  A number that appears in a Fibonacci sequence is called a Fibonacci number.  To start the sequence, the first Fibonacci number is 0 and the second Fibonacci number is 1.  So, for example, the first 10 Fibonacci numbers are as follows:


0,   1,   1,   2,   3,   5,   8,    13,    21,   34

Your program must first prompt the user for the name of an input file and the name of an output file.  The input file contains a set of integer numbers.  You may assume the input consists only of integer numbers.  The program should open the input file and read each individual number from the input file.  For each number “n” read from the input file, the program should write out the first “n” Fibonacci numbers to the output file.  Specifically, your program should do the following:

a) For each input number “n”, write out that number to the output file on a separate line
b) Write out the first “n” Fibonacci numbers on line following the line above of the output file
c) Your program should print out TO THE TERMINAL ONLY the total number of input numbers processed in the input file.

d) Your program should print out TO THE TERMINAL ONLY how many invalid numbers (i.e., errors of input) were found (namely numbers for which there simply cannot be Fibonacci numbers – e.g., negative numbers or 0).

e) Your program should also compute the average of ALL the VALID input numbers in the input file and write that result out TO THE TERMINAL ONLY.
Note again that you may assume that the input file has legal data – namely it contains only integer numbers (the numbers might be positive or negative or 0) and that the different numbers in the input file are separated by at least one white space.
Sample Input File: myinput.txt (Note that while your program should work for the sample file shown below, you should also test your program on various files that satisfy the specifications – for example, an empty file.)

22 13

12

1 9

-3

13

0

Sample Terminal Transcript:

Enter input file: myinput.txt

Enter output file: myoutput.txt

Processing inputfile myinput.txt …

Skipping input number –3 because no Fibonacci number is possible

Skipping input number 0 because no Fibonacci number is possible

All input is processed

Total Number of input numbers in the input file: 8

Number of errors in input: 2

Average of the valid input numbers in the input file: ??

Output file myoutput.txt successfully written…

Sample Output File: myoutput.txt
Number read: 22

0 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 987 1597 2584 4181 6765 10946
Number read: 13

0 1 1 2 3 5 8 13 21 34 55 89 144 
Number read: 12

0 1 1 2 3 5 8 13 21 34 55 89 

Number read: 1

0 

 (This is not the complete output file, the process of generating the rest is the same. For invalid input data (negatives and zeros) you can either write an error message in the output file or simply skip it.) 
Documentation and Style:
Select mnemonic variable names and provide a couple of lines of documentation for each block of significant code within your program of your program.  What you consider “significant” is a good indication of your judgment as a programmer.  You need not document every line of code!  

Please include a Student Information Header at the top of the program with your name, student id, and assignment number.  This should be done for every program file you submit if you submit more than one file.  You will need to do this for each assignment of this course.

GRADING CRITERIA

Please use this as a check list to make sure you have completed the assignment correctly.

	PROGRAM CORRECTNESS:
	78 points

	Program produces the correct output file (as shown in the sample)
	20

	Average of valid numbers is computed correctly
	13

	Errors of input numbers are detected and reported properly
	10

	Output file format is readable
	5

	Terminal output is readable
	5

	Program correctly reads in an input file name
	5

	Program correctly reads in an output file name
	5

	Program works properly even if input file not opened correctly
	5

	Program works properly even if output file not opened properly
	5

	Program works properly when the input file is empty (no input)
	5

	PROGRAM DESIGN & STYLE:
	22 points

	Program has readable Student Information Header comments
	2

	Program uses mnemonic variable names
	5

	Program is properly indented and readable
	5

	Program is reasonably documented with comments
	5

	Loop structure is written to be easy to understand its structure
	5


Submit instructions
1. Save each assignment in a separate file (e.g., assign1.cpp). Do not delete or change the assignment after submission. This will help in case there are problems in submitting your assignment.  For hints on how to record your submission, see the website.
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 first assignment, use the following “submit” command with tag p1 (from the directory where you have the program file):
submit -user csci455 -tag p1 assign1.cpp
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