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Project 1
Files of Numbers

Due Friday, 5 September 2008
Background

Welcome to Code-R-Us.  We are one of the premier software producers on the western edge of south-eastern Wyoming.  Your decision to join our design and implementation team speaks highly of your enthusiasm and we hope to fully exploit your talents and need for recognition over the next three months.

Today we have two customer problems.

One customer wants lists of random numbers.  The lists will be used to simulate lumber purchases and deliveries at Wood-R-Us in a study of the best storage/access protocols for their vast lumber warehouse.  We are not concerned with the simulation, only the production of the lists of random numbers.

The other customer has thousands of files in storage.  Each file contains many, many numbers.  This customer, Lists-R-Us, wants to know the number of runs in each file.  A run is a maximal contiguous sequence of non-decreasing numbers.  [Ask the boss to clarify the definition of a run!!]

Required Code

Your task is to write the programs for these two customers.    

The first program will produce a file of random integers.  The number of integers, the range of the integers (lowest and highest integer that can be listed), and the file name will be input to the program.  Write the file with one integer per line.
Test the first program using file sizes (number of lines and number of integers listed) 1, 12, and 32.  Use different ranges for each test run.

Write three versions of the second program.

The first version of the second program will read a list of integers from a file and report the number of integers read.  The file name will be input to the program.  
The second version of the second program will read a list of integers from a file and report the number of integers read, the first integer, the last integer, and the range (the difference between the highest and lowest) of the list of integers.  This version will be a modification of the first version of the second program.
The third version of the second program will read a list of integers from a file and report the number of integers read, the first integer, the last integer, the range of the list of integers, and the number of runs in the list of integers.  [Ask the boss what a run is.]

The boss notes that we can test the programs written for Lists-R-Us with the output of the program written for Wood-R-Us.
Turn In
A printed report.  Your printed report will include:

1.
A title page with

CoSc 2030

Project 1
Files of Numbers
<your name>

<the due date>

in large font at the top of the page.  At the bottom of the page include a non-empty statement of help delivered and help received.  It is OK to state that no help was given or received.  It is NOT OK to omit the statement of help.
2.
A printout of the source code for program one and for the three versions of program two.

3.
A printout of the input and the output for the test runs of your programs.
4.
A report describing the response of your second program to an empty file.  This essay must be typed, double spaced, and at least one and one-half pages long.  You may need to be quite creative to achieve this length!  Please use spell checking and grammar checking, both computer and human, on your report.  

