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Programming Project 4

Due Friday, 3 October 2008
Numeric Class Project

I received a call last night from the Bosler office of the UW Extension Service.  Over the past week they have been inundated with requests for exact values of Factorials and Fibonacci numbers.  They hope the requests are somehow related to a renewed interest in science and mathematics stimulated by access to satellite television, but the requests may be a parental response to an assignment in the Integrated Science course at Laramie Junior High School.  

Several of the requests were similar to:

How many times does the digit 4 occur in 420 factorial?

Your task is to write C++ code that calculates exactly large Factorials and large Fibonacci numbers.  Factorials are defined on page 412 of the text.  [Do not use the recursive implementation on page 412 for this assignment!  See page 416 for a non-recursive implementation of Factorial.]  Fibonacci numbers are defined on page 417 of the text.  [Do not use the recursive implementation for this assignment!  Ask the boss for a MUCH faster algorithm.]

To facilitate your calculation of large integer results, use the BigInt numeric class that represents and manipulates non-negative integers.  The methods include


a constructor that converts an unsigned long to the new type,


a copy constructor,


a destructor,


operator=,


operator+=,


operator+,


print, and


operator<<.

Implement a new method, .digitCount( d ), that returns the number of times a requested digit value, d, occurs in the decimal representation of the numeric value.

Write client code that calculates large Fibonacci numbers.   Test your code by calculating several small Fibonacci numbers.
Extend the BigInt class by writing methods that allow the client code to multiply a BigInt times a long and a long times a BigInt.  Write client code that calculates large Factorials. 
Test your code by calculating several small Factorials.
Make a production run that calculates and prints a large Factorial (more than 100 digits) and reports the number of occurrences of the digits zero through nine in the result.

Also make a production run that calculates and prints a large Fibonacci number (more than 100 digits) and reports the number of occurrences of the digits zero through nine in the result.

Turn In

Turn in a printed report that includes:

1.
A title page with

CoSc 2030

Program 4

Numeric Class Project

<your name>

<the due date>


in large font at the top of the page and a statement of help delivered and help received at the bottom of the page.

2.
A printout of the output for the test runs with small Factorials and small Fibonacci numbers and an essay [at least one page] explaining how you determined that your output is correct.

3.
A printout of the output of your program for the large Factorial and the large Fibonacci number production runs.

Please use spell checking and grammar checking, both computer and human, on your report

Upload

Upload your source code to one of your class folders.
I will attempt to compile and run your uploaded code.

