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1. Aims and Objectives 

This is an introductory (and non-assessed!) lab, which is aimed at creating a simple C++ class called Rational, which enables a rational number to be stored and manipulated. You will create your own C++ class along with operator overload and stream I/O functions which will enable the class to be used effectively. 
2. Introduction

A rational number 
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 is a number stored as a ratio of two integers :
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where 
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 and 
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 are integers representing the numerator and denominator respectively. Obviously the advantage of rational numbers is that floating point numbers can be stored and manipulated using efficient integer operations. Their disadvantage is their finite precision – some floating point numbers (pi and 
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 being two well known examples) cannot be represented as rational numbers. 

We want to store all rational numbers in reduced form. In other words, after factoring out common factors of the numerator and denominator so that, for example, 8/12 would be represented as 2/3 in reduced form. Note that rational numbers greater than 1 are allowed. There is no need to extract the integer part of the rational number.

3. Lab Work
Create a C++ class Rational which is able to represent a rational number as the ratio of two integers. Provide the following functionality:

· A constructor which takes the numerator and denominator as arguments and creates a rational number in reduced form

· Operator overload functions for add, subtract, multiply, divide. Note that all of these operations are closed operations with respect to the set of rational numbers. For example, adding 2 rational numbers produces a rational number

· A conversion operator to double precision

· An operator<<() overload function which outputs the number in the form ‘
[image: image6.wmf]d

n

/

’ 
· Relational operator overloads ==, <, >
Write a main() program which demonstrates the full functionality of your class. 

As an extension piece of work, implement a constructor Rational(double d, int prec) which creates a rational number from a specified double precision number d and represents it to within a given precision represented by prec. Demonstrate this working by trying to represent pi as a rational number to a given precision where the precision is defined as the number of decimal places to which the pi approximation is accurate. I’m sure at school you were all familiar with the approximation to pi of 22/7. This is accurate to the 2nd decimal place only. In other words it equals 3.14285…. where only the first two decimal places are correct. See if your program comes up with the much better approximation of 355/113, which is accurate to the 6th decimal place or the even better approximation of 102928/32763, which is accurate to the 8th decimal place!

As a second extension a Farey sequence for some integer 
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is defined as an increasing sequence of rational numbers between 0 and 1 (inclusive) with denominator 
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. Thus, for example, the Farey sequence 
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. You can write down (with a bit of effort), the Farey sequence for higher values of 
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. If you are a pretty smart cookie, you should notice a relationship between a member of this sequence and the two members on either side of it. This was noticed in the 19th Century by the British geologist and amateur mathematician John Farey. (But he was unable to provide a proof, which was left to the French mathematician Cauchy some years later). Write a program which prints out the Farey sequence for any value of 
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using your Rational class. For amateur number theorists, check out my web-site http:://www.eee.bham.ac.uk/spannm/Teaching docs/C++ Course/farey_proof.doc for a proof of the relationship between successive triplets of numbers in a Farey sequence.










PAGE  
2

_1128844848.unknown

_1128844960.unknown

_1130092818.unknown

_1132142398.unknown

_1223206728.unknown

_1128845565.unknown

_1130092775.unknown

_1128844858.unknown

_1128844790.unknown

_1128844816.unknown

_992958103.doc
�



�
















