CS1006

2002/5/22

Programming Assignment 9

Due before 17:00, Friday, May 24, 2002

Note: You need to COMPLETELY follow the instructions in this sheet.

Problem description

In this assignment, you are requested to write a library, which can manipulate rational numbers, and a program, which will test this library. A rational number is one that can be expressed as the quotient of two integers. Computation using rational numbers has an important advantage over floating-point arithmetic: unlike floating-point numbers, rational numbers are exact. You need to design and implement an interface rational.h that permits simple operations on rational numbers. Your interface should export the following types and functions:

· The type rationalT, which can be used to represent a rational value.

· A function createRational(num, den), which returns the rational num/den.

· A function addRational(r1, r2), which returns the sum of the two rational numbers r1 and r2. The sum of two rational numbers is given by the following formula:
   (num1/den1) + (num1/den1) = ((num1(den2) + (num2(den1)) / (den1(den2)

· A function multiplyRational(r1, r2), which returns the product of the two rational numbers r1 and r2. The product of two rational numbers is given by the following formula:
   (num1/den1) ( (num1/den1) = (num1( num2) / (den1(den2)

· A function getRational( ), which returns a rational number from the user in the form num / den.

· A function printtRational(r), which displays a rational number on the screen in the form num / den.

All computation using rational numbers should reduce their results to lowest terms. For example, multiplying 1/2 by 2/3 should result in the rational number whose internal representation is 1/3, not 2/6. Use the rational.h interface to write a program that adds or multiplies a list of rational numbers and displays their sum or product, as illustrated in the following sample run:

<<This program adds or multiplies a list of rational numbers>>

Do you want to perform sum (0) or product (1)? 0
Key in the rational numbers and end with a 0

? 1/3
? 1/6
? 0
The sum is 1/2

Press any key to continue

Documenting your program
You should use comments and spaces to document your program as suggested in the class. Refer to “Program Comment Format” on course homepage for more details.

Handing in your program 

You should turn in all the files you use except for those functions declared in the standard libraries of C. You should turn in your program before the due time from the turnin server of the department. Refer to “Program Turnin Procedure” on course homepage for more details. The assignment-name (作業目錄) for this assignment is cs1006X.prog9, where X is your group name.

Grading

The grading is based on the correctness of your program and the readability of your program. The correctness will be determined by a number of testing data.
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