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Case Study

Chapter 1 pages 50-57 (C++ plus Data Structures)

downloadable from: http://computerscience.jbpub.com/cppdatastructures/Student_Resources.cfm


// header file frac.h
class FractionType

{

public:

  void Initialize(int numerator, int denominator);

  // Function: Initialize the fraction

  // Pre:  None

  // Post: Fraction is initialized

  int NumeratorIs();

  // Function: Returns the value of the numerator

  // Pre:  Fraction has been initialized

  // Post: numerator is returned

  int DenominatorIs();

  // Function: Returns the value of the denominator

  // Pre:  Reaction has been initialized 

  // Post: denominator is returned

  bool IsZero();

  // Function: Determines if fraction is zero

  // Pre:  Fraction has been initialized

  // Post: Returns true if numerator is zero

  bool IsNotProper();

  // Function: Determines if fraction is a proper fraction

  // Pre:  Fraction has been initialized

  // Post: Returns true if fraction is greater than one

  int ConvertToProper();

  // Function: Converts the fraction to a whole number and a 

  //       fractional part

  // Pre:  Fraction has been initialized, is in reduced form, and  

  //       is not a proper fraction

  // Post: Returns whole number

  //       Remaining fraction is original fraction minus the

  //       whole number; fraction is in reduced form 

private:

  int num;

  int denom;

};
// Implementation file for class FractionType

#include "frac.h"

void FractionType::Initialize(int numerator, int denominator)

// Function: Initialize the fraction

// Pre:  None

// Post: numerator is stored in num; denominator is stored in 

//       denom

{

  num = numerator;

  denom = denominator;

}

int FractionType::NumeratorIs()

// Function: Returns the value of the numerator

// Pre:  Fraction has been initialized

// Post: numerator is returned

{

  return num;

}

int FractionType::DenominatorIs()

// Function: Returns the value of the denominator

// Pre:  Reaction has been initialized 

// Post: denominator is returned

{

  return denom;

}  

bool FractionType::IsZero()

// Function: Determines if fraction is zero

// Pre:  Fraction has been initialized

// Post: Returns true if numerator is zero

{

  return (num == 0);

}

bool FractionType::IsNotProper()

// Function: Determines if fraction is a proper fraction

// Pre:  Fraction has been initialized

// Post: Returns true if num is greater than or equal to denom

{

  return (num >= denom);

}

int FractionType::ConvertToProper()

// Function: Converts the fraction to a whole number and a 

//       fractional part

// Pre:  Fraction has been initialized, is in reduced form, and

//       is not a proper fraction

// Post: Returns num divided by denom

//       num is original num % denom; denom is not changed

{

  int result;

  result = num / denom;

  num = num % denom;

  return result;

}

// Test driver

#include <iostream>

#include <fstream>

#include <string>

#include "frac.h"

int main()

{

  using namespace std;

  ifstream inFile;       // file containing operations

  ofstream outFile;      // file containing output

  string inFileName;     // input file external name

  string outFileName;    // output file external name

  string outputLabel;     

  string command;        // operation to be executed

  int numCommands;

  FractionType fraction;

  // Prompt for file names, read file names, and prepare files

  cout << "Enter name of input file; press return." << endl;

  cin  >> inFileName;

  inFile.open(inFileName.c_str());

  cout << "Enter name of output file; press return." << endl;

  cin  >> outFileName;

  outFile.open(outFileName.c_str());

  cout << "Enter name of test run; press return." << endl;

  cin  >> outputLabel;

  outFile << outputLabel << endl;

  inFile >> command;

  numCommands = 0;

  while (command != "Quit")

  {

    if (command == "Initialize")

    {

      int numerator, denominator;

      inFile  >> numerator;

      inFile  >> denominator;

      fraction.Initialize(numerator, denominator);

      outFile <<  "Numerator: "  << fraction.NumeratorIs() 

              <<   " Denominator: " << fraction.DenominatorIs() << endl;

    }

    else if (command == "NumeratorIs")

      outFile <<  "Numerator: "  << fraction.NumeratorIs() << endl;

    else if (command == "DenominatorIs")

      outFile << "Denominator: " << fraction.DenominatorIs() << endl;

    else if (command == "IsZero")

      if (fraction.IsZero())

        outFile << "Fraction is zero " << endl;

      else

        outFile << "Fraction is not zero " << endl;

    else if (command == "IsNotProper")

      if (fraction.IsNotProper())

        outFile << "Fraction is improper " << endl;

      else

        outFile << "Fraction is proper " << endl;

    else

    {

      outFile << "Whole number is " << fraction.ConvertToProper() 

              << endl;

      outFile <<  "Numerator: "  << fraction.NumeratorIs() 

              <<   " Denominator: " << fraction.DenominatorIs() << endl;

    }

    numCommands++;

    cout << "Command number " << numCommands << " completed." 

         << endl;

    inFile >> command;

  };

  cout << "Testing completed."  << endl;

  return 0;

}

//additional possible functions
FractionType Add(FractionType second)

// Function: Adds self and second.

// Pre:  self and second are in reduced form.

// Post: Return value is sum of self and second in reduced form.

FractionType Sub(FractionType second)

// Function: Subtract second from self.

// Pre:  self and second are in reduced form.

// Post: Return value self minus second in reduced form.

FractionType Mult(FractionType second)

// Function: Multiplies self times second.

// Pre:  self and second are in reduced form.

// Post: Return value is sum of self times second in reduced form.

FractionType Divid(FractionType second)

// Function: Divides self by second.

// Pre:  self and second are in reduced form.

// Post: Return value is sum divided by second in reduced form.

