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In this assignment you will rewrite the menu-driven program #2 program to allow the user to manipulate a List data structure. The big difference in this and the previous program is that in this one, you will use 

· double linked list, implemented with C++ pointers

· Node and List class templates, referred to as DNode and DList respectively

The user should be allowed to activate the list, setting the current element to the first in the list; advance to the next element in the list; query as to whether there is a current valid element; display the current element; display the entire list, print the number of elements in the list; insert before the current element, insert after the current element, as well as append or prepend to the list. The user should be allowed to give menu commands until the Quit option is selected. 

The double-linked node, DNode should have two links a prev and next link, each pointing to a node. Note that the first node has a NULL 

You will write a menu-driven program which has similar options as program.#2. But, in addition, you will allow the user to display the list in reverse. Also, you will not implement the DList with a prev pointer. This is because, whenever you need to insert(), that is, add a node before the current node, you can get access to the previous pointer, you simply need to follow the curr->prev.  A sample non-menu-driven program is shown below:

A sample program using the List


        Output of the sample program
Double Linked List data structure
#include <iostream.h>

#include "ListArray.h"

#include "Rational.h

#include <iostream>

#include "DList.h"

#include "Rational.h"

void main(void)  {

DList<int> list1;

DList<Rational> list2;

list1.attach(123);

list1.insert(45);

list1.insert(4);

list1.insert(5);

list1.insert(12);

list1.append(-5);

list1.start();

list1.attach(-11);

list1.insert(8);

list1.prepend(100);

list1.display();

list1.remove(123);

list1.remove(100);

list1.remove(-5);

list1.displayReverse();

list1.display();

list2.insert(Rational(2,5));

list2.insert(Rational(3,4));

list2.attach(Rational(1,7));

list2.display();

list2.displayReverse();

if (list2.remove(Rational(3,7)))

  cout << "Removed 3/7" << endl;

else

  cout << "3/7 not found" << endl;

if (list2.remove(Rational(2,5)))

  cout << "Removed 2/5" << endl;

else

  cout << "2/5 not found" << endl;     

list2.displayReverse() }

Value: 100

Value: 12

Value: 8

Value: -11

Value: 5

Value: 4

Value: 45

Value: 123

Value: -5

Display Complete

Value: 45

Value: 4

Value: 5

Value: -11

Value: 8

Value: 12

Display Complete

Value: 12

Value: 8

Value: -11

Value: 5

Value: 4

Value: 45

Display Complete

Value: (3/4)

Value: (2/5)

Value: (1/7)

Display Complete

Value: (1/7)

Value: (2/5)

Value: (3/4)

Display Complete

3/7 not found

Removed 2/5

Value: (1/7)

Value: (3/4)

Display Complete

Program #3 
CS 102PRIVATE 

University of Bridgeport

Be sure to create the Dnode as a template class with public prev and next pointers, or with methods which return a reference to the prev and next pointers, or as a friend class to the DList class. Remember that the first node has a prev pointer set to NULL, and the last node has its next pointer set to NULL. 

The Rational class header file and the implementation file are provided below. Your program needs to implement only one version of the template DList, that is, you need NOT implement the Rational class at all. 

#include <fstream.h>

class Rational {

public:

Rational ();

Rational (int);

Rational (int,int);

Rational (const Rational &);

int numerator () const;

int denominator () const;

void operator = (const Rational &);

void operator += (const Rational &);

Rational operator + (const Rational &);

bool operator != (const Rational &) const ;

void fwrite(ostream &);

void fread (istream &);

private:

int top;

int bottom;

void normalize(); 

int gcd(int,int); };

ostream & operator << (ostream &, const Rational &);
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#include <fstream.h>

#include <iostream>

#include "Rational.h"

Rational::Rational() : top(0), bottom(1) { }

Rational::Rational(int numerator) : top(numerator) { bottom = 1; }

Rational::Rational(int numerator, int denominator) : top(numerator), bottom(denominator)

{ normalize(); }

Rational::Rational(const Rational & source) : top(source.numerator()),  bottom(source.denominator()) { }

ostream & operator << (ostream & out, const Rational & value) {

 if (value.denominator() != 1) out << "(" << value.numerator() << '/' << value.denominator() << ")";

 else out << "(" << value.numerator() << ")";

 return out;}

bool Rational::operator != (const Rational & r) const {

  return (double)numerator()/denominator() != (double)r.numerator()/r.denominator(); }

void Rational::fwrite(ostream & out) {  out.write((const char *)this, sizeof(Rational)); }

void Rational::fread (istream & in) {   in.read((char *)this, sizeof(Rational)); }

int Rational::numerator() const { return top; }

int Rational::denominator() const { return bottom; }

void Rational::operator = (const Rational & right) {

 top = right.numerator();

 bottom = right.denominator(); }

void Rational::operator += (const Rational & right) {

 top = top * right.denominator() + bottom * right.numerator();

 bottom *= right.denominator();

 normalize(); }

Rational Rational::operator + (const Rational & right) {

 Rational result(top * right.denominator() +  right.numerator()  * bottom,  bottom * right.denominator());

 return result; }

void Rational::normalize() {

int divisor = gcd(top, bottom);

top /= divisor;

bottom /= divisor; }

int Rational::gcd(int n, int m) {

  if (n == 0) return m;

  if (m == 0) return n;

  while (m != n) 

     if (n > m)  n -= m;

    else
  m -= n;

  return n; }

