Program:1.  Implementing Stack using Arrays
#include <iostream.h>

#include <conio.h>

#include <stdlib.h>

template <class T>

class Stack

{

   private:

      int top;

      int MaxTop;

      T *stack;

   public:

      Stack(int MaxStackSize);

      ~Stack();

      int IsFull();

      int IsEmpty();

      void Top();

      void Insertion();

      void Delete();

      void Display();

};

template <class T>

Stack<T> :: Stack(int MaxStackSize)

{

   MaxTop=MaxStackSize-1;

   stack = new T[MaxStackSize];

   top=-1;

}

template <class T>

Stack<T> :: ~Stack()

{

   delete [] stack;

}

template <class T>

int Stack<T> :: IsFull()

{

      if(top==MaxTop)

      {


 return(1);

      }

      else

      {


 return(0);

      }

}

template <class T>

int Stack<T> :: IsEmpty()

{

      if(top==-1)

      {


  return(1);

      }

      else

      {


 return(0);

      }

}

template <class T>

void Stack<T>::Top()

{

  if(IsEmpty())

  {

      cout<<"THE STACK IS EMPTY "<<endl;

  }

  else

  {

     cout<<"THE TOP ELEMENT IS "<<stack[top]<<endl;

  }

}

template <class T>

void Stack<T>::Insertion()

{

    T x;

    if(IsFull())

    {


cout<<"STACK OVERFLOW"<<endl;

    }

    else

    {


cout<<"ENTER THE ELEMENT TO BE INSERT : "<<endl;


cin>>x;


stack[++top]=x;

    }

}

template <class T>

void Stack<T>::Delete()

{

    if(IsEmpty())

    {

       cout<<"STACK UNDERFLOW"<<endl;

    }

    else

    {

       cout<<"THE DELETED ELEMENT IS : "<<stack[top]<<endl;

       top=top-1;

    } 

}

template <class T>

void Stack<T>::Display()

{

   int i;

   if(IsEmpty())

   {

      cout<<"THERE ARE NO ELEMENTS TO DISPLAY"<<endl;

   }

   else

   {

     for(i=0;i<=top;i++)

     {

       cout<<stack[i];

     }

   }

}

void main()

{

   int op;

   Stack <int> S(5);

   clrscr();

   cout<<"1.INSERT"<<endl;

   cout<<"2.DELETE"<<endl;

   cout<<"3.TOP ELEMENT"<<endl;

   cout<<"4.DISPLAY"<<endl;

   cout<<"5.EXIT"<<endl;

   do

   {


cout<<"ENTER YOUR OPTION : "<<endl;


cin>>op;


switch(op)


{


   case 1:


      S.Insertion();


      break;


   case 2:


      S.Delete();


      break;


   case 3:


      S.Top();


      break;


   case 4:


      S.Display();


      break;


   case 5:


      exit(0);


}

   }while(op<=5);

}

Program:2.  Program On Linear Queue

#include <iostream.h>

#include <conio.h>

#include <stdlib.h>

template <class T>

class Queue

{

   private:

      int front;

      int rear;

      int MaxSize;

      T *queue;

   public:

      Queue(int MaxQueueSize);

      ~Queue();

      int IsEmpty();

      int IsFull();

      void First();

      void Last();

      void Insertion();

      void Deletion();

      void Display();

};

template <class T>

Queue<T> :: Queue(int MaxQueueSize)

{

    MaxSize=MaxQueueSize;

    queue=new T[MaxSize];

    rear=-1;

    front=0;

}

template <class T>

Queue<T> :: ~Queue()

{

   delete [] queue;

}

template <class T>

int Queue<T> :: IsEmpty()

{

     if(rear < front)

     {


 return(1);

     }

     else

     {


 return(0);

     }

}

template <class T>

int Queue<T> :: IsFull()

{

    if(rear==MaxSize-1)

    {


return(1);

    }

    else

    {


 return(0);

    }

}

template <class T>

void Queue<T>::First()

{

   if(IsEmpty())

   {

      cout<<"NO ELEMENTS IN THE QUEUE"<<endl;

   }

   else

   {

      cout<<queue[front];

   }

}

template <class T>

void Queue<T>::Last()

{

   if(IsEmpty())

   {

       cout<<"NO ELEMENTS IN THE QUEUE"<<endl;

   }

   else

   {

      cout<<" "<<queue[rear];

   }

}

template <class T>

void Queue<T> :: Insertion()

{

    T x;

    if(IsFull())

    {

       cout<<"Queue is Overflow"<<endl;

    }

    else

    {


cout<<"Enter the element to be insert"<<endl;


cin>>x;


rear=rear+1;


queue[rear]=x;

    }

}

template <class T>

void Queue<T> :: Deletion()

{

    T x;

    if(IsEmpty())

    {


cout<<"underflow";

    }

    else

    {

       x=queue[front];

       cout<<"the deleted element is"<<x;

       if (front==rear)

       {


  rear=-1;


  front=0;

       }

       else

       {


  front=front+1;

       }

    }

}

template <class T>

void Queue<T> :: Display()

{

   int i;

   if(IsEmpty())

     cout<<"There are no elements....\n";

   else

   {

     for(i=front;i<=rear;i++)


 cout<<queue[i];

   }

}

void main()

{

   int op,X;

   Queue <int> Q(5);

   clrscr();

   cout<<"1.Insertion"<<endl;

   cout<<"2.Deletion"<<endl;

   cout<<"3.First Element in Queue"<<endl;

   cout<<"4.Last Element in Queue"<<endl;

   cout<<"5.Display"<<endl;

   cout<<"6.Exit"<<endl;

   do

   {

      cout<<"Enter u r option"<<endl;

      cin>>op;

      switch(op)

      {


 case 1:


    Q.Insertion();


    break;


 case 2:


    Q.Deletion();


    break;


 case 3:


    Q.First();


    break;


 case 4:


    Q.Last();


    break;


 case 5:


    Q.Display();


    break;


 case 6:


    exit(0);

      }

   }while(op<=6);

   getch();

}

Program: 3.  Circular Queues 

#include <iostream.h>

#include <conio.h>

#include <stdlib.h>

template <class T>

class CQueue

{

   private:

      int front;

      int rear;

      int MaxSize;

      T *cqueue;

   public:

      CQueue(int MaxQueueSize);

      ~CQueue();

      int IsEmpty();

      int IsFull();

      void Insertion();

      void Deletion();

      void Display();

};

template <class T>

CQueue<T> :: CQueue(int MaxQueueSize)

{

    MaxSize=MaxQueueSize+1;

    cqueue =new T[MaxSize];

    front = rear = 0;

}

template <class T>

CQueue<T> :: ~CQueue()

{

   delete [] cqueue;

}

template <class T>

int CQueue<T> :: IsEmpty()

{

     if(front==rear)

     {


 return(1);

     }

     else

     {


 return(0);

     }

}

template <class T>

int CQueue<T> :: IsFull()

{

    if((rear+1) % MaxSize == front)

    {


return(1);

    }

    else

    {


 return(0);

    }

}

template <class T>

void CQueue<T> :: Insertion()

{

    T x;

    if(IsFull())

    {

       cout<<"Queue is Overflow"<<endl;

    }

    else

    {


cout<<"Enter the element to be insert"<<endl;


cin>>x;


rear=(rear + 1) % MaxSize;


cqueue[rear]=x;

    }

}

template <class T>

void CQueue<T> :: Deletion()

{

     T x;

     if(IsEmpty())

     {


 cout<<"Queue Underflow"<<endl;

     }

     else

     {


 front=(front+1) % MaxSize;


 x=cqueue[front];


 cout<<"The deleted elements is"<<x;

     }

}

template <class T>

void CQueue<T> :: Display()

{

      if(front==rear)

      {


 cout<<"Queue is Empty"<<endl;

      }

      else

      {


  if(rear>front)


  {


      for(int i=front+1; i<=rear; i++)


      {



  cout<<cqueue[i];


      }


  }


  else


  {


       if(front>rear)


       {



     for(int i=front+1;(i%MaxSize)!=rear+1;i++)




  cout<<cqueue[i%MaxSize];


       }


  }

      }

}

void main()

{

   int op;

   CQueue <int> Q(5);

   clrscr();

   cout<<"1.Insertion"<<endl;

   cout<<"2.Deletion"<<endl;

   cout<<"3.Display"<<endl;

   cout<<"4.Exit"<<endl;

   do

   {

      cout<<"Enter u r option"<<endl;

      cin>>op;

      switch(op)

      {


 case 1:


    Q.Insertion();


    break;


 case 2:


    Q.Deletion();


    break;


 case 3:


    Q.Display();


    break;


 case 4:


    exit(0);

      }

   }while(op<=4);

}

Program: 4.  Stacks Using Linked List 

#include<iostream.h>

#include<conio.h>

#include<stdlib.h>

template<class t>

class node

{

   private:

       t data;

       node *link;

   public:

       friend class stack<t>;

};

template<class t>

class stack

{

   private:

       node<t> *top;

   public:

       stack();

       int isempty();

       void push(t x);

       t pop();

       t topmost();

       void display();

      ~stack();

};

template <class t>

stack<t> :: stack()

{

  top=NULL;

}

template <class t>

int stack<t>::isempty()

{

    if(top==NULL)

       return 1;

    else

       return 0;

}

template <class t>

void stack<t> :: push(t x)

{

  node<t>*temp;

  temp=new node<t>;

  temp->data=x;

  temp->link=top;

  top=temp;

}

template <class t>

t stack<t> :: pop()

{

  node<t>*temp;

  t x;

  if(isempty())

    return -1;

  else

  {

     temp=top;

     top=top->link;

     x=temp->data;

     delete temp;

     return x;

  }

}

template <class t>

void stack<t> :: display()

{

    node<t>*temp;

    if(isempty())


cout<<"STACK IS EMPTY"<<endl;

    else

    {


cout<<"THE CONTENTS ARE:"<<endl ;


temp=top;


while(temp!=NULL)


{


   cout<<temp->data<<endl;


   temp=temp->link;


}

    }

}

template <class t>

t stack<t> :: topmost()

{

    if(isempty())

      return -1;

    else

      return (top->data);

}

template <class t>

stack<t> :: ~stack()

{

    node<t>*temp;

    while(top!=NULL)

    {


temp=top;


top=top->link;


delete temp;

    }

}

void menu()

{

      cout<<"1.INSERTION \n";

      cout<<"2.DELETION \n";

      cout<<"3.DISPLAY THE STACK \n";

      cout<<"4.DISPLAY THE TOP MOST VALUE \n";

      cout<<"5.EXIT \n";

}

void main()

{

     clrscr();

     int ch,x;

     stack<int>a;

     menu();

     do

     {

       cout<<"ENTER U R CHOICE:\n";

       cin>>ch;

       switch(ch)

       {


  case 1:


    cout<<"ENTER DATA ELEMENT:\n";


    cin>>x;


    a.push(x);


    break;


  case 2:


    x=a.pop();


    if(x==-1)


      cout<<"STACK IS EMPTY"<<endl;


    else


      cout<<"THE DELETED VALUE IS:"<<x<<"\n" ;


    break;


  case 3:


     a.display();


     break;


  case 4:


     x=a.topmost();


     if(x==-1)


       cout<<"STACK IS EMPTY"<<endl;


     else


       cout<<"THE TOP MOST VALUE IS:"<<x<<"\n";


     break;


  case 5:


     exit(0);

       }

       menu();

     }while(ch<=4);

     getch();

}

Program: 5. Queues Using Linked List 

#include<iostream.h>

#include<conio.h>

#include<stdlib.h>

template <class t>

class node

{

    private:

      t data;

      node<t> *next;

    public:

      friend class queue<t>;

};

template <class t>

class queue

{

  private:

    node<t> *front,*rear;

  public:

   queue()

   {

     front=NULL;

   }

   int isempty();

   void insert();

   void deletion();

   void first();

   void last();

   void display();

};

template <class t>

int queue<t>::isempty()

{

  if(front==NULL)

    return 1;

  else

    return 0;

}

template<class t>

void queue<t>::insert()

{

   node<t> *newnode;

   newnode=new node<t>;

   cout<<"\n   ENTER DATA FOR NEW NODE:";

   cin>>newnode->data;

   newnode->next=NULL;

    if(front==NULL)

   {

      front =newnode;

      rear=front;

   }

   else

   {

     rear->next=newnode;

     rear=newnode;

   }

}

template<class t>

void queue<t>::deletion()

{

   node<t> *temp;

   if(isempty())

     cout<<"\nQUEUE UNDERFLOW";

   else

   {

      temp=front;

      front=front->next;

      cout<<"\n\t"<<temp->data<<" DELETED";

      delete temp;

   }

}

template <class t>

void queue<t>::first()

{

  if(isempty())

  {

     cout<<"NO ELEMENTS IN QUEUE";

  }

  else

  {

     cout<<front->data;

  }

}

template <class t>

void queue<t>::last()

{

   if(isempty())

   {

      cout<<"NO ELEMENTS IN QUEUE";

   }

   else

   {

      cout<<rear->data;

   }

}

template<class t>

void queue<t>::display()

{

   node<t> *ptr;

   if(isempty())

     cout<<"\n   QUEUE IS EMPTY";

   else

   {

      cout<<"\n   ELEMENTS OF QUEUE ARE:";

      for(ptr=front;ptr;ptr=ptr->next)

       cout<<ptr->data<<"  ";

   }

}

void main()

{

  queue<int> q;

  int ch;

  clrscr();

  do

  {

    cout<<"   1.INSERT   "<<"\n";

    cout<<"   2.DELETE   "<<"\n";

    cout<<"   3.FIRST    "<<"\n";

    cout<<"   4.LAST     "<<"\n";

    cout<<"   5.DISPLAY  "<<"\n";

    cout<<"   6.EXIT     "<<"\n";

    cout<<"\n\n   ENTER UR CHOICE :";

    cin>>ch;

    switch(ch)

    {

       case 1:  q.insert();



break;

       case 2:  q.deletion();



break;

       case 3:  q.first();



break;

       case 4:
q.last();



break;

       case 5:  q.display();



break;

       case 6:  exit(0);

    }

  } while(ch<=6);

}

Program:6. Program to convert given infix expression into postfix expression

# include <iostream.h>

# include <string.h>

# include <ctype.h>

# include <conio.h>

class intopost

{

  private:

    char in[20],post[20],stk[20];

    int top;

  public:

    intopost()

    {

       top=0;

    }

    void getexpr();

    void convert();

};

void intopost::getexpr()

{

  cout<<"Enter the expression in infix notation\n";

  cin>>in;

  int len=strlen(in);

  in[len]=')';

  in[len+1]=0;

  stk[top++]='(';

  stk[top]=0;

  convert();

}

void intopost::convert()

{

  for(int i=0,j=0;top!=0;i++)

   {

    if(isalpha(in[i]))

     {

      post[j]=in[i];

      j++;

     }

    else

     {

      switch(in[i])

       {


case '(':


  stk[++top]='(';


  break;

case '+':


case '-':


  while(stk[top]=='+' || stk[top]=='-' || stk[top]=='*' || stk[top]=='/' || stk[top]=='^')


  {


       post[j]=stk[top];


       j++;


       top--;


  }


  stk[++top]=in[i];


  break;

       case '*':

       case '/':


  while(stk[top]=='*' || stk[top]=='/' || stk[top]=='^')


  {



    post[j]=stk[top];



    j++;



    top--;


  }


  stk[++top]=in[i];


  break;

       case '^':


  stk[++top]=in[i];


  break;

       case ')':

while((stk[top]!='(') && (stk[top]=='+' || stk[top]=='-' || stk[top]=='*' ||                      stk[top]=='/' || stk[top]=='^'))


  {


       post[j]=stk[top];


       j++;


       top--;


 }


top--;

       }

     }

   }

  post[j]=0;

  cout<<"Expression in postfix notation is\n";

  cout<<post;

}

void main()

{

   intopost obj;

  obj.getexpr();

  getch();

}

Program:7. Evaluation Of Postfix Expression:

#include <iostream.h>

#include <conio.h>

#include <string.h>

template <class T>

class Evaluation

{

    private:

       T a[20];

       int b[20];

       int top;

    public:

       void getpostexpr();

       void calculate();

       void display();

};

template <class T>

void Evaluation<T> :: getpostexpr()

{

     cout<<"Enter the postfix expression"<<endl;

     cin>>a;

}

template <class T>

void Evaluation<T> :: display()

{

     cout<<"The calculated value is " << b[top];

}

template <class T>

void Evaluation<T> :: calculate()

{

    int l=strlen(a);

    int k=l;

    for(int i=0;i<k;i++)

    {

      if((a[i]>='a'||a[i]>='A')&&(a[i]<='z'||a[i]<='Z'))

      {


 cout<<a[i]<<"=";


 top++;


 cin>>b[top];

      }

      else

      {


 int c=b[top-1];


 int d=b[top];


 if(a[i]=='*')


 {


   b[top-1]=c*d;


   top--;


 }


 else


   if(a[i]=='+')


   {


      b[top-1]=c+d;


      top--;


   }


   else



if(a[i]=='-')



{



    b[top-1]=c-d;



    top--;



}



else



    if(a[i]=='/')



    {




b[top-1]=c/d;




top--;



    }

      }

   }

}

void main()

{

    Evaluation <char> E;

    E.getpostexpr();

    E.calculate();

    E.display();

}
Merge Sort

We can apply the divide-and conquer method to the sorting problem.  In this problem we must sort n elements into nondecreasing order. The divide-and-conquer method suggests sorting algorithms with the following general structure; if n is one, terminate; otherwise, partition the collection of elements into two or more sub collections; sort each; combine the sorted sub collections into a single sorted collection.
Let us see what happens when the partitioning is done in a more balanced way, that is, when A gets a fraction n/k of the elements and B gets the rest. Now both A and B are to be sorted by recursive application of the divide-and conquer scheme. To combine the sorted A and B, we use a process called merge, which combines two sorted sequences into one.

Consider the 8 elements with keys [10, 4, 6, 3, 8, 2, 5, 7]. If we pick k=2, then [10, 4, 6, 3] and [8, 2, 5, 7] are to be sorted independently. The result is [3,4,6,10] and [2,5,7,8]. To merge these two sorted sequences, we begin at the front of each. The smaller element[2] is moved to the result sequence. Next 3 and 5 are compared, and 3 is moved to the result sequence. Next 3 and 5 are compared, and 3 is moved to the result sequence. Then 4 and 5 are compared, and 4 is placed in the result sequence. Next 6 to 5 are compared, and so on.

The following is the high level statement of the divide-and-conquer sort algorithm that results when the number of smaller instances created is 2 and the partitioning is such that A gets n/k elements.

Program. 1: Pseudocode for divide-and-conquer sort.

template <class T>

void sort(T E, int n)

{ // sort the n elements in E. K is goal.


If(n>=k) 


{



I=n/k;



J=n-I;



Let A consist of the first i elements in E.



Let B consist of the remaining j elements in E.



Sort(A,i);



Sort(B,j);



Merge(A,B,E,i,j); // merge from A and B into E


}


else


{



sort E using insertion sort.


}

}

Program. 1 with k=2 is the sorting method known as merge sort ( or more precisely two-way merge sort). Let us now proceed to refine program 1 with k=2 (i.e., merge sort) into a C++ function to sort n elements. The easiest way to do this refinement is to represent the elements as a linked chain. In this case we divide E into two roughtly equal lists by moving down to the (n/2)th node and breaking the chain. The merge procedure should be capable of merging two sorted chains together. We shall not complete the refinement using chais, as we wish to compare the performance of  the resulting C++ code with that of heap and insert sort. Neither of these latter sorting methods was coded using a linked representation for the collection of elements.

When E is divided in two, we can avoid copying the two halves into A and B and simply keep track of the left and right ends of each half. We can then perform the merge with the sequences to be merged in a initially. We can merge the sequences into a new array b and then copy them back into a.

Program. 2: Divide and conquer sort refinement.

template <class T>

MergeSort( T a[ ], int left, int right)

{// Sort the elements in a[left:right]


if(left < right)


{



int I=(left + right)/2; //midpoint



MergeSort(a,left,I);



MergeSort(a,I+1,right);



Merge(a,b,left,I,right); //merge from a into b



Copy(b,a,left,right); // put result back into a


}

}

We can improve the performance of program.2 in many ways. For example, we can eliminate the recursion easily. If we examine this program carefully, we see that the recursion simply divides the element list repeatedly until we are left withsegments of size 1. The merging that takes place after this division into segments of size 1 is best described for the case when n is a power of 2. The segments of size 1 are merged to get sorted segments of size 2. These segements of size 2 are then merged to get sorted segements of size 4. The merge process is repeated until a single sorted sequence of size n remains. Fig. 1 shows the merging that takes place when n = 8. The square brackets denote the start and end of sorted segments.

Merge sort example:

Initial segments 
[8][4][5][6][2][1][7][3]

Merge to b

[4 8] [5 6] [1 2] [3 7]

Copy to a 

[4 8] [5 6] [1 2] [3 7]

Merge to b

[4 5 6 8] [1 2 3 7]

Copy to a

[4 5 6 8] [1 2 3 7]

Merge to b 

[1 2 3 4 5 6 7 8]

Copy to a

[1 2 3 4 5 6 7 8]

An iterative version of merge sort beings by merging Paris of adjacent segments of size 1, then it merges pairs of adjacent segments of size 2, and so on. We can eliminate virtually all the copying from b to a by merging alternately from a to b and from b to a. The iterative merge sort algorithm appears in program 3.

Program. 3: Iterative merge sort

template<class T>

void MergeSort(T a[], int n)

{// Sort a[0:n-1] using merge sort.

   T *b = new T [n];

   int s = 1;  // segment size

   while (s < n) {

      MergePass(a, b, s, n); // merge from a to b

      s += s;

      MergePass(b, a, s, n); // merge from b to a

      s += s;

      }

}

To complete our sorting code, we need to specify the function MergePass. In our C++ development, the function MergePass simply determines the left and right ends of the segments to be merged. The actual merging of a pair of segments is done by function Merge, which requires defining the operator <= on elements of type T. If a user-defined type is used, the operator <= must be overloaded. Writing Merge in this way permits us to sort on any field of the element. The overloading of <= simply compares the desired fields.

Program. 4: Merge Pass

template<class T>

void MergePass(T x[], T y[], int s, int n)

{// Merge adjacent segments of size s.

   int i = 0;

   while (i <= n - 2 * s) {

      // merge two adjacent segments of size s

      Merge(x, y, i, i+s-1, i+2*s-1);

      i = i + 2 * s;

      }

   // fewer than 2s elements remain

   if (i + s < n) Merge(x, y, i, i+s-1, n-1);

   else for (int j = i; j <= n-1; j++)

           // copy last segment to y

           y[j] = x[j];

}

Program. 5: Merge

template<class T>

void Merge(T c[], T d[], int l, int m, int r)

{// Merge c[l:m]] and c[m:r] to d[l:r].

   int i = l,    // cursor for first segment

       j = m+1,  // cursor for second

       k = l;    // cursor for result

   // merge until i or j exits its segment

   while ((i <= m) && (j <= r))

      if (c[i] <= c[j]) d[k++] = c[i++];

      else d[k++] = c[j++];

   // take care of left overs

   if (i > m) for (int q = j; q <= r; q++)

                 d[k++] = c[q];

   else for (int q = i; q <= m; q++)

           d[k++] = c[q];

}

Program: Merge sort

#include <iostream.h>

#include <conio.h>

template<class T>

void Merge(T c[], T d[], int l, int m, int r)

{

   // Merge c[l:m]] and c[m:r] to d[l:r].

   int i = l,    // cursor for first segment

       j = m+1,  // cursor for second

       k = l;    // cursor for result

   // merge until i or j exits its segment

   while ((i <= m) && (j <= r))

   {

      if (c[i] <= c[j])


d[k++] = c[i++];

      else


d[k++] = c[j++];

   }

   // take care of left overs

   if (i > m)

   {

      for (int q = j; q <= r; q++)


 d[k++] = c[q];

   }

   else

   {

     for (int q = i; q <= m; q++)


d[k++] = c[q];

   }

}

template<class T>

void MergePass(T x[], T y[], int s, int n)

{   // Merge adjacent segments of size s.

   int i = 0;

   while (i <= n - 2 * s)

   {

      // merge two adjacent segments of size s

      Merge(x, y, i, i+s-1, i+2*s-1);

      i = i + 2 * s;

   }

   // fewer than 2s elements remain

   if (i + s < n)

      Merge(x, y, i, i+s-1, n-1);

   else

     for (int j = i; j <= n-1; j++)

       // copy last segment to y


y[j] = x[j];

}

template<class T>

void MergeSort(T a[], int n)

{

   // Sort a[0:n-1] using merge sort.

   T *b = new T [n];

   int s = 1;  // segment size

   while (s < n)

   {

      MergePass(a, b, s, n); // merge from a to b

      s += s;

      MergePass(b, a, s, n); // merge from b to a

      s += s;

   }

}

void main(void)

{

   int y[20],n;

   cout<<"Enter how many element you have"<<endl;

   cin>>n;

   cout<<"Enter those elements"<<endl;

   for(int i=0;i<n;i++)

   {

      cin>>y[i];

   }

   MergeSort(y,n);

   for (i=0; i< n; i++)


cout << y[i] << ' ';

   cout << endl;

}


Quick Sort


The quick sort ( or partition exchange sort) is a fast sorting algorithm invented by Hoare. It has O(Nlog2N) for best and average-case performance; and O(N2) for worst-case performance.  


In quick sort, we divide the array of items to be sorted into two partitions and then call the quick sort procedure recursively to sort the two partitions.  To partition the data elements, a pivot element Is to be selected such that all the items in the lower part are less than the pivot and all those in the upper part greater than it.


Consider an array A of N elements to be sorted.  Select a pivot element among the N elements.  The selection of pivot element is somewhat arbitrary, however, the first element is a convenient one.


The array is divided into two partitions so that the pivot element is placed into its position satisfying the following properties:


The array is divided into two partitions so that the pivot (or partitioning) element is placed into its proper position satisfying following properties:

1. all elements to the left of pivot are less than the pivot element.

2. all elements to the right of pivot are greater than or equal to the pivot element.

The recursive algorithm consists of four steps (which closely resemble the merge sort): 
1. If there are one or less elements in the array to be sorted, return immediately. 

2. Pick an element in the array to serve as a "pivot" point. (Usually the left-most element in the array is used.) 

3. Split the array into two parts - one with elements larger than the pivot and the other with elements smaller than the pivot. 

4. Recursively repeat the algorithm for both halves of the original array. 

The following are the steps for partitioning the array and keeping the pivot at correct place:

1. Select first element of array A (or sub array) as pivot.

2. Initialize I and J to first and last elements of the array respectively.

3. Increment I, until A[I]>pivot; stop

4. Decrement j, until A[j]<pivot, stop

5. If I<j, Exchange A[I] and A[j]
6. Repeat steps 3,4 and 5 until I>j, i.e., when I and j cross each other.

7. Exchange the pivot element with the element pointed to by j which is correct place for pivot.

Note that in step 5, the swapping keeps the larger element to the right and smaller element to the left, relative to the pivot.

Example:
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Since I<=j swap A[I] and A[j] and repeat the process.
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Since I<=j, swap A[I] and A[j} and repeat the process
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Since I>j , now swap the pivot with A[j].
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Notice that, at this stage the pivot 5 is in its proper place, i.e., elements left to it are less than or equal to 5 and elements to its right are greater than or equal to 5.  We can now break our problem down into two smaller problems: sorting the array between start and j-1 and sorting the array between j+1 and end. The quick sort process can be applied to each of these sub arrays until all the elements are in sorted order.  For the above example, the action of quick sort is given below:
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Quick sort procedure is:

1. If the input array (or sub array). A is empty or has only one element, then return.

2. Select first element (in general, any element), called pivot, of array A.

3. Partition the array into two, so that the elements less than or equal to pivot are towards the left and those greater than towards to right, relative to pivot.

4. Call quick sort procedure than towards to right, relative to pivot.

Program:

/*************** Quick Sort ****************/

#include <iostream.h>

#include <conio.h>

template<class T>

void quickSort(T a[], int l, int r)

{

   // Sort a[l:r], a[r+1] has large value.

   if (l >= r) return;

   int i = l,      // left-to-right cursor

       j = r + 1;  // right-to-left cursor

   T pivot = a[l];

   // swap elements >= pivot on left side

   // with elements <= pivot on right side

   while (1)

   {

      do

      {


 // find >= element on left side


 i = i + 1;

      } while (a[i] < pivot);

      do

      {


 // find <= element on right side


 j = j - 1;

      } while (a[j] > pivot);

      if (i >= j) break;  // swap pair not found

      Swap(a[i], a[j]);

   }

   // place pivot

   a[l] = a[j];

   a[j] = pivot;

   quickSort(a, l, j-1); // sort left segment

   quickSort(a, j+1, r); // sort right segment

}

template<class T>

inline void Swap(T& a, T& b)

{// Swap a and b.

   T temp = a; a = b; b = temp;

}

template<class T>

void QuickSort(T *a, int n)

{// Sort a[0:n-1] using quick sort.

 // Requires a[n] must have largest key.

   quickSort(a, 0, n-1);

}

void main(void)

{

   int y[20],n,i;

   cout<<"Enter how many elements u have \n";

   cin>>n;

   cout<<"Enter those elements \n";

   for(i=0;i<n;i++)

   {

      cin>>y[i];

   }

   QuickSort(y,n);

   for (i = 0; i < n; i++)

   {

       cout<<y[i]<<' ';

   }

   cout << endl;

}


Binary Search Tree

Search Operation:

template<class E, class K>

bool BSTree<E,K>::Search(const K& k, E &e) const

{// Search for element that matches k.

   // pointer p starts at the root and moves through

   // the tree looking for an element with key k

   BinaryTreeNode<E> *p = root;

   while (p) // examine p->data

      if (k < p->data) p = p->LeftChild;

      else if (k > p->data) p = p->RightChild;

           else {// found element

                 e = p->data;

                 return true;}

   return false;

}

Insert Operation:

template<class E, class K>

BSTree<E,K>& BSTree<E,K>::Insert(const E& e)

{// Insert e if not duplicate.

   BinaryTreeNode<E> *p = root,  // search pointer

                     *pp = 0;    // parent of p

   // find place to insert

   while (p) {// examine p->data

      pp = p;

      // move p to a child

      if (e < p->data) p = p->LeftChild;

      else if (e > p->data) p = p->RightChild;

           else throw BadInput(); // duplicate

      }

   // get a node for e and attach to pp

   BinaryTreeNode<E> *r = new BinaryTreeNode<E> (e);

   if (root) {// tree not empty

      if (e < pp->data) pp->LeftChild = r;

      else pp->RightChild = r;}

   else // insertion into empty tree

        root = r;

   return *this;

}

Delete Operation:

template<class E, class K>

BSTree<E,K>& BSTree<E,K>::Delete(const K& k, E& e)

{// Delete element with key k and put it in e.

   // set p to point to node with key k

   BinaryTreeNode<E> *p = root, // search pointer

                     *pp = 0;   // parent of p

   while (p && p->data != k){// move to a child of p

      pp = p;

      if (k < p->data) p = p->LeftChild;

      else p = p->RightChild;

      }

   if (!p) throw BadInput(); // no element with key k

   e = p->data;  // save element to delete

   // restructure tree

   // handle case when p has two children

   if (p->LeftChild && p->RightChild) {// two children

      // convert to zero or one child case

      // find largest element in left subtree of p

      BinaryTreeNode<E> *s = p->LeftChild,

                        *ps = p;  // parent of s

      while (s->RightChild) {// move to larger element

         ps = s;

         s = s->RightChild;}

      // move largest from s to p

      p->data = s->data;

      p = s;

      pp = ps;}

   // p has at most one child

   // save child pointer in c

   BinaryTreeNode<E> *c;

   if (p->LeftChild) c = p->LeftChild;

   else c = p->RightChild;

   // delete p

   if (p == root) root = c;

   else {// is p left or right child of pp?

         if (p == pp->LeftChild)

              pp->LeftChild = c;

         else pp->RightChild = c;}

   delete p;

   return *this;

}

