#include<conio.h>

#include<stdio.h>

#include<iostream.h>

class mess

{

   int id;

   double pro;

   int cod;

   int len;

public:

   int putid(int n)

   {

      id=n;

      return n;

   }

   int getid()

   {

      return id;

   }

   double putpro(double p)

   {

      pro=p;

      return p;

   }

   double getpro()

   {

      return pro;

   }

   int putcod(int n)

   {

      cod=n;

      return cod;

   }

   int getcod()

   {

      return cod;

   }

   int putcodlen(int n)

   {

      len=n;

      return n;

   }

   int getcodlen()

   {

      return len;

   }

   virtual int show();

};

int mess::show()

{

   int i=0,n=cod;

   char *a;

   a = new char[len+1];

   while(n)

   {

      a[i++] = n%2 +'0';

      n/=2;

   }

   for(int j=i;j<len;j++)

   {

      a[j] = '0';

   }

   a[len] = '\0';

   printf("\n Message :- %d",id);

   printf("\n Probability :- %f",pro);

   printf("\n Code Length :- %d",len);

   printf("\n Code Word :- %s",a);

   printf("\n");

   return 0;

}

class msgd

{

   mess *array;

   int size;

public:

   int readdata();

   double getpro(int msgid)

   {

      return array[msgid-1].getpro();

   }

   int getsize()

   {

      return size;

   }

   int putcod(int msgnumber, int msgcod, int msgcodlen);

   int putdata();

};

int msgd::readdata()

{

   double p;

   do

   {

      printf("\nEnter the Number Of Messages :- ");

      cin>>size;

      printf("\n");

      size--;

      array = new mess[size+1];

      p=0;

      for(int i=0 ; i<=size && p<=1; i++)

      {


 array[i].putid(i+1);


 double t;


 printf("Enter Probability of Message no. %d :- ",i+1);


 cin>>t;


 array[i].putpro(t);


 array[i].putcod(-1);


 array[i].putcodlen(-1);


 p+=t;

      }

      if(p!=1)

      {


 printf("\n Probabilities Of All Messages Should Be Equal To 1...");


 printf("\n Please Re-Enter....");


 delete []array;

      }

      getch();

      clrscr();

    }while(p!=1);

    return size;

}

int msgd::putcod(int msgid, int msgcod, int msgcodlen)

{

   array[msgid-1].putcod(msgcod);

   array[msgid-1].putcodlen(msgcodlen);

   return msgid;

}

int msgd::putdata()

{

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

   {

      array[i].show();

      getch();

   }

   getch();

   return 0;

}

class msgnod:public mess

{

   msgnod *left, *right;

public:

   msgnod *putleft(msgnod *l)

   {

      left=l;

      return l;

   }

   msgnod *getleft()

   {

      return left;

   }

   msgnod *putright(msgnod *l)

   {

      right=l;

      return l;

   }

   msgnod *getright()

   {

      return right;

   }

};

class msgarray

{

   msgnod *array;

   int size;

   int maxsize;

   msgnod *root;

   int remov(msgnod **secondlast, msgnod **last);

   int add(msgnod *last);

   int sort();

   int browse(msgnod *curr, int n, int pos,msgd &l);

public:

   int filltree(msgd &l);

   msgnod *maketree();

   int putcod(msgd &l);

   int show();

   int MaxNodes()

   {

      return maxsize+1;

   }

};

int msgarray::filltree(msgd &l)

{

   maxsize = size = l.getsize();

   array = new msgnod[maxsize+1];

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

   {

      array[i].putid(i+1);

      array[i].putpro(l.getpro(i+1));

      array[i].putcod(-1);

      array[i].putleft(NULL);

      array[i].putright(NULL);

   }

   sort();

   return size;

}

msgnod* msgarray::maketree()

{

   msgnod *SL, *L, *temp;

   int n;

   n = remov(&SL,&L);

   while(n>=0)

   {

      temp = new msgnod;

      temp->putid(-1);

      temp->putpro(SL->getpro() + L->getpro());

      temp->putleft(L);

      temp->putright(SL);

      add(temp);

      sort();

      n = remov(&SL,&L);

   }

   root = L;

   return root;

}

int msgarray::remov(msgnod **seclast, msgnod **last)

{

   *last = new msgnod;

   **last = array[size];

   size--;

   if(size>=0)

   {

      *seclast = new msgnod;

      **seclast = array[size];

      size--;

   }

   else

   {

      seclast = NULL;

      size--;

      delete []array;

      array = NULL;

   }

   return size+1;   //return the number of nodes remaining

}

int msgarray::add(msgnod *last)

{

   size++;

   array[size] = *last;

   return size+1;

}

int msgarray::sort()

{

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

   {

      for(int j=0; j < (size-i); j++)

      {


 if(array[j].getpro() < array[j+1].getpro())


 {


    msgnod temp;


    temp = array[j];


    array[j] = array[j+1];


    array[j+1] = temp;


 }

      }

   }

   return 0;

}

int msgarray::putcod(msgd &l)

{

   browse(root,0,0,l);

   return 0;

}

int msgarray::browse(msgnod *curr,int n, int pos, msgd &l)

{

   if(curr != NULL){

      if(curr->getid() < 0)

      {


 curr->putcod(-1);


 curr->putcodlen(-1);

      }

      else

      {


 curr->putcod(n);


 curr->putcodlen(pos);


 l.putcod(curr->getid(),n,pos);

      }

      browse(curr->getleft(),n,pos+1,l);

      int temp;

      temp=1;

      temp = temp << pos;

      browse(curr->getright(),n|temp, pos+1,l);

   }

   return 0;

}

int msgarray::show()

{

   cout << endl << endl;

   cout << "Displaying the entire Message Node Array" << endl;

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

      array[i].show();

   getch();

   return 0;

}

int main()

{

   clrscr();

   msgd mesg;

   mesg.readdata();

   msgarray temp;

   temp.filltree(mesg);

   temp.maketree();

   temp.putcod(mesg);

   mesg.putdata();

   return 0;

}

Output:

Enter the Number Of Messages :- 4

Enter Probability of Message no. 1 :- 0.5

Enter Probability of Message no. 2 :- 0.2

Enter Probability of Message no. 3 :- 0.15

Enter Probability of Message no. 4 :- 0.15

 Message :- 1

 Probability :- 0.500000

 Code Length :- 1

 Code Word :- 1

 Message :- 2

 Probability :- 0.200000

 Code Length :- 2

 Code Word :- 00

 Message :- 3

 Probability :- 0.150000

 Code Length :- 3

 Code Word :- 011

 Message :- 4

 Probability :- 0.150000

 Code Length :- 3

 Code Word :- 010

