Ex.No:6


BINARY TREE TRAVERSAL
PROBLEM STATEMENT


Suppose we have array Preorder[n], Inorder[n] and Postorder[n] that give the preorder, inorder and postorder respectively of each node “n” of a tree.  Describe algorithm that tells whether node “I” is an ancestor of node “j”, for any pair of node i and j.  Explain how your algorithm works.  
AIM


To implement a binary tree and to find Preorder, Postorder and Inorder values.  Also check the parent for the given child node.

ALGORITHM

1. Start.

2. Read the node values one by one.

3. Procedure for Binary tree.

a) Assume the first value as root node.

b) If the second value is less than the root, make as a left child, else as right child.

c) Continue the step a and step b for input values.

4. Procedure for Preorder.

a) Process the root node.

b) Process the left subtree.

c) Process the right sub tree.

5. Procedure for Inorder.

a) Process the left sub tree.

b) Process the root node.

c) Process the right sub tree.

6. Procedure for Postorder.

a) Process the left subtree.

b) Process the right subtree.

c) Process the root sub tree.

7. Procedure for finding parent node.

a) Read the child node value.

b) Find the correspondent parent.

c) If the child value does not exists in tree, then print “ Value not found “.

d) If the value is root node then print it is a root node.

8. End.

PROGRAM
// Binary search tree

#include <iostream.h>

#include <conio.h>

#define TRUE 1

#define FALSE 0

class btree

{

private:


struct node


{



node *l;



int data;



node *r;


}*p;


int child;

public:


btree();


void search(int n, int &found, node *&parent);


void searchparent(int num,int &found,node *&parent);


void insert(int n);


void traverse();


void in(node *q);


void pre(node *q);


void post(node *q);

};

btree::btree()

{


p=NULL;

}

void btree::search(int n, int &found, node *&parent)

{


node *q;


found=FALSE;


parent=NULL;


if (p==NULL)



return;


q=p;


while(q!=NULL)


{



if(q->data==n)



{




found=TRUE;




return;



}



if (q->data>n)



{




parent=q;




q=q->l;



}



else



{




parent=q;




q=q->r;



}


}

}

void btree::insert(int n)

{


int found;


node *t, *parent;


search(n,found,parent);


if (found==TRUE)



cout<<endl<<"Node already exists!"<<endl;


else


{



t=new node;



t->data=n;



t->l=NULL;



t->r=NULL;



if (parent==NULL)




p=t;



else




parent->data>n?parent->l=t:parent->r=t;


}

}

void btree::in(node *q)

{


if (q!=NULL)


{



in(q->l);



cout<<"\t"<<q->data;



in(q->r);


}

}

void btree::pre(node *q)

{


if (q!=NULL)


{



cout<<"\t"<<q->data;



pre(q->l);



pre(q->r);


}

}

void btree::post(node *q)

{


if (q!=NULL)


{



post(q->l);



post(q->r);



cout<<"\t"<<q->data;


}

}

void btree::traverse()

{


int found;


node *parent;


cout<<endl<<"Inorder Traversal"<<endl;


in(p);


cout<<endl<<"Preorder Traversal"<<endl;


pre(p);


cout<<endl<<"Postorder Traversal"<<endl;


post(p);

char ch=’y’;


while (ch==’y’)


{


cout<<"\n\nEnter child node to find parent:";



cin>>child;



searchparent(child,found,parent);


cout<<”\nContinue? (y/n):”;



cin>>ch;


}

}

void btree::searchparent(int num,int &found,node *&parent)

{


node *q ;


q=p;


found=FALSE ;


parent=NULL ;


while (q!=NULL)


{



if (q->l->data==num)



{




found=TRUE;




cout<<endl<<"The parent of given node "<<num<<" is "<<q->data;




return;



}



else



{




if (q->r->data==num)




{





found=TRUE;





cout<<endl<<"The parent of given node "<<num<<" is "<<q->data;





return;




}




parent=q;




if (q->data>num)





q=q->l;




else





q=q->r;



}


}

if (found==FALSE)


{


if (p->data==num)



cout<<num<<" is the root node";


else



cout<<"Given node "<<num<<" does not exist";


}

}

void main()

{


clrscr();


btree t;


int num,n;


cout<<"Enter how many numbers:";


cin>>n;


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


{



cout<<"Enter data:";



cin>>num;



t.insert(num);


}


t.traverse();


getch();


}

OUTPUT

Enter how many numbers:6

Enter data:25

Enter data:16

Enter data:2

Enter data:3

Enter data:59

Enter data:70

Inorder Traversal

        2       3       16      25      59      70

Preorder Traversal

        25      16      2       3       59      70

Postorder Traversal

        3       2       16      70      59      25

Enter child node to find parent:2

The parent of given node 2 is 16

Continue? (y/n):y

Enter child node to find parent:25

25 is the root node

Continue? (y/n):y
Enter child node to find parent:29

Given node 29 does not exist

Continue? (y/n):n
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