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/*

* Abstract structure Binary Tree.
*/

public class BinaryTree<E> {

protected E value;

protected BinaryTree<E> parent;
protected BinaryTree<E> left;
protected BinaryTree<E> right;

public static final BinaryTree EMPTY_TREE = new BinaryTree(); // Empty tree

/**
* Constructs an empty tree
*/
private BinaryTree() {
value = null;
parent = null;
left = right = this;
b
/**

* Constructs an one-clement tree

*/

public BinaryTree(E value) {
this.value = value;
parent = null;
left = right = EMPTY TREE;



/**

* Constructs a tree with given subtrees

*/

public BinaryTree(E value, BinaryTree<E> left, BinaryTree<E> right) {
this(value);
setLeft(left);
setRight(right);

b

/**

* Returns the left subtree of this tree

*/

public BinaryTree<E> left() {
return left;

b

/**

* Returns the right subtree of this tree

*/

public BinaryTree<E> right() {
return right;

}

/**
* Returns the parent of this tree
*/
public BinaryTree<E> parent() {
return parent,
}

/**
* Returns the value in the root of this tree
*/
public E value() {
return value;

}

/**

* Sets the left subtree of this tree

*/

public void setLeft(BinaryTree<E> bt) {

1f(isEmpty())
return;



if(left !=null && left.parent() == this)
left.setParent(null);

left = bt;
left.setParent(this);
b
/**
* Sets the right subtree of this tree
*/
public void setRight(BinaryTree<E> bt) {
1f(isEmpty())
return;
if(right != null && right.parent() == this)
right.setParent(null);
right = bt;
right.setParent(this);
b
/**

* Sets the parent of this tree
*/
protected void setParent(BinaryTree<E> bt) {
if (lisEmpty()) {
parent = bt;
h
b

/**
* Sets the value of the root of this tree
*/
public void setValue(E value) {
this.value = value;

}

/**
* Returns number of nodes of the tree
*/
public int size() {
1f(isEmpty())
return 0;
return 1 + left.size() + right.size();



/**
* Returns the root of the tree
*/
public BinaryTree root() {
if(parent == null)

return this;
else
return parent.root();
b
/**
* Returns the height of the tree
*/
public int height() {
1f(isEmpty())
return -1;
return 1 + Math.max(left.height(), right.height());
b
/**
* Returns the depth of the tree
*/

public int depth() {
if(parent == null)
return 0;
else
return 1 + parent.depth();

}

/**
* Returns true if tree is empty
*/
public boolean isEmpty() {
return value == null;

}

/**
* Returns true if tree 1s full
*/
public boolean isFull() {
if(isEmpty())
return true;
if(left.height()!=right.height())



return false;
return left.isFull() && right.isFull();

b
/**
* Returns true if tree is empty balanced
*/
public boolean isBalanced() {
1f(isEmpty())
return true;
else
return Math.abs(left.height()-right.height())<=1 &&
left.isBalanced() && right.isBalanced();
b
/**

* Returns true if this is left child of its parent
*/
public boolean isLeftChild() {
if(parent == null)
return false;
else
return this == parent.left;

}

/**

* Returns true if this is right child of its parent
*/
public boolean isRightChild() {
if(parent == null)
return false;
return this == parent.right;

}

/**

* Returns a string, representing the tree

*/

public String toString() {
if (isEmpty()) return "<BinaryTree: empty>";
StringBuffer s = new StringBuffer();
s.append("<BinaryTree "+value());
if (eft().isEmpty()) s.append(" "+left());
else s.append(" -");



if (right().isEmpty()) s.append(" "+right());
else s.append(" -");

s.append(™>');

return s.toString();

}

public void printTree() {

................

}

private void preOrder(BinaryTree bt, int level) {

}

public void printInOrder() {

}

private void inOrder(BinaryTree bt) {

................

}

3amaya 1: Hanwumere peanuzauumsita Ha metoaute  printTree(), preOrder(...),
printInOrder() u inOrder(...).

3amaya 2: Hamumere wxirac Main, koWTO JEeMOHCTpHUpa BCHYKM METOAM Ha Kiaca
BinaryTree.
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/*


 * Abstract structure Binary Tree.


*/


public class BinaryTree<E> {



protected E value;  



protected BinaryTree<E> parent; 



protected BinaryTree<E> left;   



protected BinaryTree<E> right;   



public static final BinaryTree EMPTY_TREE = new BinaryTree(); // Empty tree



/**



 * Constructs an empty tree



 */



private BinaryTree() {




value = null;




parent = null;




left = right = this;



}



/**



 * Constructs an one-element tree



 */



public BinaryTree(E value) {




this.value = value;




parent = null;




left = right = EMPTY_TREE;



}



/**



 * Constructs a tree with given subtrees



 */



public BinaryTree(E value, BinaryTree<E> left, BinaryTree<E> right) {




this(value);




setLeft(left);




setRight(right);



}



/**



 * Returns the left subtree of this tree



 */



public BinaryTree<E> left() {




return left;



}



/**



 * Returns the right subtree of this tree



 */



public BinaryTree<E> right() {




return right;



}



/**



 * Returns the parent of this tree



 */



public BinaryTree<E> parent() {




return parent;



}



/**



 * Returns the value in the root of this tree



 */



public E value() {




return value;



}



/**



 * Sets the left subtree of this tree



 */



public void setLeft(BinaryTree<E> bt) {




if(isEmpty())





return;




if(left != null && left.parent() == this)





left.setParent(null);




left = bt;




left.setParent(this);



}



/**



 * Sets the right subtree of this tree



 */



public void setRight(BinaryTree<E> bt) {




if(isEmpty())





return;




if(right != null && right.parent() == this)





right.setParent(null);




right = bt;




right.setParent(this);



}



/**



 * Sets the parent of this tree



 */



protected void setParent(BinaryTree<E> bt) {




if (!isEmpty()) {


            parent = bt;


        }



}



/**



 * Sets the value of the root of this tree



 */



public void setValue(E value) {




this.value = value;



}



/**



 * Returns number of nodes of the tree



 */



public int size() {




if(isEmpty())





return 0;




return 1 + left.size() + right.size();



}



/**



 * Returns the root of the tree



 */



public BinaryTree root() {




if(parent == null)





return this;




else





return parent.root();



}



/**



 * Returns the height of the tree



 */



public int height() {




if(isEmpty())





return -1;




return 1 + Math.max(left.height(), right.height());



}



/**



 * Returns the depth of the tree



 */



public int depth() {




if(parent == null)





return 0;




else 





return 1 + parent.depth();



}



/**



 * Returns true if tree is empty



 */



public boolean isEmpty() {




return value == null;



}



/**



 * Returns true if tree is full



 */



public boolean isFull() {




if(isEmpty())





return true;




if(left.height()!=right.height())





return false;




return left.isFull() && right.isFull();



}



/**



 * Returns true if tree is empty balanced



 */



public boolean isBalanced() {




if(isEmpty())





return true;




else





return Math.abs(left.height()-right.height())<=1 &&







left.isBalanced() && right.isBalanced();



}



/**



 * Returns true if this is left child of its parent



 */



public boolean isLeftChild() {




if(parent == null)





return false;




else





return this == parent.left;



}



/**



 * Returns true if this is right child of its parent



 */



public boolean isRightChild() {




if(parent == null)





return false;




return this == parent.right;



}



/**



 * Returns a string, representing the tree



 */



public String toString() {




if (isEmpty()) return "<BinaryTree: empty>";




StringBuffer s = new StringBuffer();




s.append("<BinaryTree "+value());




if (!left().isEmpty()) s.append(" "+left());




else s.append(" -");




if (!right().isEmpty()) s.append(" "+right());




else s.append(" -");




s.append('>');




return s.toString();



}



public void printTree() {




. . . . . . . . . . . . . . . . 


}



private void preOrder(BinaryTree bt, int level) {




. . . . . . . . . . . . . . . .


}



public void printInOrder() {




. . . . . . . . . . . . . . . . 


}



private void inOrder(BinaryTree bt) {




. . . . . . . . . . . . . . . .


}


}


Задача 1:  Напишете реализацията на методите  printTree(),  preOrder(...),  printInOrder()  и  inOrder(…).

Задача 2:  Напишете клас Main, който демонстрира всички методи на класа  BinaryTree.
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