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UntepdeiicyT Tree npeacrass onepauuu Ha 0vpeo ¢ enemenmu om mun Object:

public interface Tree {
public void add(Object element);
public Object remove(Object element);
public boolean contains(Object element);
public boolean isEmpty();
public int size(),;
public int height(),
public int numberOfLiefs();
public void clear(),
public java.util Iterator iterator();
public java.util Iterator treelnorderlterator(),
public java.util Iterator treePreorderlterator();
public java.util Iterator treePostorderlterator();
public java.util Iterator treeBreadthFirstlterator(),
public Object clone(),
public String toString();

Untepdeiicyt FancyTree npeacrass onepanuu Haj IbpBeTa:

public interface FancyTree extends Tree {
public boolean sameElements(FancyTree arg);
public boolean sameStructure(FancyTree arg),
public boolean sameTrees(FancyTree arg);
public boolean sameHeight(FancyTree arg),
public boolean sameNumberOfLiefs(FancyTree arg),
public boolean containsAll(FancyTree arg),
public boolean addAll(FancyTree arg);
public boolean removeAll(FancyTree arg);
public boolean retainAll(FancyTree arg),

1.a ce peannzupa kinac BinaryTree — deouuno ovpso ¢ enemenmu om mun Object, cbriacHO

crienuuKanuaTa;

public class BinaryTree implements Tree {
//1aHH"
protected TreeNode root;



//KoHcTpyKTOpH
public BinaryTree() { this(null); }
public BinaryTree(TreeNode n) { root =n; }

//MeTonn 3a JOCTBIT

public TreeNode getRoot() { return root; }

public BinaryTree getLeftSubtree() { return isEmpty() ? null : new BinaryTree(root.left); }
public BinaryTree getRightSubtree() { return isEmpty() ? null : new BinaryTree(root.right); }

//Peanuzanmsi Ha MeToIUTe HAa HHTEpdeiica Tree

H
Knacer TreeNode nipenctass 6v3en Ha 06ouuno 0vpeo ¢ enemenmu om mun Object:

public class TreeNode {
//Data
protected Object data;
protected TreeNode left,right;

//Constructor
public TreeNode(Object d) { data = d; left = right = null; }

//Methods

public Object data() { return data; }

public Object setData(Object d) { return data = d; }

public TreeNode left() { return left; }

public TreeNode setLeft(TreeNode n) { return left = n; }
public TreeNode right() { return right; }

public TreeNode setRight(TreeNode n) { return right =n; }

}

KnacsT BTreelnorderlIterator npencraBst uTepaTop 3a cmeceHo 06xodxcoane Ha 08OUUHO ObPEO C
enemenmu om mun Object:

Knacet BTreePreorderlterator mpeinctaBss uTEpaTop 3a HU3X00AWO 00X0dHCOAHE HA OBOUUHO
ovpso c enemenmu om mun Object:

Knacet BTreePostorderlterator mpeacraBs uUTepaTtop 3a 6v3X005AuU0 00X0HCOAHE HA OBOUYHO
0vpeo c enemenmu om mun Object:

Knacer BTreeBreadthFirstIterator npencraBs ureparop 3a ob6xoxcoane no HU8a HA OBOUUHO
ovpeo ¢ enemenmu om mun Object:

2.J1a ce peanusupa kinac BinarySearchTree — 0souuno ovpso na mepcene c enemenmu om mun
Object, cvrnacHo crienuQpuKanuaTa;

public class BinarySearchTree extends BinaryTree implements Tree {
//lasHn
protected java.util. Comparator c;

//KoHCTpyKTOpH

public BinarySearchTree() { this(new NaturalComparator()); }

public BinarySearchTree(java.util. Comparator ¢) { this(c,null); }

public BinarySearchTree(java.util. Comparator ¢,TreeNode n) { super(n); this.c =c; }

//Metou 3a 1OCTBIT — HacyeieHH oT Kiaca BinaryTree
public java.util. Comparator getComparator() { return c; }

/MIpeneduHIpaHe Ha METOM 3a JOCTHII, HACIEICHHN OT Kiaca BinaryTree
public BinaryTree getLeftSubtree() { return isEmpty() ? null : new BinarySearchTree(c,root.left); }
public BinaryTree getRightSubtree() { return isEmpty() ? null : new BinarySearchTree(c,root.right); }



//HacnensBane Ha MeToauTe Ha nHTepdeiica Tree, peanmusupanu B kiaca BinaryTree

//TlpeneduHIpaHe Ha METO/IM, HACIEICHH OT Kiaca BinaryTree
public void add(Object element) {...}

public Object remove(Object element) {...}

public boolean contains(Object element) {...}

}
Knacer NaturalComparator npezacraBst 00€KT 3a cpaBHsBaHe, U3M0I3Baiiku Merosa compareTo:

public class NaturalComparator implements java.util. Comparator {
public int compare(Object a,0Object b) {
return ((java.lang.Comparable)a).compareTo(b);

}

public boolean equals(Object b) {
return (b != null) && (b instanceof NaturalComparator);
}

3.a ce peanuzupa kinac FancyTreelmp, cbritacHo cienudukanusra:

public class FancyTreelmp implements Tree, FancyTree {
//1aHHn
private Tree elements;

//KoHeTpykTop
public FancyTreelmp(Tree arg) { elements = arg; }

//Tree methods implementation
//Peanuzanmsi Ha MeToIUTe Ha HHTepdeiica Tree
//Peanu3anus Ha MeToanTe Ha HHTEpdeiica FancyTree
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