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Oobxo0o1coane Ha HenpazHo 08OUYHO OBPBO:

*  Husxooawo (preorder) 0b6xoxcoane Ha 080UUHO 0bPEO:
1. IlocemeHnue Ha KOpeHa
2. Hwusxopasmo 00X0xaaHe Ha JITBOTO MOIBPBO
3. Husxopsmo o6xoxk1aHe Ha JSCHOTO MOJABPBO

*  Bw3xooawo (postorder) obxodxcoane na 0860uuHO OvPBO:
1. Bws3xomsamo 06X0xkaaHe Ha JSIBOTO MOIIBPBO
2. Bwb3xoasmo 00X0xaaHe Ha ASCHOTO MOIIbPBO
3. Ilocewmenne Ha KOpeHa

*  Cwmeceno (inorder) obxodcoane na 080UUHO OBPBO:
1. CwmeceHo 00x0kJaHe Ha JITBOTO MOATIBPBO
2. [Ilocemenue Ha KopeHa
3. CwmeceHo 00X0KJaHe Ha JCHOTO HOJIBPBO

*  Oobxoaxcoane no Husa (breadth-first)

Ilpumep: 3a npBoto T:

MOCJIEIOBATETHOCTTA OT CUMBOJIH, KOSITO C€ TIOJIy4aBa Mpu
1.Husxoxsamoro ooxoxnane e 4, B, C, D, E, F, G, H, I
2.Bu3xomsgmoro ooxoxnmane e C, B, F, G, E, I, H, D, A
3.Cmecenoto ooxoxmane e B, C, A, F, E, G, D, I, H
4.00xoxmanerono umBa e A, B, D, C, E, H, F, G, I

Hmepamopu:
1.Knacst BTreelnorderlterator mpencraBs urepatop 3a cmeceHo 00Xoxcoane HA OBOUUHO
ovpeo ¢ enemenmu om mun Object:

public class BTreelnorderlterator implements java.util.Iterator {
//Data
java.util.LinkedList list;
java.util.Iterator it;

//Constructor

public BTreelnorderlterator(BinaryTree tree) {
list = new java.util.LinkedList();
inorder(tree);
reset();

}

//Private method
private void inorder(BinaryTree tree) {
if (Itree.isEmpty()) {
inorder(tree.getLeftSubtree());



list.addLast(tree.getRoot().data());
inorder(tree.getRightSubtree());

}

//terator methods

public boolean hasNext() { return it.hasNext(); }
public Object next() { return it.next(); }

public void reset() { it = list.iterator(); }

public void remove() { it.remove(); }

2.Knacet BTreePreorderIterator npeacTaBst UTEpaToOp 3a HUZX0OAUO 00OX0JHCOAHE HA OBOUUHO
0vpeo ¢ enemenmu om mun Object, cbriiacHO cienuUKaAIUATA:

public class BTreePreorderlterator implements java.util.Iterator {
//1aHH"

//KoHcTpyKTOp
public BTreePreorderlterator(BinaryTree tree) {...}

//Peanmzanus Ha MeToIUTe Ha MHTep(deiica Iterator

3.Knacet BTreePostorderIterator npeacraBst UTEpaTop 3a 8b3xX00AU0 0OX0HCOAHE HA OBOUYHO
0vpeo ¢ enemenmu om mun Object, cbriiacHO cienuUKaIUATA:

public class BTreePostorderlterator implements java.util.Iterator {
//1aHH"

//KoHcTpyKTOp
public BTreePostorderlterator(BinaryTree tree) {...}

//Peanmzanus Ha MeToIUTe Ha MHTep(deiica Iterator

4 Knacet BTreeBreadthFirstIteratorEasy npencraBs utepaTop 3a obOxodcoane no Husa Ha
080U4HO 0BPBo ¢ enemenmu om mun Object:

import java.util. *;

public class BTreeBreadthFirstlteratorEasy implements Iterator {
//Data
LinkedList list;
Iterator it;

//Constructor

public BTreeBreadthFirstlteratorEasy(BinaryTree tree) {
list = new LinkedList();
breadthFirstTraversal(tree);
reset();

}

//Private method
private void breadthFirstTraversal(BinaryTree tree) {
LinkedList<TreeNode> queue = new LinkedList<TreeNode>();
queue.addLast(tree.getRoot());
while(!queue.isEmpty()) {
TreeNode temp = queue.removeFirst();
list.addLast(temp.data());
if(temp.left() != null)
queue.addLast(temp.left());
if(temp.right() != null)



queue.addLast(temp.right());

}

//terator methods

public boolean hasNext() { return it.hasNext(); }
public Object next() { return it.next(); }

public void reset() { it = list.iterator(); }

public void remove() { it.remove(); }

5.Knacwst BTreeBreadthFirstIterator npencrass utepatop 3a 06xoxcoarne no HU8a Ha OBOUYHO
ovpeo ¢ enemenmu om mun Object:

import java.util. *;

public class BTreeBreadthFirstlterator implements Iterator {
//Data
Vector<LinkedList> levels; //Vector of levels
Iterator it;
int level;

//Constructor

public BTreeBreadthFirstlterator(BinaryTree tree) {
levels = new Vector<LinkedList>();
breadthFirstTraversal(tree);
reset();

}

//Private method
private void breadthFirstTraversal(BinaryTree tree) {
LinkedList<TreeNode> currentLevel = new LinkedList<TreeNode>();
if(!1tree.isEmpty()) currentLevel.addLast(tree.getRoot());
while(!currentLevel.isEmpty()) {
LinkedList data = new LinkedList();
LinkedList<TreeNode> nextLevel = new LinkedList<TreeNode>();
Iterator<TreeNode> it = currentLevel.iterator();
while(it.hasNext()) {
TreeNode n = it.next();
data.addLast(n.data());
if(n.left() != null)
nextLevel.addLast(n.left());
if(n.right() != null)
nextLevel.addLast(n.right());

§
levels.add(data);
level++;
currentLevel = nextLevel,
}
}
//Methods

public int numberOfLevels() { return levels.size(); }
public LinkedList getData(int level) { return levels.get(level); }

//terator methods
public boolean hasNext() {
if(it.hasNext()) return true;
level++;
if(level < levels.size()) {
it = levels.get(level).iterator();
return true;

}

return false;



}

public Object next() {
if("hasNext()) throw new NoSuchElementException();
return it.next();

}

public void remove() { throw new UnsupportedOperationException(); }

public void reset() { level = 0; it = levels.get(0).iterator(); }

}

Tecmeane: 1lporpamara TestBinarySearchTree:
1.Yere nymu ot (aiina testTreeDatal.txt u cb3gaBa IBOMYHO ABPBO OT LyMH
tree = new BinarySearchTree(new NaturalComparator())
O06x01a TbPBOTO MO YETHPUTE HAYMHA, KaTO 3alrcBa pe3yiaTaTa BsB (aiina testTreeResult]l.txt.
2.Yere HM30Be OT BuAa: aymMa@usio yuciao oT (aiina testTreeData2.txt u chb3gaBa JBOMYHO
IBbPBO OT JBOMKHM (IyMma,lisyio_4ucio) — obexktd Ha kiaca Entry, xato ce usmon3Ba kiaca
EntryComparator
tree = new BinarySearchTree(new EntryComparator())
O06x0%1a AbPBOTO 10 YETHPUTE HAYMHA, KaTO 3allUCBa pe3yiTara BbB (aiina testTreeResult2.txt.
3.Uete HU30BE OT BHHa: nymMa@ipsuio umciio ot daina testTreeData3.txt u cp3maBa ABOMYHO
JBbpPBO OT JBOWKM (Iyma,lisyio yucio) — oOexkTH Ha kiaca Entry, xato ce u3mon3Ba Kiaca
EntryComparator2
tree = new BinarySearchTree(new EntryComparator2())
O06x01a TbPBOTO MO YETHPUTE HAYMHA, KaTO 3alrcBa pe3yiTaTa BsB (aiina testTreeResult3.txt.
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