TMHMA MHX.TIAHPOZOPIKHZ & HAEKTPONIKON ZYZTHMATOQN

DAopéc Acdopévwv & Avaiuon AAyopiOpwv
30 E€aunvo

« Aévrpa

« Auadika Aévrpa

« Auadika Aévrpa AvalhTtnong
(Binary Search Trees)

AnpooBévne Zrapdrne
http:/www.iee.ihu.gr/~demos
TuApa Mnxavikwv TTAnpowopikng & HAekTpovikwy ZuoTnpdarwy
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TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKONN ZYZTHMATON

AENTPA (TREES)
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TMHMA MHX.TIAHPOZOPIKHZ & HAEKTPONIKON ZYZTHMATOQN

AENTPA (TREES)

Oplopodg 1:

Aévtpo (tree) sival éva cUvolo T amo kopPoug (nodes), tétolo wote elte:
(a) To T elval kevo

(B) To T mepthappavel éva Eexwploto kOUPo, R, mou ovopdletal pila (root )
tou T kal ot urtoAouot kKool T - {R} xwpilovtal oe pnbév | meplocoTEPQ
ouvola kKOuBwy, T, T2, ..., Tn, mou eivat &éva petafl Toug Kot Ta omola
elval pe tn oelpd toug Sévtpa. Ta T, T2, .. ., Tn, ovoualovtal urtodévtpa
Tou T.

Oplopdg 2:

Aévtpo sival pia culhoyr amo otolyeia, mou ovopdlovrat Koot Ot
KOUBOL Tou Sévtpou cuvbEovtal HeTall Toug Ue tn BonBela akpwv (arcs)
Le BAon Toug £€NC KAVOVEG:

(o) Yriapxet €vag kat pévov évag kopBog otov omoio Sev KataAfyeL Kapia
akun (n Pifa {Root} tou 6£vtpou).

(B) 2& 6Aoug Toug UTTOAOLTIOUG KOUPBOUC KOTAANYEL UTTOXPEWTLKA [ial KoL
HOVO pia aKuh.
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TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKOQN ZYITHMATON
AENTPA (TREES)
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T={A,B,C,D,E,F,G,HLJ,K,L,M}

A: 1 pila tov Tov Aévtpov
To cdvoro T - { A } yopiletor o€ Tpia vodévpa:

T1={B,E,F,G}), T2={C,H,1} xou T3={D,J,K,L,M}
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TMHMA MHX.TIAHPOZOPIKHZ & HAEKTPONIKON ZYZTHMATOQN

AYAAIKA AENTPA (BINARY TREES)

OPIZMOzZ 3:

Avadiko 6évtpo (binary tree) eival éva §€vtpo tou omoiou KaBe kOuBog
£xeL To oAU 6V0 unodévtpa. Ta urtodévrpa tou duadikol SEvipou
ovopalovtal aploTtepo Kot Se€L6 utodEvTpo avtioTolya.
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TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKONN ZYZTHMATON

Avanapaoctaocn AvuadikoU Aévipou pe tn BonBsia
ouveedepnEvNnG Soung

Root.left

AOMEZ AEAOMENON " EZAMHNO



TMHMA MHX.TIAHPOZOPIKHZ & HAEKTPONIKON ZYZTHMATOQN

Avanopadaoctaocn AvadikoU Aévtpou U T Bondsla
ouvdedeEVNC SOMNG // class TreeNode

public class TreeNode

{
TreeNode left;
int item;
TreeNode right;

public TreeNode(int data) {
item = data;
left = right = null;
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TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKONN ZYZTHMATON

Avanapdaotacn Avuadikou Aévtpou e Tn Borfsia
ouvdedepévng doung // class TreeNode

public int getNodeData( ){
return item;

}

public TreeNode getLeftNode( ) {
return left;

}
public TreeNode getRightNode( ) {
return right;
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TMHMA MHX.TIAHPOZOPIKHZ & HAEKTPONIKON ZYZTHMATOQN

Avanapdotacn Avadikou Aévtpou pe tn BorBsia
ouvdedepévng Sopng // class TreeNode

public void setNodeData(int data ){
item = data;

}
public void setLeftNode(TreeNode node ){
left = node;

}

public void setRightNode(TreeNode node){
right = node;

}
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Avanapdaotacn Avuadikou Aévtpou e Tn Borfsia
ouvdedepévng doung // class BSTree

public class BSTree {
private TreeNode root;
public BSTree( ) {

root = null;

}

public boolean isEmpty( ) {
return (root == null);

}

public void insertElement(int data){
if (isEmpty( )) root = new TreeNode(data);
else insertNode(data,root);
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TMHMA MHX.TIAHPOZOPIKHZ & HAEKTPONIKON ZYZTHMATOQN

Avanapdotacn Avadikou Aévtpou pe tn BorBsia
ouvdedepévng Sopng // class BSTree

private void insertNode(int data, TreeNode node) {
if (data < node.getNodeData()) {
if (node.getLeftNode() == null)
node.setLeftNode(new TreeNode(data));
else insertNode(data,node.getLeftNode());

}

else {
if (node.getRightNode() == null)
node.setRightNode(new TreeNode(data));
else insertNode(data,node.getRightNode());

AOMEZ AEAOMENON " EZEAMHNO

TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKONN ZYZTHMATON

EvOepatiki AtéAevon (Inorder Traversal ) ano toug
KOMBouG evog Auadikol Aévtpou

public void inOrderTraversal( ) {
inOrder(root);

}

private void inOrder(TreeNode node) {
if (node == null) return;
inOrder(node.getLeftNode());
System.out.print(node.item + " ");
inOrder(node.getRightNode());
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TMHMA TIAHPOZOPIKHZ ATEI OEZZAAONIKHZ

NpoBepatikn AtéAeuon (Preorder Traversal ) ano
TOUG KOMBOoUG evag Auadilkou Aévtpou

public void preOrderTraversal( ) {

preOrder(root);
}

private void preOrder(TreeNode node) {
if (node == null) return,;
System.out.print(node.item + " ");
preOrder(node.getLeftNode());
preOrder(node.getRightNode());

()
vveree % N
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TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKONN ZYZTHMATON

Em@spatikn) AtéAevon (Postorder Traversal ) ano
TOUG KOMPBOUG eVOG Auadilkou Aévtpou

public void postOrderTraversal( ) {
postOrder(root);

}

private void postOrder(TreeNode node) {
if (node == null) return;
postOrder(node.left);
postOrder(node.right);
System.out.print(node.item + " ");

()
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TMHMA MHX.TIAHPOZOPIKHZ & HAEKTPONIKON ZYZTHMATOQN

Avadika Aévtpa

public int countNodes( ) {
return countNodes(root);

}

private int countNodes(TreeNode node) {
if ( node == null ) return O;
else return
countNodes(node.getLeftNode()) +
countNodes(node.getRightNode()) +1;
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TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKONN ZYZTHMATON

Avadika Aévtpa

public int countLeafs( ) {
return countLeafs(root);
}
private int countLeafs(TreeNode node) {
if ( node ==null ) return O;
else {
int count = 0;
count += countLeafs(node.getLeftNode());
count += countLeafs(node.getRightNode());
if ((node.getLeftNode() == null) & &
(node.getRightNode() == null)) count++;
return count;
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