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* 1nan1svinvuLilu O(h)
e llog,nl < h <n-1
 TwARYinvIuLsa O(log n), TrAs18vinvuga O(n)
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AU lalladaa

« AVL = Binary Search Tress + nA1g§yduna

siu'liitaannsugaatiluliaiung

AVL : Adelson-Velskii and Landis
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|Fh| =1+ |Fh—1| + |Fh—2|

( Fibonacci Tree )
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n, ~ o,

h=~ (log,n,) |™:

dulfitaduaadidi n Uu
go'laitAu 1.44 log,n

CLIog2 n) < hyy <144 log, n)
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rotateLeftChild( r)

public class BSTree extends BinaryTree {

Node rotateLeftChild(Node r) {
Node newRoot = r.left;

r.left = newRoot.right;
newRoot.right = r; ()(1)
return newRoot;

}

newRoot @

newRoot :>
AAA hg
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rotateRightChild( r)

public class BSTree extends BinaryTree {

Node rotateRightChild(Node r) {
Node newRoot = r.right;

r.right = newRoot. left;
newRoot. left = r; ()(1)
return newRoot;

}

@ r newRoot

neWRoot :> @
Bia A2
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public class AVLTree extends BSTree {
private static class AVLNode extends Node {
private int height;
AVLNode (Object e, Node left, Node right) {
super(e, left, right); . - . o
setHeight(): ( eI AUNUAIIUFININY )

+
void setHeight() {

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

int height(Node n) {
return (n == null ? -1 : ((AVLNode) n).height);
+

int balanceValue() {
return height(right) - height(left);

3 ¥ (k:) 0  +1 & —1‘1
® 2 & -2
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add waz remove ‘laf rebalance

public class AVLTree extends BSTree {

Node add(Node r, Object e) {
it (r == null) {
r = new AVLNode(e, null, null);
++size;
} else {
r = super.add(r,e);
r =Crebalance(n)>

LNUENUNE uﬁad@ﬂﬂ%ﬁ]

T
return r: Crebalance 4 ﬂ‘iﬁ)
T

Node remove(Node r, Object e) {
= super.remove(r,e);

=Crebalance(r); <<{:§um1uﬂn§ uﬁadaaﬂ%ﬁi}

retu n r;

+
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rebalance : Asalin 1

rotateLeftChild(r)
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rebalance : nsalin 2

rotateRightChild(r)
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rebalance : nsal

rotateRightChild(r.left) rotateLeftChild(r)
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rebalance : nsaiin 4
S

rotateLeftChild(r.right) rotateRightChild(r)
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rebalance

private Node rebalance(Node r) {

iIfT (r == null) return r;
int balance = ((AVLNode)r).balanceValue();
iIT (balance == -2) {

IT (((AVLNode)r.left) .balancevalue() == 1)
r.left = rotateRightChild(r.left);
r = rotateLeftChild(r);
} else 1f (balance == 2) {
iIT (((AVLNode)r.right) .balanceValue() == -
r.right = rotateLeftChild(r.right);
r = rotateRightChild(r);
+
((AVLNode)r) .setHeight();
return r;

}

1
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at1AnUSuUAINNFINRINITUNU

public class AVLTree extends BSTree {

Node rotateLeftChild(Node r) {
r = super.rotateLeftChild(r);
((AVLNode) r.right).setHeight();
((AVLNode) r).setHeight();
return r;

s

Node rotateRightChild(Node r) {
r = super.rotateRightChild(r);
((AVLNode) r.left).setHeight();
((AVLNode) r).setHeight();
return r;

}

}
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