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Balance factor = Height(left subtree) - Height(right Subtree)  balance factor

: AVL Tree Rotations
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Left Rotation (LL Rotation)
Single Rotation <
/ Right Rotation (RR Rotation)

Left Right Rotation (I.R Rotation)
Double Rotation <
Right Left Rotation (RIL. Rotation)

Rotations
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: Single Left Rotation (LL Rotation)

insert 1, 2 and 3

-2
0
-1
Y 0 0
0
Tree is imbalanced To make balanced we use After LL Rotation
LL Rotation which moves Tree is Balanced
nodes one position to left
: Single Right Rotation (RR Rotation)
insert 3, 2 and 1
2
...... . 0
1 g
0 0
0
Tree is imbalanced To make balanced we use After RR Rotation
because node 3 has balance factor 2 RR Rotation which moves Tree is Balanced

nodes one position to right

:Left Right Rotation (LR Rotation)

insert 3, 1 and 2

2 2
-1 After LL Rotation ]
0 <
Tree is imbalanced LL Rotation RR Rotation After LR Rotation
because node 3 has balance factor 2 Tree is Balanced
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: Right Left Rotation (RL Rotation)

insert 1,3 and 2

-2
. 0
1 After RR Rotation After LL Rotation
-.-._. . ... * 0 0
0 » -
Tree is imbalanced RR Rotation LL Rotation After RL Rotation
because nede 1 has balance factor -2 Tree is Balanced
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insert 1

0
@ Tree is balanced

insert 2

Tree is balanced

-1
®\(§)
-2
-1
A |
0

Tree is imbalanced LL Rotation Tree is balanced

insert 3

After LL Rotation

https://manara.edu.sy/




Va

6)liaJl

AT A, LT Y

Tree is balanced

insert 5

Tree is imbalanced LL Rotation at 3 Tree is balanced

becomes right child of 2

Tree is imbalanced LL Rotation at 2 Tree is balanced

insert 7

LL Rotation at 5 Tree is balanced

Tree is imbalanced
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Tree is balanced
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21,26,30,9,4,14,28,18,15

Step 1 - Insert 21

0

@

Tree is Balanced

Step 2 - Insert 26

0
(29

Tree is Balanced

Step 3 - Insert 30

2
£

LL Rotation

=

Tree is Not Balanced, Need a Rotation

0

ofRO

Tree is Balanced
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Step 4 - Insent 9 1

(i)
@ ®

Tree is Balanced

Step 5 - Insert 4 2

RR Rotation ; @ .
= G @

Tree is Balanced

LR Rotation

=

RL Rotation

=>

Tree is Balanced
Tree is Not Balanced, Need a Rotation

Step 8 - Insert 18 1

Step 9 - Insert 15

RL Rotation

=>

Tree is Not Balanced, Need a Rotation Tree is Balanced
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