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AVL Trees
Å To  ensure O( log n ) running time on Insertion, searching, 

and deletion in Binary Search Tree even in worst case

ÁAVL (Adelson- Velskii and Landis) trees

Å The BST is faster, on average, than the AVL trees

ÁBSTôs are usually balanced

Ámore work is required to ensure balancing

Å However, the AVL trees give consistent performance

Áfaster when BSTôs are unbalanced

Á important in time-critical applications

ÁAn AVL tree is a binary search tree data structure 

ÁHas a balance condition.
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AVL Trees Properties
Å For every node in the tree, the height of the left and right 

sub- trees differs by at most 1.
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AVL Trees Properties
Å Suppose an AVL tree of height h contains  at most S(h) 

nodes:

ÁL(h) is the number of nodes in left subtree

ÁR(h) is the number of nodes in right sub tree
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S(h) = L(h) + R(h) + 1
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Operations In AVL Tree
FIND :

Á is the same as the Binary Search  Tree  find

INSERTION :

ÁSearch for the element (Key)

Á If it is not there, insert it.

ÁThese operations will take time complexity O(d), where d is 

the depth of the node being found / inserted.

ÅInsertion may imbalance the tree. 

ÅHeights of two sub trees of a node may differ by 2 after an 

insertion. 

ÅTree Rotations used to restore the balance. 
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Any problem ?
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NSERTION :

Å Let K be the deepest node where an imbalance occurs.

Å Four cases leading to violation

An insertion into the left subtree of the left child of K

An insertion into the right subtree of the right child of K

Insertion into the right subtree of the left child of K

Operations In AVL Tree
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Single Rotation Double Rotation

An insertion into the left subtree of the right child of K
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Single Rotation
CASE 1:   SINGLE ROTATION RIGHT
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Single Rotation

9

5

2 8

1 4

E
x
a

m
p

le

3

0

1

2

3

7

6

Dr.

Anton  Ghnim

Faculty of Engineering

Department of Information Technology

Single Rotation
CASE 4:   Single Rotation Left
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