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Problem 

• Construct an AVL tree having the following elements

H, I, J, B, A, E, C, F, D, G, K, L
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AVL tree

• AVL tree is a binary search tree in which the difference of heights of left

and right subtrees of any node is less than or equal to one. The technique

of balancing the height of binary trees was developed by Adelson, Velskii,

and Landi and hence given the short form as AVL tree or Balanced Binary

Tree.
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AVL Tree–Cont
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An AVL tree can be defined as follows:

Let T be a non-empty binary tree with TL and TR as its left and right 

subtrees. The tree is height balanced if: 

TL and TR are height balanced

hL - hR <= 1, where hL - hR are the heights of TL and TR 

The Balance factor of a node in a binary tree can have value 1, -1, 0, 

depending on whether the height of its left subtree is greater, less 

than or equal to the height of the right subtree.
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AVL  Tree –Cont.. 
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Tree is said to be balanced if balance factor of each node is in 

between -1 to 1, otherwise, the tree will be unbalanced and need to 

be balanced.

Balance Factor (k) = height (left(k)) - height (right(k))

NOTE: 

1. If balance factor of any node is 1, it means that the left sub-tree is 

one level higher than the right sub-tree.

2. If balance factor of any node is 0, it means that the left sub-tree

and right sub-tree contain equal height.

3. If balance factor of any node is -1, it means that the left sub-tree is

one level lower than the right sub-tree.
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AVL  Tree –Cont.. 
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An AVL tree is given in the following figure. We can see that, balance

factor associated with each node is in between -1 and +1. therefore, it is

an example of AVL tree.
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AVL  Tree –Cont.. 
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AVL Rotations

We perform rotation in AVL tree only in case if Balance Factor is other than -1,

0, and 1. There are basically four types of rotations which are as follows:

L L rotation: Inserted node is in the left subtree of left subtree of A

R R rotation : Inserted node is in the right subtree of right subtree of A

L R rotation : Inserted node is in the right subtree of left subtree of A

R L rotation : Inserted node is in the left subtree of right subtree of A

Where node A is the node whose balance Factor is other than -1, 0, 1.

The first two rotations LL and RR are single rotations and the next two

rotations LR and RL are double rotations. For a tree to be unbalanced,

minimum height must be at least 2, Let us understand each rotation
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AVL  Tree –Cont.. 

RR Rotation

When BST becomes unbalanced, due to a node is inserted into the right

subtree of the right subtree of A, then we perform RR rotation, RR

rotation is an anticlockwise rotation, which is applied on the edge

below a node having balance factor -2 In above example, node A 

has balance factor -2 

because a node C is 

inserted in the right 

subtree of A right subtree. 

We perform the RR 

rotation on the edge below 

A.
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AVL  Tree –Cont.. 
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LL Rotation

When BST becomes unbalanced, due to a node is inserted into the left

subtree of the left subtree of C, then we perform LL rotation, LL rotation is

clockwise rotation, which is applied on the edge below a node having

balance factor 2.
In above example, node C has 

balance factor 2 because a 

node A is inserted in the left 

subtree of C left subtree. We 

perform the LL rotation on 

the edge below A.
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AVL  Tree –Cont.. 
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LR Rotation

Double rotations are bit tougher than single rotation which has already

explained above. LR rotation = RR rotation + LL rotation, i.e., first RR

rotation is performed on subtree and then LL rotation is performed on full

tree, by full tree we mean the first node from the path of inserted node

whose balance factor is other than -1, 0, or 1.
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AVL TREE –Cont..
LR Rotation

11/3/2022
NON LINEAR DATA STRUCTURES - TREE/19CS307 - DATA STRUCTURES  

/Mr.R.Kamalakkannan/CSE-IOT/SNSCE 11/23



AVL TREE –Cont..
RR Rotation
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AVL Tree –Cont.. 

1. Insert H, I, J On inserting the above elements,

especially in the case of H, the

BST becomes unbalanced as the

Balance Factor of H is -2. Since

the BST is right-skewed, we will

perform RR Rotation on node H.
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AVL Tree –Cont.. 

1. The resultant balance tree is: 2. Insert B, A.

On inserting the above elements, especially in case of A, the BST becomes unbalanced as the

Balance Factor of H and I is 2, we consider the first node from the last inserted node i.e. H.

Since the BST from H is left-skewed, we will perform LL Rotation on node H.
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AVL Tree –Cont.. 

1. The resultant balance tree is:
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AVL Tree –Cont.. 

1. Insert E

On inserting E, BST becomes unbalanced as the Balance Factor of I is 2, since if we travel from E
to I we find that it is inserted in the left subtree of right subtree of I, we will perform LR Rotation
on node I. LR = RR + LL rotation
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AVL Tree –Cont.. 

1. We first perform RR rotation on node B

We first perform LL rotation on the node I
The resultant balanced tree after LL rotation is:
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Activity 
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1. What is an AVL tree?

a) a tree which is balanced and is a height balanced tree

b) a tree which is unbalanced and is a height balanced tree

c) a tree with three children

d) a tree with atmost 3 children

2. Why to prefer red-black trees over AVL trees?

a) Because red-black is more rigidly balanced

b) AVL tree store balance factor in every node which costs space

c) AVL tree fails at scale

d) Red black is more efficient

MCQ
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Advantages
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Better search times for key

The height of the AVL tree is always balanced. The height never grows

beyond log N, where N is the total number of nodes in the tree.

It gives better search time complexity when compared to simple

Binary Search trees.

AVL trees have self-balancing capabilities.
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Disadvantages

Longer running times for the insert and remove operations(As we will see,

the insert and remove operation must re-balance the AVL tree....)

restructuring is an expensive operation
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Assessment 1

1. List out the advantages of  AVL  tree 

a)_______________________________________

b)_______________________________________

c)_______________________________________ 

d)_______________________________________

2.Identify the disadvantages of  AVL  tree  

a)_______________________________________

b)_______________________________________

c)_______________________________________ 

d)_______________________________________
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