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Tree (Heap)

• A Heap is a special Tree-based data structure in which the tree is a

complete binary tree.

• Generally, Heaps can be of two types:

1. Max-Heap

2. Min-Heap



Tree (Heap) cont…

• Max-Heap: In a Max-Heap the key present at the root node must be

greatest among the keys present at all of it’s children.

• The same property must be recursively true for all sub-trees in that

Binary Tree.



Tree (Heap) cont…

• Min-Heap: In a Min-Heap the key present at the root node must be

minimum among the keys present at all of it’s children.

• The same property must be recursively true for all sub-trees in that

Binary Tree.



Tree (Heap) cont…



Tree (Heap) cont…
Insertion

• Suppose we want to create max heap tree for 44, 33, 77, 11, 55, 88, 66.

• To create the max heap tree, we need to consider the following two cases:

1. First, we have to insert the element in such a way that the property of

the complete binary tree must be maintained.

2. Secondly, the value of the parent node should be greater than the either

of its child.



Tree (Heap) cont…
Insertion

• Step 1: First we add the 44

element in the tree as shown

below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 2: The next element is 33.

• As we know that in max heap root node

will be maximum. So 33 will be child.

• Furthermore insertion in the binary tree

always starts from the left side so 33 will

be added at the left of 44 as shown

below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 3: The next element is 77 and

it will be added to the right of the

44 as shown:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 3:

• As we can observe in the tree that it

does not satisfy the max heap

property, i.e., parent node 44 is less

than the child 77.

• So, we will swap these two values as

shown here:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 4:

• The next element is 11.

• The node 11 is added to the left of

33 as shown below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 5:

• The next element is 55.

• To make it a complete binary tree,

we will add the node 55 to the

right of 33 as shown below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 5:

• The next element is 55.

• To make it a complete binary tree,

we will add the node 55 to the

right of 33 as shown below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 5:

• As we can observe in the above

figure that it does not satisfy the

property of the max heap because

33<55, so we will swap these two

values as shown below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 6:

• The next element is 88.

• The left subtree is completed so we

will add 88 to the left of 44 as

shown below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 6:

• As we can observe in the above

figure that it does not satisfy the

property of the max heap because

44<88, so we will swap these two

values as shown below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 6:

• As we can observe in the above

figure that it does not satisfy the

property of the max heap because

44<88, so we will swap these two

values as shown below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 6:

• Again, it is violating the max

heap property because 88>77 so

we will swap these two values as

shown below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 6:

• Again, it is violating the max

heap property because 88>77 so

we will swap these two values as

shown below:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 7:

• The next element is 66.

• To make a complete binary tree,

we will add the 66 element to

the right side of 77, then right of

88, as shown here:

44, 33, 77, 11, 55, 88, 66



Tree (Heap) cont…
Insertion

• Step 7:

• In this above figure, we can

observe that the tree satisfies

the property of max heap;

therefore, it is a max-heap tree.

44, 33, 77, 11, 55, 88, 66


