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Problem

NSO

« Draw the binary search tree for the following
input: 14,15,4,9,7,18,3,5,16,4,20,17,9,14,5
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Binary Search Tree >

¢ S5,
Binary search tree is a data structure that quickly allows us to maintain a sorted list of

numbers.

 Itis called a binary tree because each tree node has maximum of two children.

* (OR)

* A binary search tree (BST), also known as an ordered binary tree, is a node-based data
structure in which each node has no more than two child nodes.

* Each child must either be a leaf node or the root of another binary search tree.

 Itis called a search tree because it can be used to search for the presence of a number
in O(log(n)) time.

* The properties that separates a binary search tree from a regular binary tree is

e All nodes of left subtree are less than root node

 All nodes of right subtree are more than root node

* Both subtree of each node are also BSTs i.e. they have the above two properties
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Binary Search Tree -Cont..

Basic Operations

Following are the basic operations of a tree -

Search - Searches an element in a tree.

Insert - Inserts an element in a tree.

Pre-order Traversal — Traverses a tree in a pre-order manner.
In-order Traversal — Traverses a tree in an in-order manner.

Post-order Traversal - Traverses a tree in a post-order manner.
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Root Node T IO

>

Binary Search Tree
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LISTITUTIONS

»Create the binary search tree using the following data elements.
»>43,10,79,90,12, 54,11, 9,50

»Insert 43 into the tree as the root of the tree.

»Read the next element, if it is lesser than the root node element,
insert it as the root of the left sub-tree.

»Otherwise, insert it as the root of the right of the right sub-tree.
»The process of creating BST by using the given elements, is shown

in the image below.
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Binary Search Tree -Cont..

IITUTIONS

Node
Define a node having some data, references to its left and right child
nodes.
struct node
{
int data;
struct node *leftChild;

struct node *rightChild;

};
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*Search Operation
*Algorithm

struct node* search(int data)
{

estruct node *current = root;
printf("Visiting elements: ");
*while(current->data != data)
{

eif(current != NULL)

{

Printf("%d ",current->data);
//go to left tree
if(current->data > data)

{

current = current->leftChild;

}

//else go to right tree else

{

current = current->rightChild,;
}

//not found

if(current == NULL)

{ return NULL; }

} }return current; }

NON LINEAR DATA STRUCTURES - TREE/19CS307 - DATA STRUCTURES
/Mr.R.Kamalakkannan/CSE-IOT/SNSCE

INSTOIPNE

9/18



Binary Search Tree -Cont..
Insert Operation

* void insert(int data) « //iftree is empty
. { e if(root==NULL)
* struct node *tempNode = (struct " A
* root =tempNode;
node*) malloc(sizeof(struct .
node)); e else
e struct node *current; « {
e struct node *parent; * current =root; pal‘ent -
NULL;
* tempNode->data = data; _
* while(1)
* tempNode->leftChild = NULL; {
¢ tempNOde->rlghtCh11d = NULL, ° parent = Current;
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Binary Search Tree -Cont..

e //go to left of the tree ., _
e //go to right of the tree else
* if(data < parent->data) .
* { * current = current-
 current = current->leftChild; >I‘¥ghtChlld; _
_ e //insert to the right
e //insert to the left . if(current == NULL)
* if(current == NULL)  {
. { * parent->rightChild =
tempNode;
 parent->leftChild = tempNode; e return:
* return; * }}}}}

*
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LI rIT U TIons

Draw the binary search tree for the following
input : 14,5,6,2,18,20,16,18,-1,21
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MCQ

Which of the following traversal outputs the data in sorted order in a BST?
(A) Pre order
(B) In order
(C) Post order
(D) Level order
2. What does the following piece of code do?
public void func(Tree root)
{
System.out.printin(root.data());
Func(root.left());
func(root.right());
¥
a) Preorder traversal
b) Db) Inorder traversal
c) c) Postorder traversal
d) d) Level order traversal
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Advantages

LISTITUTIONS

»Searching become very efficient in a binary search tree since, we get a
hint at each step, about which sub-tree contains the desired element.
»The binary search tree is considered as efficient data structure in
compare to arrays and linked lists. In searching process, it removes half
sub-tree at every step. Searching for an element in a binary search tree
takes o(log,n) time. In worst case, the time it takes to search an element
is 0(n).

» It also speed up the insertion and deletion operations as compare to

that in array and linked list.
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Disadvantages

degenerated.

»Searching takes long time.
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Assessment 1

1. List out the advantages of binary search tree

a) |
b) p,ss(w\
C) P‘SS ‘

d)

2 Identify the disadvantages of binary search tree
a)
b)

c)
d)
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