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A Better Way to Search: Binary
Search Trees
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Binary Search Trees: BSTNode
Definition

template <class Type>
class BSTNode

{

private:
BSTNode* leftChild;

BSTNode* rightChild;
Element<Type> data;

)

template <class Type>
class Element
{
private:
Type key:
??? OTHER DATA




Binary Search Tree:
Search Implementation

template <class Type>
BSTNode<«Type>* BST«Type>::Search(const Element<Type>& x)
{ return Search(root x); }

template<class Type>

BSTNode<«Type>* BST<Type>::Search(BSTNode*<Type> *b, const
Element<Type>& x)

{
if (b == 0) return O;
if (x.key == b->data.key) return b;
if (x.key < b->data.key) return Search(b->LeftChild, x);
return Search(b->rightChild, x);




Binary Search Trees: Search
Example
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Binary Search Trees: Big Oh
Analysis
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Search for 15

15 ? 30, 15 < 30 => Left
15?5, 15 > 5 => Right
15 ? 15, 15 == 15 => Not Unique
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Search for 15 6 @

15 ? 30, 15 < 30 => Left

15?5, 15 > 5 => Right 6 _ |
No right child, so not present Add 15 as right child of 5




Binary Search Trees: Insertion
Implementation

template <class Type>
bool BST<Type>::Insert(const Element<Type> & x)
{
// search for x
BSTNode<Type> *current = root; BSTNode<Type>* parent = O;

while (current) {
parent = current;
if (x.key == current-> data.key) return false;
if (x.key < current->data.key) current = current->ieftChild;
else current = current->rightChild; }
current = new BSTNode<Type>;
current->leftChild = O; current->rightChild = O; current->data = x;
if (Iroot) root = current;
else if (x.key < parent->data.key) parent->leftChild = current;
else parent->rightChild = current;
return true;




Binary Search Trees: Insertion
Big Oh Analysis
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bool BST<Type>::Insert(const Element<Type> & x) Insert: 3,4, 6,5, 8
{

// search for x root
BSTNode<Type> *current = root; BSTNode<Type>* —

parent = O;
while (current) {
parent = current;
if (x.key == current-> data.key) return false;

if (x.key < current->data.key) current = current-
>leftChild;

else if (x.key < parent->data.key) parent->leftChild =
current;

else parent->rightChild = current;
return true;

else current = current->rightChild; } %H
current = new BSTNode<Type>;
current->leftChild = O; current->rightChild = O; current- °
>data = x;
if (Iroot) root = current;
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TreeSort ;L] m
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Real Ranks for Data
[First is rank 1, Last is 7]:
Georgia, John, Kylie,

Mike, Shelley, Thomas, Tyler

Tl paie (agl

Rank 2 < leftSize(Mike) [4]
Move to root->leftChild
Rank 2 == leftSize(John) [2]

Return John Node

S 3 53 (ypany

Rank 5 > leftSize(Mike) [4]

Move to root->rightChild

Rank = 5-4 = 1 < leftSize(Thomas) [2]
Move to leftChild of Thomas

Rank == leftSize(Shelley) [1]

Return Shelley Node
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template <class Type>

Binaryl'(r)r'eeNode<Type>* BinarySearchTree<Type>:: search(int
ran
{

Binary TreeNode<Type>* current = root;

while (current)
{
if (rank == current->leftSize) return current;
else if (rank < current->leftSize) current =
current->leftChild;
else { rank = rank - current->leftSize; current =
current->rightChild;}
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