
CSCI 201: Data Structures

Fall 2024

Lecture 9R: Balanced Trees
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Goals for today:

Revisit remove method, and how to implement?

Analyze the complexity of contains, add, remove in a BST.

Motivation for balancing: what happens if we insert keys in a BST in a certain way?

Calculate and save the height of a node when it's added.

Calculate the balance factor of a node.

Perform rotations on a tree to improve the balance factor.

Implement a Adelson-Velsky-Landis (AVL) self-balancing binary search tree.
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Additional notes:

Homework 7 due on Friday 11/8: implement a max-heap.

There is also an optional Homework 7 challenge problem about Huffman compression.

TreeSet and TreeMap use another type of balanced BST called a Red-Black Tree:

extra bit (red or black) stored at every node, still uses rotations to balance (less than AVL to

add but AVL tree will be more height-balanced so contains will be faster) .

Submit ET 9R by the end of today.

source: Wikipedia ( )https://en.wikipedia.org/wiki/Red%E2%80%93black_tree

15

https://en.wikipedia.org/wiki/Red%E2%80%93black_tree

