ACOL106: Data Structures and Algorithms (CSE, IITTD-AD, Semester-1-2025-26) Quiz - 8

Name:

Entry number:

There are 3 questions for a total of 10 points.

1. (2 points) A Binary Search Tree (BST) is said to be node-balanced if for every internal node p, the
number of keys stored in the subtree rooted at the left child of p differs from the number of keys stored
in the subtree rooted at its right child by at most 1. In the homework problem, we discussed whether
the node-balance property implies the height-balance property. Here, we consider the converse:

State True or False with a reason: Any BST that satisfies the height-balance property also satisfies the
node-balance property.

2. (4 points) Consider the AVL tree below.

Draw the AVL trees after the following sequence of operations (in that order): (1) insert the key 94, (2)
insert the key 100, (3) delete the key 34. Show all the intermediate trees.
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3. Complete the following methods in the implementation of an AVL Tree. The framework is given in the
skeleton code below:

(a) (2 points) _computeHeight (self, node): Computes the height of a given node.

(b) (2 points) _numKeys(self, node): Computes the number of keys in the subtree rooted at node.

class AVLTree:
""" The AVL Tree class.
— The sentinel nodes are not maintained explicitly in this implementation.
To simulate the effect of having sentinels, if a child of a node does
not exist, then the height of that child is assumed to be 0.
— The height of nodes are not explicitly maintained in this implementation.
The height is calculated as and when needed.
= Nested class _Node ———————- #
class _Node:
def __init_ (self, key, value, parent, left_child, right_child):
self._key = key
self._value = value
self._parent = parent
self._left_child = left_child
self._right_child = right_child
# #
def __init_ (self):
self._root = None
self._size = 0

def __len__(self):
return self._size

def _computeHeight(self, node):
""" This method returns the height of 'node
# Complete this method

def _numKeys(self, node):

""" This method returns the number of keys in the subtree rooted at 'node’
# Complete this method










