ACOL106: Data Structures and Algorithms (CSE, IITTD-AD, Semester-1-2025-26) Quiz - 9

Name:

Entry number:

There are 2 questions for a total of 10 points.

1. (5 points) Perform the sequence of operations on an (2,4)-tree as given below:

1. Insert(45)

2. Insert(6) 3. Insert(11)

4. Delete(6) 5. Delete(16)

6. Insert(1) 7. Delete(45)
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2. Complete the following method in the implementation of a (d, 2d) Tree. The framework is given in the
skeleton code below:

(a) (5 points) get(self, key): This returns the value of the given ‘key’ is it exists in the tree.

class d2dTree:
""" The (d, 2d)-Tree class
— The sentinel nodes are not maintained explicitly in this implementation.
- At every node, we maintain the following:
(1) A list of at least d-1 and at most 2d-1 keys and values
(2) A list of at least d and at most 2d children
#———Nested class _Node ————— 3
class _Node:
def __init_ (self, key, value, parent=None, children=[]):
self._key = key # This is a list of keys in increasing order (e.g., [3, 5])
self._value = value # This is a list of values (e.g., [324, 2375])
self._parent = parent # The parent pointer
self._children = children # This is a list of references to child nodes

#: #
def __init__(self, d):

self. d = d

self._root = None

(]

self. size

def __len__(self):
return self._size

def get(self, key)i|
""" This method returns the value for the given 'key' if it exists
If the key does not exist, it returns None.

# Complete this method










