ACOL106: Data Structures and Algorithms (ITTD - Abu Dhabi, Semester-1-2025-26) Homework-07

e This homework will not be graded. So, there will be no submission set up on Grade-
scope. However, we will continue to have the quiz based on homework. So, please
ensure that you solve the homework problems.

e In addition to the homework problems (which are typically few in number), please
attempt the exercises at the end of every chapter of the textbook. Some of the problems
in this homework are, in fact, from the textbook.

e Always try to give an algorithm with the best possible running time. The points that
you obtain will depend on the running time of your algorithm. For example, a student
who gives an O(n) algorithm will receive more points than a student who gives an
O(n?) algorithm.

1. (Concept(s): Algorithm design and analysis) In the class, we briefly mentioned the possibility of being
able to run HeapSort in-place. Performing in-place sorting means that we do not use any additional
linear amount of space, and the sorting is done by rearranging elements within the given array/list. Is
there a way to execute HeapSort in-place? If so, give the pseudocode for your algorithm.

Questions from the book.

2. (Concept(s): Algorithm design and analysis) Explain how the k largest elements from an unordered
collection of size n can be found in time O(nlog k) using O(k) auxiliary space.

3. (Concept(s): Algorithm design and analysis) An online computer system for trading stocks needs to
process orders of the form “buy 100 shares at x each” or “sell 100 shares at y each.” A buy order for
x can only be processed if there is an existing sell order with price y such that y < z. Likewise, a sell
order for y can only be processed if there is an existing buy order with price x such that y < x. If a
buy or sell order is entered but cannot be processed, it must wait for a future order that allows it to be
processed. Describe a scheme that allows buy and sell orders to be entered in O(logn) time, independent
of whether or not they can be immediately processed.

Extend a solution to the previous problem so that users are allowed to update the prices for their buy
or sell orders that have yet to be processed.

4. (Concept(s): Writing code on paper) In the class, we discussed the array/list-based implementation of a
min-Heap. Given the outline of the minHeapUsingList class below, complete the incomplete methods.

1 of 2



ACOL106: Data Structures and Algorithms (IITD - Abu Dhabi, Semester-1-2025-26) Homework-07

class minHeapUsingList:

""" The list-based Min Heap class. You can choose to implement
indices starting with @ or indices starting with 1. Howewer,
please ensure you are consistent.

def __init__(self):
self. list = []
self._size = @

def __ len_ (self):
return self._size

def _upHeapBubble(self, i):
" This method performs the up-heap bubble starting at index i. """
# Complete the method

def _downHeapBubble(self, i):
""" This method performs the down-heap bubble starting at index 1i.
# Complete this method

def _updateKeyOfNode(self, i, new_key):
""" This method updates the key of a given index i to 'new_key'.
# Complete this method

def _deleteNode(self, i):
""" This method deletes the (key, value) pair at index i. """

def min(self):
""" This method returns the (key, value) tuple with the minimum key.
# Complete this method

def insert(self, key, wvalue):
""" This method inserts a new (key, wvalue) tuple into the min heap. """
# Complete this method

def deleteMin(self):
""" This method deletes and returns the (key, walue) tuple with the least key."""
# You are NOT asked to complete this method
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