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Answer ALL Questions
[The figures in the right margin indicate the full marks and corresponding course outcomes. All portions of each
= guest:'on must be answered sequentially. ]

I.]| [SCENARIO: _
You are required to implement a binary search tree (BST) to manage a dynamically changing

dataset of student records for a university database. Each record consists of a unique student
ID and the student's grade point average (GPA): The university requires quick access to records
for adding new students, updating existing records, and generating sorted lists of student IDs.

A. Propose a design of the node for BST based on the above scenario. Justify your design 21| coz

of the node briefly.

B. Implement a INSERT method that adds a new node to the BST. The student should be | 5 ¢| cO3
inserted based on their ID mimber in such a way that for any node, all IDs in the left
subtree are less than the node’s ID, ard all IDs in the right subtree are greater.

C. Suppose you are inserting {107, 3.2}, {103, 3.6},{109, 3.3}, {105, 3.3}, {115, 3.7} 34| CO1
and {10, 3.7} as node in the BST, show the final BST and write the in-order traversal
of the BST based on ID.

D. Suppose you are to insert another noce {102, 3.8} in the above BST, write how the | 2 ¥ CO2

insertion process insert the node {102,'3.8} in the BST.
E. Suppose you need to form an AVL of the BST shown on (D), for the AVL formation | 6 | CO2

considering the nodes, show each step including rotations. 6
.t
2. SCENARIO:
You are a data analyst working on improving public transportation in a city. The city's
transportation network can be modeled using a graph where bus stops are re resente des

and bus routes connecting these stops are edges. Each edge has a weight representing the time

taken to travel between two stops.
A. Show a graph to model this transportation network based on your assumption of bus col
stops. Consider a maximum of 6 to 7 bus stops and bus routes are weighted with a 41/
value between 2 to 7 which is assumed by you too. Edge having higher value generally

looks longer than other edges. ;

B. Reprecsnt your proposes Graph model using adjacency matrix and adjacency list. 37| CO2
3. | @) | Convert the following infix expression to postfix and then evaluate the value S
using Stack: L
(]) 2‘2"44'8/2--2 ~ATA 3(3 "
() 272-6/2+2 q- 3 M oot
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4. Consider an array having data {9, 3, 10, 15, 4, 18, 6, 11, 7, 1}. As an expert of data structure,
answer the following questions using the array: ‘
A. Form a MinHeap and MaxHeap from the array and identify the wotal nurber of | 54 cO2
percolations needed. x )
B. How Heap is different from BST, Pr:cﬂy elaborate with example. § \ cg :
C. Why Heap is important in computing 24 pe
important INCOTAT 2
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