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Programme Name & Branch : B.Tech. Computer Science and Engineering

Course Code and Course Name :BCSE202L - Data Structures and Algorithms

Faculty Name(s) : Common to All

Class Number(s) : Common to All

Date of Examination :9/10/2025

Exam Duration : 90 minutes Maximum Marks: 50
General instruction(s):

¢ Answer All Questions
e M - Max mark: CO - Course Outcome; BL - Blooms Taxonomy Level (1 - Remember, 2 -
Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)
Course Outcomes:
CO2: Articulate linear, non-linear data structures and legal operations permitted on
them. '
CO3: Identify and apply suitable algorithms for searching and sorting.
CO4: Discover various tree and graph traversals.
CO5: Explicate hashing, heaps and AVL trees and realize their applications.
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A company maintains two separate sorted linked lists of employee IDs:
e Linked List A stores the 1Ds of employees working in the Head Office.
« Linked List B stores the [IDs of employees working in the Branch Office.
Both linked lists are already sorted in ascending order. The management
wants to combine these two linked lists into a single sorted linked list to create
a consolidated employee directory. Write pseudocode to achieve this task.
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A hospital maintains a singly linked list of patient IDs in the order they were
admitted. Each node contains:

» patient_id (integer)

« next (pointer to the next patient record)
The hospital staff receives a query with a specific patient ID. They need to
check if this patient is present in the records by traversing through the linked
list starting from the first admitted patient. Write pseudocode to process the
query using the patient reco rd linked list.
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You are given the following list of product 1Ds stored in a supermarket database:
45,12, 78,34, 89,23, 56, 10

The manager wants these product IDs to be arranged in ascending order for casy

lookup. Using the Quick Sort algorithm, and always choosing the last clement as

the pivot during each partition, sort the given list of product IDs. Clearly show the

step-by-step parl:iﬁmling process, indicate how the list is. divided at each
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a) A binary tree has distinct integer values as nodes. The traversals of the tree-[ 6
are given below:
Preorder: 50, 30, 20, 40, 70, 60, 80, 90
Inorder: 20, 30, 40, 50, 60, 70, 80, 90 | .
Using these two traversals, construct the unique binary tree. Show step by
step how the root and left/right subtrees are identified during construction.
Write the postorder traversal of the constructed tree.
| b) A file management system stores data in a binary tree structure, where: 4 |
« Each internal node represents a folder. [ |
« Each leaf node represents an actual file stored in the system. I
The IT administrator wants to know how many files are stored in the system. '
Write a recursive pseudocode that counts the number of files in the file system.
| |
| 4 |In compiler design, arithmetic expressions can be represented using expression | 10 | 4 | 2 ‘
trees, where operands (variables or constants) are stored as leaf nodes and
operators are stored as internal nodes. You are given the following postfix |
expression: .|
AB+CD*+EF-G/+ |
Construct the expression tree step by step using the given postfix expression. ,
Write the equivalent infix expression (fully parenthesized) and prefix expression. |
5. | A university examination cell maintains a database of student roll numbers for [ 10 |5 |3 |

online exam registration. Since thousands of students register each semester, the
roll numbers need to be stored in a way that ensures efficient lookup, insertion,
and deletion. A normal Binary Search Tree may become skewed and lead to poor
performance.

You are given the sequence of roll numbers arriving in the order of registration:

30, 20, 10, 25, 28, 27, 5, 50, 60, 55

Construct a height-balanced Binary Search Tree for this sequence. Show the tree
after each insertion and explain at which steps the tree requires adjustment to

maintain balance.
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