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DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE    

CO-PO Mapping 

Course: Data Structures and Applications 

Type: Integrated Professional Core Course Course Code: 21CS32 

No of Hours 

Theory  

(Lecture Class) 
Tutorials  

Practical/Field 

Work/Allied 

Activities 

Total/Week Total hours of Pedagogy 

4 0 3 7 40 T + 20 P 

Marks 

CIE SEE Total Credits 

50 50 100 4 

Aim/Objectives of the Course 

1. To explain fundamentals of data structures and their applications essential for programming/problem 

solving.  

2. To illustrate linear representation of data structures: Stack, Queues, Lists, Trees and Graphs.  

3. To demonstrate sorting and searching algorithms.  

4. To find suitable data structure during application development/Problem Solving. 

Course Learning Outcomes 
After completing the course, the students will be able to 

CO1 
Apply the basic data structures concepts such as arrays, structures, unions, 

pointers, strings and dynamic memory allocation function to solve simple 

problems. 

Applying (K3) 

CO2 
Make use of stacks to evaluate mathematical expression and apply queues to 

solve problems. 
Applying (K3) 

CO3 
Utilize linked list for implementation of lists, stacks, queues, polynomials and 
sparse matrix. 

Applying (K3) 

CO4 
Construct various types of trees using linked list and array representation and 
apply tree traversal method for expression evaluation. 

Applying (K3) 

CO5 Make use of BFS, DFS, searching, sorting, hashing techniques appropriately. Applying (K3) 

 

Syllabus Content 

 

Module 1:  Introduction: Data Structures, Classifications (Primitive & Non 

Primitive), Data structure Operations, Review of Arrays, Structures, Self-Referential 

Structures, and Unions. Pointers and Dynamic Memory Allocation Functions. 

Representation of Linear Arrays in Memory, Dynamically allocated arrays. 

Array Operations: Traversing, inserting, deleting, searching, and sorting. 

Multidimensional Arrays, Polynomials and Sparse Matrices. 

Strings: Basic Terminology, Storing, Operations and Pattern Matching algorithms. 

CO1 
 

8 hrs 

 
PO1-1 

PO2-3 

PO3-3 
PO4-3 



  

Laboratory Experiments: Design, Develop and Implement a menu driven Program 

in C for the following Array operations a. Inserting an Element (ELEM) at a given 

valid Position (POS) b. Deleting an Element at a given valid Position POS) c. Display 

of Array Elements d. Exit. Support the program with functions for each of the above 

operations. 

LO: At the end of this session the student will be able to 

1. Understand the basic data structures concepts. 

2. Analyze the pattern matching problem and sparse matrix 

3. Understand the string terminologies. 

PO6-1 
PO12 -1 

PSO1-3 

PSO2-1 

 

Module 2: Stacks: Definition, Stack Operations, Array Representation of Stacks, Stacks 

using Dynamic Arrays, Stack Applications: Polish notation, Infix to postfix conversion, 

evaluation of postfix expression. 

Recursion - Factorial, GCD, Fibonacci Sequence, Tower of Hanoi, Ackerman's function. 

Queues: Definition, Array Representation, Queue Operations, Circular Queues, Circular 

queues using Dynamic arrays, dequeues, Priority Queues. 

 

Laboratory Experiments: 1. Design, Develop and Implement a menu driven Program 

in C for the following operations on STACK of Integers (Array Implementation of Stack 

with maximum size MAX) a. Push an Element on to Stack b. Pop an Element from Stack 

c. Demonstrate Overflow and Underflow situations on Stack d. Display the status of Stack 

e. Exit .Support the program with appropriate functions for each of the above operations  

2. Design, Develop and Implement a Program in C for the following Stack Applications a. 

Evaluation of Suffix expression with single digit operands and operators: +, -, *, /, %, ^  

b. Solving Tower of Hanoi problem with n disks. 

 

LO: At the end of this session the student will be able to 

1. Analyze the stack operations. 

2. Understand recursion concepts. 

3. Define and solve the simple queue problems. 

 

CO2 
 

8 hrs. 

 
PO1-1 

PO2-3 

PO3-3 
PO4-3 

PO6-1 

PO12-1 

PSO1-3 
PSO2-1 

Module 3: Linked Lists: Definition, Representation of linked lists in Memory, 

Memory allocation; Garbage Collection. Linked list operations: Traversing, Searching, 

Insertion, and Deletion. Doubly Linked lists, Circular linked lists, and header linked lists. 

Linked Stacks and Queues. Applications of Linked lists – Polynomials, Sparse matrix 

representation. Programming Examples. 

 

Laboratory Experiments: 1. Singly Linked List (SLL) of Integer Data a. Create a 

SLL stack of N integer. b. Display of SLL c. Linear search. Create a SLL queue of N 

Students Data Concatenation of two SLL of integers. 

 2. Design, Develop and Implement a menu driven Program in C for the following 

operations on Doubly Linked List (DLL) of Professor Data with the fields: ID, Name, 

Branch, Area of specialization a. Create a DLL stack of N Professor’s Data. b. Create a 

DLL queue of N Professor’s Data. Display the status of DLL and count the number of 

nodes in it. 

 

LO: At the end of this session the student will be able to 

CO3 
 

8 hrs 
 

PO1-1 

PO2-3 

PO3-3 
PO4-3 

PO6-1 

PO12-1 
PSO1-3 

PSO2-1 



  

1. Understand the concepts of linked list. 

2. Solve simple problems on linked list such as sparse matrix and polynomials. 

Module 4: Trees: Terminology, Binary Trees, Properties of Binary trees, Array and 

linked Representation of Binary Trees, Binary Tree Traversals - Inorder, postorder, 

preorder; Additional Binary tree operations. Threaded binary trees, Binary Search Trees – 

Definition, Insertion, Deletion, Traversal, Searching, Application of Trees-Evaluation of 

Expression. 

 

Laboratory Experiments: 1. Given an array of elements, construct a complete binary 

tree from this array in level order fashion. That is, elements from left in the array will be 

filled in the tree level wise starting from level 0. Ex: Input : arr[] = {1, 2, 3, 4, 5, 6}.  

2. Design, Develop and Implement a menu driven Program in C for the following 

operations on Binary Search Tree (BST) of Integers a. Create a BST of N Integers b. 

Traverse the BST in Inorder, Preorder and Post Order 

 

LO: At the end of this session the student will be able to 

1. Understand the tree terminologies. 

2. Solve binary tree traversals. 

3. Evaluate the expression of the given tree. 

4. Determine the various operations on trees like insertion, deletion. 

CO4 
 

8 hrs 

 

PO1-1 

PO2-3 
PO3-3 

PO4-3 

PO6-1 
PO12-1 

PSO1-3 

PSO2-1 

Module 5:  Trees 2: AVL tree, Red-black tree, Splay tree, B-tree. 

Graphs: Definitions, Terminologies, Matrix and Adjacency List Representation Of 

Graphs, Elementary Graph operations, Traversal methods: Breadth First Search and Depth 

First Search.  

Hashing: Hash Table organizations, Hashing Functions, Static and Dynamic Hashing. 

 

Laboratory Experiments: 1. Design, Develop and implement a program in C for the 

following operations on Graph (G) of cities a. Create a Graph of N cities using Adjacency 

Matrix. b. Print all the nodes reachable from a given starting node in a diagraph using 

DFS/BFS method.  

2. Design and develop a program in C that uses Hash Function H:K->L as H(K)=K mod 

m(reminder method) and implement hashing technique to map a given key K to the 

address space L. Resolve the collision (if any) using linear probing. 

LO: At the end of this session the student will be able to 

1. Understand the graph terminologies. 

2. Solve tree traversals using BFS & DFS methods. 

3. Understand hashing technique. 

4. Define the basics of file and their organization. 

CO5 
 

8hrs 
 

PO1-1 

PO2-3 

PO3-3 
PO4-3 

PO6-1 

PO12-1 
PSO1-3 

PSO2-1 

Text Books 

1. Ellis Horowitz and Sartaj Sahni, Fundamentals of Data Structures in C, 2nd Ed, Universities Press, 

2014. 

2. Seymour Lipschutz, Data Structures Schaum's Outlines, Revised 1st Ed, McGraw Hill, 2014. 

3. Reema Thareja, Data Structures using C, 3rd Ed, Oxford press, 2012. 

 



  

Reference Books (specify minimum two foreign authors text books) 

1. Gilberg & Forouzan, Data Structures: A Pseudo-code approach with C, 2nd Ed, Cengage 

Learning,2014. 
2. Jean-Paul Tremblay & Paul G. Sorenson, An Introduction to Data Structures with Applications, 2nd 

Ed, McGraw Hill, 2013 

3. A M Tenenbaum, Data Structures using C, PHI, 1989 
4. Robert Kruse, Data Structures and Program Design in C, 2nd Ed, PHI, 1996. 

Useful Websites 

● https://nptel.ac.in/courses/106102064/  

● https://www.youtube.com/watch?v=Db9ZYbJONHc  

● https://www.youtube.com/watch?v=DFpWCl_49i0  

● https://www.youtube.com/watch?v=3hyxc4juJRg 

Useful Journals 
● IEEE TECHNOLOGY NAVIGATOR 

● Journal of informatics and data mining 

● Journal of computer and system sciences-Elsevier 

Teaching and Learning Methods 

1. Lecture class:   40 hrs 

2. Tutorial classes: 15 hrs 

3. Practical classes: 20hrs 

Assessment 

Type of test/examination: Written examination 

Continuous Internal Evaluation(CIE) : 1) Three  Tests each of 20 marks (duration 01 hour) 

                                                                    2) Two assignments each of 10 Marks 

                                                                    3) Practical Sessions for 20 Marks                                  

Rubrics for each Experiment taken average for all Lab components – 15 Marks.  Viva-Voce– 5 

Marks (more emphasized on demonstration topics) 

The sum of three tests, two assignments, and practical sessions will be out of 100 marks and will 

be scaled down to 50 marks 

                                                                     Total CIE: 50 Marks 

 

Semester End Exam (SEE) : 100 marks (students have to answer all main questions) which will be 

reduced to 50 Marks. 

Test duration:                 1 hr 

Examination duration:  3 hrs 

https://nptel.ac.in/courses/106102064/
https://www.youtube.com/watch?v=Db9ZYbJONHc
https://www.youtube.com/watch?v=DFpWCl_49i0
https://www.youtube.com/watch?v=3hyxc4juJRg


  

 

CO to PO Mapping 
 

PO1: Science and engineering 

Knowledge 

PO2: Problem Analysis 

PO3: Design & Development  

PO4:Investigations of Complex 

Problems 

PO5: Modern Tool Usage 

PO6: Engineer & Society  

PO7:Environment and Society 

PO8:Ethics 

PO9:Individual & Team Work 

PO10: Communication 

PO11:Project Mngmt & Finance 

PO12:Life long Learning 

 

PSO1: An ability to design and develop Artificial Intelligence technology into innovative 

products for solving real world problems. 

PSO2: An ability to design and develop Data Science methods for analyzing massive 

datasets to extract insights by applying AI as a tool. 

 

    

 

 

 

 

CO 

 
PO PO1 PO2 PO3 PO4 PO5  PO6 PO7 PO8 PO9 PO10 PO11 PO12 

PSO 

1 
PSO 

2 

18CS

32 

K-

level 
              

CO1 K3 1 3 3 3 - 1 - - - - - 1 3 1 

CO2 K3 1 3 3 3 - 1 - - - - - 1 3 1 

CO3 K3 1 3 3 3 - 1 - - - - - 1 3 1 

CO4 K3 1 3 3 3 - 1 - - - - - 1 3 1 

CO5 K3 1 3 3 3 - 1 - - - - - 1 2 1 
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Course: MANAGEMENT AND ORGANIZATION BERA VIOR 
Type: Core I Course Code: 22MBA11 

No of Hours 
Theory Practical/Field Total/Week Total teaching hours 

(Leet.ire Class) Work/Allied Activities 
3 2 5 52 

Marks 
Internal Assessment I Examination I Total I Credits 

40 I 60 I 100 I 3 
Aim/Objectives of the Course 
1. The student will be able to recite the theories and models of Management and Organisational 
Behavior. 
2. The student will be able to apply and solve the workplace problems. 
3. The student will be able to classify in differentiating between the best methods to solve the 

co problem. 
4. The student will be able to compare the appropriate framework for solving the problems at the 
workplace 
5. The student will be able to desi im model in dealing with the problems in the organisation. 

Course Learning Outcomes 
After completing the course, the students will be able to 

COi 
Gain practical experience in the field of Management and Organization Applying 
Behaviour (K3) 

CO2 
Acquire the conceptual knowledge of Management, various functions of Applying 
Management and theories in Organizational Behaviour. (K3) 

CO3 Apply managerial and behaviour knowledge in real world situations. Applying 
(K3) 

CO4 
Develop a greater understanding about Management to analyse the Applying 
concepts related to Functions of management (K3) 

cos Develop a greater understanding about Behavioural aspects to analyse the Applying 
concepts related to individual behavior, attitude, perception and personality (K3) 

CO6 Understand and demonstrate their exposure on recent trends in management Applying 
(K3) 

Svllabus Content 
Unit 1 :Introduction to Management 
Management -Introduction, Meaning, Nature, Objectives, Importance, Difference 
between Administration and Management, Levels of Management, Types of COl 
Managers, Managerial Skills, Managerial Competencies, Scope of Management 
F~c~ions of Management, Evolution of Management Thought, Fayol's fourtee~ 9 hours 
prmc1ples of Management, Recent Trends in Management. 
LO: At the end of this session the student will be able to POI, PSO2 

l. Understand the meaning and define Management 
2. Understand all the 10 managerial skills 



., KS. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE - 560109 
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CO-PO Mapping 
3. Trace the Evolution of management 
4. Comprehend the recent trends in management 

Unit 2: Functions of Management 
Planning- Definition, Features, Nature, Importance, Types, Steps in Planning, 
Planning Tools and Techniques, Essentials of a Good Plan. Organisation-
Definitions, Importance, Principles, Types of Organisation Structures, Span of 
Control, Centralisation and Decentralisation of Authority. Directing-Definitions, 
Importance, Elements of Directing, Principles of Directing, Characteristics of 
Directing; Controlling-Definitions, Need of Controlling, Characteristics of 
Control, Steps in the Controlling Process, Resistance to Control, Design of 
Effective Control System, Types of Control, Control Techniques. Decision-
making- Concepts, Types, Models, Difficulties in Decision-making, Decision-
making for Organisational Effectiveness, Decision-making Styles. 
LO: At the end of this session the student will be able to 

1. Understand the planning function in detail 
2. Understand the organising function in detail 
3. Understand the directing function in detail 
4. Understand decision making in detail 

Unit 3:. Organisational Behaviour 
Organisational Behaviour: Introduction, Definitions, Nature, Goals, Importance, 
Approaches to Organisational Behaviour, Models. Attitude- Meaning, Definition, 
Types, Components, Attitudes and Behaviour, Changing Attitudes in the 
Workplace; Perception-Perception, Perceptual Process, Factors Influencing 
Perception, Perception and Decision-making; Personality-Definitions, Factors 
Influencing Personality, Big Five Personality Traits, Myers-Briggs Type Indicator 
(MBTI), Personality Tools and Tests; Motivation-Definitions, Process of 
Motivation (Cycle of Motivation), Nature, Importance, Types, Theories. 
LO: At the end of this session the student will be able to 

1. Understand the concept of Organizational behaviour 
2. Remember the different models of OB 
3. Grasp the concept of different Personalities 

Unit 4: Managing Human at Work 
Group Dynamics- Meaning of Group, Group Characteristics, Classification of -
Groups, Models of Group Development, Meaning of Group Dynamics, Group 
Behaviour, Impact of Group on Individual's Behaviour, Impact of External 
Factors on Group Behaviour. Teamwork- Nature of Teams, Team Characteristics, 
Teams Versus Groups, Teamwork, Processes of Teamwork, Types of Teams, 
Reasons for Team Failure, Creating Effective Teams. 
LO: At the end of this session the student will be able to 

1. Understand the concept of group 
2. Understand the necessity of teams 
3. Different aspects of teams 

Unit 5: Organizational Power, Politics and Culture 
Power and Politics- Nature of Power and Politics, Early Voices, Questioning 

CO2 

10 hours 
POI, 

PSO1,PSO2 

C03 

10 hours 
PO4, 

PSO1,PSO2 

C04 

7 hours 
POI, PO4, 

PSO2 
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CO-PO Mapping 
Power and Authority, Sources of Power for Individuals, Managing Organisational 
Politics. Culture- Definitions of Organisational Culture, Strong Versus Weak 
Culture, Characteristics, Types, Levels, Dimensions, Creating Organisational 
Culture, Changing Organisational Culture. 
LO: At the end of this session the student will be able to 

1. Undersyand the concept of Power and politics 
2. How one can be organizational politician 
3. What Or anizational culture means 

Unit 6: Change and Stress Management 
Change- Nature, Characteristics, Process, Forces Responsible for Change in 
Organizations, Resistance to Change, Managing Resistance to Change. Stress 
Management-Definitions, Types of Stress, Causes of Stress, Managing Stress. 
LO: At the end of this session the student will be able to 

I. Concept of change 
2. Dealing with resistance to change 
3. Explain the Concept of Stress 

Text Books 
• Essentials of Management ,Koontz ,McGraw Hill ,8e, 2014 

cos 
7 hours 

PO3, 
PS01,PS02 

C0-6 
7 hours 

PO3, 
PSO1,PSO2 

• Principles and Practices of Management and Organisational Behaviour ,Chandrani Singh 
and Adi ti Khatri ,Sage Publication ,2016 

• Organizational behaviour ,Stephen P Robbins, Timothy Pearson 14e, 2012 

Reference Books (specify minimum two foreign authors text books) 
• Organizational Behaviour Fred Luthans, McGraw Hill International 12/e, 2011 
• Principles of Management ,Ramesh B. Rudani, Tata McGraw-Hill 2013 
• Masters of Management Thought ,Mahanand Charati& M M Munshi Swapna Book House 

2015 

Useful Websites 

• OBWeb- Organi~tional Behavior BM~otl~j .i -
,Sit.I- ' • ('" 

• OpenLeam'Learning Space -The Open Univers1 y 
e An introtluctio"'~ to business , cultures .., 
• Business organisations ~d ·their environments: cu1¥e i.• Creating an ethical organisation 

ProQuest Ebook Central 

Useful Journals 
• Journal of Organizational Behavior - Wiley Online Library 
• Journal of Organizational Behavior 
• Research in Organizational Behavior 
• 
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Teaching and Learning Methods 
1. Lecture class: 44 hrs 
2. Practical classes: 08 hrs 

Assessment 
Type of test/examination: Written examination 
Continuous Internal Evaluation(CIE) : 40 marks (Average of THREE tests will be considered) 
Semester End Exam(SEE): 100 marks (students have to answer all main questions) which will 
be reduced to 60 Marks. 
Test duration: 1 :30 hrs Examination duration: 3hrs 
POl: Acquire sufficient theoretical knowledge and are enabled to apply them to solve 
practical problems in business and other organizations/ institutions of importance. 
P02: Apply effective communication skills with a high degree of lateral and critical thinking 
that enhances learn ability, developed for being continuously employable. 
P03: Demonstrate leadership qualities, ethically sound, enabled with decision making skills 
that reflect a high degree of social consciousness 
P04: Recognize the need for sustained research orientation to comprehend a growing 
complex, economic, legal and ethical environment 
POS: Possess self- sustaining entrepreneurship qualities that encourages calculated risk 
taking. 
PSOl: Develop viable Managerial solutions in the dynamic Business ecosystem 
PS02: Establish and Encourage Entrepreneurial zeal along with Ethical Values in the 
business 

co PO 
POl PO2 PO3 PO4 PO5 PSOl PSO2 

18MBAHR302 K-Level 
COl K3 3 2 2 2 1 

CO2 K3 3 2 

CO3 K3 2 2 2 

CO4 K3 3 2 2 

cos K3 2 1 2 1 

CO6 K3 2 2 1 

. I'·r 
I <.~rt -

Course In charge Principal 

' K.S_ School of Engineering & management, 
#15, Mallasandra, Off. Kanakapura Road, 

Bengaluru .. 560 109. 

Or. K. RAMA NARASIMHA 
Princlpal/Director 

K S School of Englneeflh9 and Managemer 
Bengaluru • 560 109 












