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Problem Solving in C

Objectives:

This course aims to provide exposure to problem-solving through programming. It
introduces the concepts of the C Programming language.

Course Learning Outcomes:

Upon successful completion of the course, a student will be able to:

1. Understand the evolution and functionality of a Digital Computer.

2. Apply logical skills to analyse a given problem

3. Develop an algorithm for solving a given problem.

4. Understand ‘C’ language constructs like Iterative statements, Array processing,
Pointers, etc.

5. Apply ‘C’ language constructs to the algorithms towrite a ‘C’ language program.

UNIT I:

General Fundamentals: Introduction to computers: Block diagram of a computer,
characteristics and limitations of computers, applications of computers, types of
computers, computer generations.

Introduction to Algorithms and Programming Languages: Algorithm — Key
features of Algorithms, Flow Charts, Programming Languages — Generations of
Programming Languages - Structured Programming Language- Design and
Implementation of Correct, Efficient and Maintainable Program.

UNIT II:

Introduction to C: Introduction — Structure of C Program — Writing the first C
Program — File used in C Program — Compiling and Executing C Programs — Using
Comments — Keywords — ldentifiers — Basic Data Types in C — Variables — Constants
— 1/O Statements in C- Operators in C- Programming Examples.

Decision Control and Looping Statements: Introduction to Decision Control
Statements— Conditional Branching Statements — Iterative Statements — Nested Loops
— Break and Continue Statement — Goto Statement

UNIT I11I:

Arrays: Introduction — Declaration of Arrays — Accessing elements of the Array —
Storing Values in Array— Operations on Arrays — one dimensional, two dimensional
and multi dimensional arrays, character handling and strings.



UNIT IV:

Functions: Introduction — using functions — Function declaration/ prototype —
Function definition — function call — return statement — Passing parameters — Scope of
variables — Storage Classes — Recursive functions.

Structure, Union, and Enumerated Data Types: Introduction —Structures — Arrays
of Structures — Union — Arrays of Unions Variables — Enumerated Data Types.

UNIT V:

Pointers: Understanding Computer Memory — Introduction to Pointers — declaring
Pointer Variables — Passing Arguments to Functions using Pointer -Memory Usage —
Dynamic Memory Allocation — Drawbacks of Pointers

Files: Introduction to Files — Using Files in C — Reading Data from Files — Writing
Data to Files — Detecting the End-of-file — Error Handling during File Operations —
Accepting Command Line Arguments.

BOOKS :

1. E Balagurusamy — Programming in ANSIC — Tata McGraw-Hill publications.
2. Brain W Kernighan and Dennis M Ritchie - The ‘C’ Programming language” -
Pearson publications.

3. Ashok N Kamthane: Programming with ANSI and Turbo C, Pearson Edition
Publications.

4. YashavantKanetkar - Let Us ‘C’ — BPB Publications.
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DATA STRUCTURES USING C

Course Objectives:

To introduce the fundamental concept of data structures and to emphasize the
Importance of various data structures in developing and implementing efficient
algorithms.

Course Learning Outcomes:

Upon successful completion of the course, a student will be able to:

1. Understand available Data Structures for data storage and processing.

2. Comprehend Data Structure and their real-time applications - Stack, Queue,
Linked List, Trees and Graph

3. Choose a suitable Data Structures for an application

4. Develop ability to implement different Sorting and Search methods

5. Have knowledge on Data Structures basic operations like insert, delete,
search, update and traversal

6. Design and develop programs using various data structures

7. Implement the applications of algorithms for sorting, pattern matching etc

UNIT - I:

Introduction to Data Structures: Introduction to the Theory of Data Structures,
Data Representation, Abstract Data Types, Data Types, Primitive Data Types, Data
Structure and Structured Type, Atomic Type, Difference between Abstract Data
Types, Data Types, and Data Structures, Refinement Stages.

Principles of Programming and Analysis of Algorithms: Software Engineering,
Program Design, Algorithms, Different Approaches to Designing an Algorithm,
Complexity, Big ‘O’ Notation, Algorithm Analysis, Structured Approach to
Programming, Recursion, Tips and Techniques for Writing Programs in ‘C’

UNIT - I1I:

Arrays: Introduction to Linear and Non- Linear Data Structures, One- Dimensional
Arrays, Array Operations, Two- Dimensional arrays, Multidimensional Arrays,
Pointers and Arrays, an Overview of Pointers

Linked Lists: Introduction to Lists and Linked Lists, Dynamic Memory Allocation,
Basic Linked List Operations, Doubly Linked List, Circular Linked List, Atomic
Linked List, Linked List in Arrays, Linked List versus Arrays



UNIT - 11:

Stacks: Introduction to Stacks, Stack as an Abstract Data Type, Representation of
Stacks through Arrays, Representation of Stacks through Linked Lists, Applications
of Stacks, Stacks and Recursion

Queues: Introduction, Queue as an Abstract data Type, Representation of Queues,
Circular Queues, Double Ended Queues- Deques, Priority Queues, Application of
Queues

UNIT - IV:

Binary Trees: Introduction to Non- Linear Data Structures, Introduction Binary
Trees, Types of Trees, Basic Definition of Binary Trees, Properties of Binary Trees,
Representation of Binary Trees, Operations on a Binary Search Tree, Binary Tree
Traversal, Counting Number of Binary Trees, Applications of Binary Tree

UNIT - V:

Searching and sorting: Sorting — An Introduction, Bubble Sort, Insertion Sort,
Merge Sort, Searching — An Introduction, Linear or Sequential Search, Binary Search,
Indexed Sequential Search

Graphs: Introduction to Graphs, Terms Associated with Graphs, Sequential
Representation of Graphs, Linked Representation of Graphs, Traversal of Graphs,
Spanning Trees, Shortest Path, Application of Graphs.

BOOKS:

1. “Data Structures using C”, ISRD group Second Edition, TMH
2. “Data Structures through C”, Yashavant Kanetkar, BPB Publications
3. “Data Structures Using C” Balagurusamy E. TMH
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