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Preface





Programming has become one of the most essential skills in today's technology-driven world. Among the many programming languages available, C programming holds a special place as one of the most fundamental and widely used languages. It serves as the foundation for understanding advanced programming concepts, and helps learners build strong logical and problem-solving skills. This book has been written with the objective of providing a clear and structured introduction to the fundamentals of C programming.


The content of this book is designed to guide beginners’ step by step through the vital concepts of programming. Starting with the basics of computer systems and program structure, the book gradually introduces important topics such as operators, control statements, arrays, algorithms, functions, recursion, pointers, structures, and file handling. Each chapter is explained in a simple and practical manner with examples and programs that help readers understand how theoretical concepts are applied in real programming scenarios.


This book is intended primarily for students, beginners, and anyone interested in learning programming using C. The goal is to help readers develop a strong foundation in programming concepts and logical thinking. Additionally, by practicing the examples and exercises provided in the book, readers will gain the confidence to write their own programs, and explore more advanced areas of computer science and software development.


Chapter 1: This chapter will cover the basics of programming, evolution of languages, structure of C program, computer system components, compiler, and interpreter.


Chapter 2: It will cover constants, variables, data types, arithmetic operators, logical operators, precedence, and associativity.


Chapter 3: This will cover the fundamental concepts of decision making and looping in C programming, which help control the flow of a program. Decision-making statements allow programs to execute different actions based on conditions, while looping statements enable repeated execution of a set of instructions.


The chapter will also cover important decision-making constructs such as if statements, if–else statements, nested if statements, and switch statements. These statements help programmers implement logical conditions, and control how programs respond to different inputs and situations.


Chapter 4: This chapter will cover the concept of arrays in C programming, which allow programmers to store multiple values of the same data type in a single variable. Arrays help organize data efficiently, and make it easier to process large amounts of information using a single structure.


The chapter will also cover one-dimensional and two-dimensional arrays, explaining how data can be stored and accessed in linear and tabular forms. Readers will learn how arrays are declared, how elements are accessed using index positions, and how arrays are used in various programming tasks.


Chapter 5: This chapter will cover the basic concept of algorithms and their importance in problem solving as well as programming. An algorithm is a step-by-step procedure used to solve a problem or perform a specific task efficiently. Understanding algorithms helps programmers design clear and logical solutions before implementing them in codes.


Chapter 6: This chapter will cover the concept of functions in C programming, which help in dividing a large program into smaller and manageable parts. Functions improve program readability, reusability, and maintainability by allowing programmers to organize codes into logical blocks.


This chapter will also cover function declaration and function definition, explaining how functions are created and used within a program. It will also discuss arguments and return values, which enable functions to receive input data and return results to the calling program.


Chapter 7: This explains the concept of recursion in C programming, where a function calls itself to solve a problem. Recursion is a powerful technique used to break complex problems into smaller and simpler subproblems, making them easier to solve.


The chapter will cover recursive functions and their structure, explaining how a recursive call works, and the importance of a base condition to stop the recursion. Understanding this concept helps programmers design efficient solutions for problems that follow repetitive patterns.


Chapter 8: It explains the concept of structures in C programming, which allows programmers to group different types of data under a single name. Structures are useful for representing complex data such as records containing multiple related attributes.


Chapter 9: This chapter will cover the basic concept of pointers in C programming. Pointers are variables that store the memory address of another variable, allowing programmers to work directly with memory, and manage data efficiently.


The chapter will also cover pointer declaration, initialization, and pointer arithmetic, explaining how pointers can be used to access and manipulate data stored in memory. It will also discuss pointers with arrays and pointers with functions, demonstrating how pointers help in efficient data handling, and passing data between functions.


Chapter 10: This explains the fundamental concepts of file handling in C, which enable programs to store data permanently, and retrieve it whenever required. File handling is important when working with large amounts of data that need to be saved beyond program execution.
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CHAPTER 1



Introduction to C Programming





Introduction


The history of C programming can be traced back to the 1960s, when computer scientists began exploring high-level languages for system development. One such language was Basic Combined Programming Language (BCPL), developed by Martin Richards in the year 1966. It was a typeless language designed mainly for writing system software. This inspired the creation of a simpler language called B, developed by Ken Thompson at Bell Labs in 1969, which was used primarily for early versions of the Unix Operating System. However, B had limitations, especially in terms of data handling and type structures. To overcome the limitations of B, Dennis Ritchie at Bell Labs developed the C programming language in the year 1972. C retained the simplicity of B, but introduced powerful features like data types, structured programming constructs (such as loops and conditionals), and pointer-based memory access. This made C a much more flexible and an efficient tool for system-level programming, specifically for writing operating systems.


Today, C continues to play a pivotal role in software development. It is widely used in operating systems, embedded systems, compilers, device drivers, and performance-critical applications. Many modern programming languages such as C++, Java, and Python have been influenced by C. Its efficiency and close-to-hardware capabilities make it an essential language for understanding computer systems and low-level programming.


Structure


In this chapter, we will cover the following topics:




	Basic Concept of C Programming


	Structure of the C Program


	Basic Concept of the Operating System and Its Type


	
Introduction to Components of a Computer System


	Operating System





Why Learn C


Foundational Language: Many modern languages including C++, Java, and Python are influenced by C.




	
High Performance: C allows direct access to memory and hardware, making it suitable for system-level programming.


	
Portability: C programs can run on many different types of systems with little or no modification.


	
Understanding of Computer Fundamentals: Learning C helps you understand how computers work at a lower level, such as memory management and data storage.





Basic Features of C


Structured Language: It organizes code using functions and control structures.




	
Rich Set of Operators: Supports arithmetic, logical, relational, and bitwise operations.


	
Modularity: Code can be broken into functions for better readability and maintenance.


	
Efficient: Programs written in C are fast, and uses system resources quite effectively.





Structure of a Simple C Program


#include <stdio.h>


int main()


{


printf("Hello, World!\n");


return 0;


}


The preceding code encompasses:




	
Preprocessing: The directive #include is substituted with the contents of stdio.h.


	
Compilation: The code is converted into assembly instructions for x86 or x86_64 architectures.


	
Assembly: Assembly is transformed into object code (.obj file).


	
Linking: Establishes connections with the C runtime (for example, msvcrt.dll). Generates a Windows PE (Portable Executable) file. greetings.exe.





Key Concepts Introduced:




	
Syntax and Semantics: Understanding how to write correct C code.


	
Data Types and Variables: Declaring and using variables of different types.


	
Input and Output: Using scanf () and printf () for user interaction.


	
Control Structures: Using conditions and loops to control program flow.


	
Functions: Breaking code into reusable blocks.





Before learning the C programming language in depth, it is important to understand the basic components of a computer system. Since C interacts closely with hardware and system resources, having a clear understanding of how a computer works will help learners better grasp programming concepts.


Introduction to Components of a Computer System


A computer system is a combination of hardware and software that work together to perform tasks and process data. Understanding the key components of a computer system is essential for anyone beginning their journey in computer science or information technology.




	
Input Unit: The input unit comprises of devices connected to the computer for data entry. These devices receive input and translate it into a binary code which is comprehensible to the computer. Common input devices include the keyboard, mouse, joystick, and scanner. The Input Unit consists of one or more input devices connected to a computer. A user provides data and commands using input devices, including a keyboard and mouse. The input unit supplies data to the processor for subsequent processing.
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