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Preface 

 

Artificial Intelligence (AI) has evolved from a subject of scientific research into one of the 

most influential technologies of the modern digital era. From intelligent search engines and 

recommendation systems to generative AI, autonomous vehicles, smart healthcare, robotics 

and scientific discovery, AI is increasingly becoming part of everyday life. Its influence 

extends across education, business, healthcare, finance, agriculture, transportation, 

manufacturing, research and many other fields. 

 

The rapid development of AI has also changed the way we understand intelligence, learning 

and human–machine interaction. Modern AI systems are no longer limited to following 

predefined instructions. They can learn from data, recognize patterns, generate content, make 

predictions, interact using natural language and assist humans in solving complex problems. 

As a result, understanding AI has become important not only for computer science 

professionals but also for students, educators, researchers, entrepreneurs and professionals 

from diverse disciplines. 

 

The book Artificial Intelligence: From Fundamentals to Real-World Applications, with the 

subtitle Concepts, Machine Learning, Prompt Engineering, Ethics, Emerging Technologies 

and Industry Applications, has been developed to provide a structured and accessible 

introduction to this rapidly evolving field. The book is designed especially for beginners and 

learners who want to understand both the fundamental concepts of AI and its practical 

applications. 

 

The book begins with the foundations of Artificial Intelligence. Chapter 1 introduces the 

meaning, working principles, advantages, limitations, history and evolution of AI. It also 

explains different types of AI and distinguishes AI from related concepts such as augmented 

intelligence and cognitive computing. The chapter concludes with an introduction to machine 

learning and deep learning, providing the foundation for subsequent chapters. 

 

Chapter 2 explores Machine Intelligence and Knowledge Representation. It introduces the 

concept of intelligence from both human and machine perspectives and discusses agents, 

environments, search techniques and knowledge representation. Uninformed and informed 

search, heuristic search, Best-First Search and knowledge-based agents are introduced to help 

readers understand how intelligent systems represent knowledge and solve problems. 

One of the most important developments in modern AI is the ability of humans to communicate 

with AI systems using natural language. Chapter 3, therefore, focuses on Prompt 

Engineering for AI. It introduces the evolution and importance of prompt engineering, 

different types of prompts, instruction prompting, zero-shot, one-shot and few-shot prompting, 



self-consistency and prompts for creative thinking and effective writing. The chapter helps 

readers understand prompt engineering as an important form of human–AI communication. 

 

Chapter 4 introduces the fundamentals of Machine Learning. It covers important AI and ML 

techniques, machine learning models, regression, classification, clustering, Naïve Bayes, 

neural networks and Support Vector Machines. The emphasis is on developing a conceptual 

understanding of how machines learn patterns from data and use those patterns for prediction 

and decision-making. 

 

AI is not only a technological discipline; it also has significant social, ethical and organizational 

implications. Chapter 5, titled Trends and Ethical Concerns in AI, addresses these 

dimensions. It discusses ethical challenges and risks, AI as a Service, recent AI trends, expert 

systems, the Internet of Things, and Artificial Intelligence of Things (AIoT). These topics help 

readers understand how AI is becoming increasingly integrated with cloud computing, 

connected devices and intelligent systems. 

 

Chapter 6 moves from concepts to Robotics and Applied AI. It examines robotics as an 

application of AI, AI-powered drones, and emerging approaches such as no-code and low-code 

AI platforms. These technologies demonstrate how AI capabilities can increasingly be 

developed and deployed without requiring every user to become an expert programmer or 

machine learning specialist. 

 

The final chapter, Chapter 7, explores AI Across Industries and Applications. It 

demonstrates the practical impact of AI in healthcare, finance, retail, agriculture, education and 

transportation. It also discusses AI in experimentation and multidisciplinary research, showing 

how AI can support scientific discovery, data analysis, prediction, optimization and 

collaboration across different disciplines. 

 

A key theme running throughout this book is that AI should be understood as a tool for 

augmenting human intelligence rather than merely replacing human effort. AI can 

process enormous quantities of data, identify patterns, automate repetitive activities and 

provide recommendations at remarkable speed. However, human judgement, creativity, ethics, 

contextual understanding and responsibility remain essential. 

 

The book also recognizes that AI brings challenges alongside opportunities. Issues such as 

bias, privacy, security, transparency, explainability, reliability, responsible use and the 

changing nature of employment must be considered when developing and applying AI 

systems. Understanding these concerns is essential for creating AI technologies that are 

trustworthy, inclusive and beneficial to society. 



 

The organization of the book follows a gradual learning journey: 

Understand AI → Understand Machine Intelligence → Communicate with AI → Learn 

from Data → Understand Ethics and Emerging Technologies → Apply AI → Explore 

Real-World Impact 

 

The intention is not to make the reader an expert in every AI technology after reading the book. 

Rather, the objective is to provide a strong conceptual foundation, practical awareness and 

curiosity for further exploration. Examples, applications and explanations are included to 

connect theoretical concepts with real-world situations. 

As AI continues to evolve rapidly, some tools, platforms and applications will inevitably 

change. Therefore, this book emphasizes fundamental concepts and transferable 

understanding that can remain useful even as individual AI technologies evolve. 

I hope this book serves as a useful learning companion for students, teachers, researchers, 

professionals and anyone interested in understanding Artificial Intelligence. More 

importantly, I hope it encourages readers not merely to use AI, but to think critically about how 

AI works, where it can be applied, what its limitations are, and how it can be used 

responsibly. 

The future of AI will not be shaped by technology alone. It will be shaped by the people who 

design it, teach it, research it, deploy it and use it. 

 

AI is not simply about making machines intelligent; it is about using intelligence 

responsibly to create meaningful solutions for humanity. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 



 



 



 



 



 



 

 

 



 



 



 



 



 



 



 



 



 



 



 



 



 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



 

 

 

 



 



 

 

 



 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 


