
Chapter 6: Introduction to Artificial Intelligence 

 

Introduction 

Artificial Intelligence (AI) is one of the most transformative technologies of the 21st century. 
From smart assistants like Alexa and Siri to self-driving cars, AI is changing how we interact 

with machines. In this chapter, we will explore the fundamentals of Artificial Intelligence, its key 
domains, applications, and how it mimics human intelligence. The aim is to give students a basic 
yet clear understanding of what AI is, how it works, and why it is important for the future. 

 

6.1 What is Artificial Intelligence? 

Artificial Intelligence (AI) is the ability of machines to perform tasks that typically require 
human intelligence. These include learning from experience, understanding natural language, 

recognizing patterns, and solving problems. 

Definition: 

"AI is the science and engineering of making intelligent machines that can perform 

tasks that normally require human intelligence." 

Key Characteristics of AI: 

• Perception (e.g., vision, speech) 

• Reasoning (e.g., problem-solving) 

• Learning (e.g., from data and experience) 

• Language understanding 

• Decision making 

 

6.2 Evolution of AI 

1. The Beginning (1950s-1970s): 

• Alan Turing proposed the Turing Test to evaluate a machine’s ability to exhibit 

intelligent behavior. 

• Development of early AI programs like logic theorists and game-playing systems. 

2. AI Winter (1970s–1990s): 

• Progress slowed due to high expectations and lack of computational power. 

3. Modern AI (2000s–present): 



• Rise of machine learning, deep learning, big data, and powerful computing. 

• Applications in voice assistants, robotics, autonomous vehicles, and healthcare. 

 

6.3 Goals of AI 

AI aims to: 

• Develop systems that think and act like humans. 

• Solve complex real-world problems. 

• Create systems that can adapt and improve over time. 

Types of Goals: 

• Short-Term Goals: Create specific intelligent tools (e.g., chatbots, spam filters). 

• Long-Term Goals: Achieve Artificial General Intelligence (AGI) capable of any 

intellectual task a human can do. 

 

6.4 Types of AI 

1. Based on Capability 

Type Description Example 

Narrow AI Performs a specific task Google Translate, Face ID 

General AI Can perform any intellectual task like a human Still a research goal 

Super AI Surpasses human intelligence Hypothetical 

2. Based on Functionality 

Type Description 

Reactive Machines No memory, reacts to current input (e.g., IBM's Deep Blue) 

Limited Memory Uses past data for decisions (e.g., self-driving cars) 

Theory of Mind Can understand emotions and beliefs (under development) 

Self-Aware Has its own consciousness (still theoretical) 

 

6.5 Domains of AI 

1. Data Science 

• Extracts knowledge from data using statistics, algorithms, and machine learning. 

2. Natural Language Processing (NLP) 

• Enables machines to understand and respond in human languages. 

• Applications: Chatbots, voice assistants, translation services. 



3. Computer Vision 

• Enables machines to "see" and interpret visual information. 

• Applications: Facial recognition, medical imaging, surveillance. 

4. Robotics 

• Combines AI with mechanical engineering. 

• Robots can perform tasks like vacuuming, surgery, or military operations. 

5. Expert Systems 

• Mimic the decision-making ability of a human expert. 

• Uses knowledge base and inference rules. 

 

6.6 Applications of AI 

AI is used in various fields: 

Sector Applications 

Healthcare Disease diagnosis, drug discovery, robotic surgery 

Education Personalized learning, AI tutors 

Finance Fraud detection, trading algorithms 

Agriculture Crop monitoring, yield prediction 

Retail Customer insights, virtual assistants 

Transport Self-driving cars, route optimization 

Gaming Smart NPCs (non-player characters), dynamic difficulty 

 

6.7 Advantages and Limitations of AI 

Advantages: 

• Automation of repetitive tasks 

• High efficiency and accuracy 

• 24/7 availability 

• Data processing at scale 

Limitations: 

• Lack of emotional understanding 

• High cost of implementation 

• Job displacement concerns 

• Ethical and privacy issues 

 



6.8 Ethical Concerns in AI 

As AI becomes more powerful, ethical issues emerge: 

• Bias in algorithms: AI can be biased if trained on biased data. 

• Data privacy: AI systems often need access to personal data. 

• Autonomy and accountability: Who is responsible when AI fails? 

• Job loss: Automation may lead to unemployment in some sectors. 

 

6.9 Future of AI 

AI will continue to evolve and integrate into every aspect of life: 

• Improved healthcare and precision medicine 

• Smart cities and infrastructure 

• Enhanced education through intelligent tutoring systems 

• Collaborative robots (cobots) in manufacturing 

• Brain-computer interfaces and neural AI 

Responsible AI development and use will be key to maximizing benefits while minimizing risks. 

 

Summary 

• Artificial Intelligence is the simulation of human intelligence in machines. 

• It includes subfields like machine learning, natural language processing, computer 

vision, and robotics. 

• AI can be categorized based on capability (narrow, general, super) and functionality 

(reactive, limited memory, etc.). 

• It is widely applied across industries: healthcare, education, finance, transport, and more. 

• AI has numerous advantages, but also comes with challenges such as ethical concerns 

and possible job displacement. 

• The future of AI looks promising but requires ethical development, regulation, and 

human oversight. 

 


