
 
TABLE OF CONTENTS 

 

Chapter 

No. 
Title 

Page  

No. 

I 

INTRODUCTION TO AI AND DATA SCIENCE 

01-24 

1.1 Evolution of Artificial Intelligence and Data Science 

1.2 Key Definitions, Concepts, and Terminology 

1.3 Applications Across Industries (Healthcare, Finance, IoT, 

Education, Security) 

1.4 Relationship Between AI, ML, DL, and Data Science 

1.5 Challenges and Opportunities in Modern AI-DS Systems 

II 

MATHEMATICAL AND STATISTICAL FOUNDATIONS 

25-40 

2.1 Linear Algebra for AI (Vectors, Matrices, Tensors) 

2.2 Probability Theory and Bayesian Models 

2.3 Statistics and Hypothesis Testing 

2.4 Calculus for Optimization in AI Models 

2.5 Information Theory and Entropy in Data Science 

III 

DATA ENGINEERING AND PREPROCESSING 

41-54 

3.1 Data Collection and Integration 

3.2 Data Cleaning, Transformation, and Normalization 

3.3 Feature Engineering and Selection 

3.4 Handling Missing Values and Outliers 

3.5 Scalable Data Storage and Processing (SQL, NoSQL, Data 

Lakes) 

IV 

MACHINE LEARNING FUNDAMENTALS 

55-75 

4.1 Supervised Learning (Regression, Classification) 

4.2 Unsupervised Learning (Clustering, Dimensionality Reduction) 

4.3 Ensemble Methods (Bagging, Boosting, Random Forests) 

4.4 Model Evaluation and Validation Techniques 

4.5 Interpretability and Explainable Machine Learning 

V 

DEEP LEARNING AND NEURAL ARCHITECTURES 

76-97 

5.1 Fundamentals of Neural Networks (Perceptron, MLP) 

5.2 Convolutional Neural Networks (CNNs) for Computer Vision 

5.3 Recurrent Neural Networks (RNNs, LSTMs, GRUs) 

5.4 Attention Mechanisms and Transformers 

5.5 Generative Models (GANs, VAEs) 



VI 

NATURAL LANGUAGE PROCESSING (NLP) 

98-139 

6.1 Text Preprocessing and Feature Extraction 

6.2 Word Embeddings (Word2Vec, GloVe, FastText) 

6.3 Sequence-to-Sequence Models and Applications 

6.4 Pretrained Language Models (BERT, GPT, LLaMA) 

6.5 Modern Applications: Chatbots, Summarization, Machine 

Translation 

VII 

DATA SCIENCE FOR BUSINESS AND SOCIETY 

140-157 

7.1 Predictive Analytics and Decision Support 

7.2 Recommender Systems (Content-based, Collaborative Filtering, 

Hybrid) 

7.3 Time Series Forecasting and Financial Modeling 

7.4 AI for Healthcare, Education, and Smart Cities 

7.5 Ethical AI and Responsible Data Science 

VIII 

BIG DATA, CLOUD, AND MLOPS 

158-174 

8.1 Big Data Ecosystems (Hadoop, Spark, Kafka) 

8.2 Cloud Platforms for AI and DS (AWS, Azure, GCP) 

8.3 Containerization and Deployment (Docker, Kubernetes) 

8.4 MLOps: CI/CD Pipelines for Machine Learning 

8.5 AutoML and Low-code/No-code AI Platforms 

IX 

ADVANCED TOPICS AND MODERN APPROACHES 

175-191 

9.1 Explainable AI (XAI) and Model Transparency 

9.2 Federated Learning and Privacy-Preserving AI 

9.3 Edge AI and Real-Time Analytics 

9.4 AI for Cybersecurity and Fraud Detection 

9.5 Future Directions: Quantum Machine Learning, Neuromorphic 

Computing 

 

 

 


