Subject Code Subject Name Credits
26CS508 GENERATIVE Al AND LARGE LANGUAGE MODELS 4

Course Objectives:
1. To introduce the fundamentals of Generative Al and deep learning-based models.
2. To understand the architecture and working of Large Language Models (LLMs).
3. To explore prompt engineering and fine-tuning techniques.
4. To study applications of generative models in real-world scenarios.

Learning Objectives:

After completion of the course the students will be able to:

1. Understand core concepts of Generative Al and probabilistic modeling.
2. Explain transformer architecture and LLM working principles.
3. Apply prompt engineering techniques effectively
4. Develop and fine-tune generative Al models.

Unit I - Introduction to generative Al (12 Hrs.)

Overview of Al, ML, and Deep Learning - Generative Al vs Discriminative Models - Probabilistic models and generative
processes - Types of Generative Models - Applications of Generative Al - Limitations and challenges

Unit 11 - Foundations of large language models (12 Hrs.)

Natural Language Processing - Language modeling and probability distributions - N-grams and statistical language
models - Neural Language Models - Word embeddings: Word2Vec, GloVe - Contextual embeddings and sequence
modeling

Unit 111 - Transformer architecture and lims (12 Hrs.)

Transformer architecture: encoder-decoder model - Self-attention and multi-head attention mechanism - Positional
encoding - Pre-training and fine-tuning paradigms - Overview of popular LLMs (GPT, BERT, etc.)

UNIT IV - Prompt engineering and model customization (12 Hrs.)

Prompt design principles and techniques — Zero-shot, one-shot, and few-shot learning — Chain-of-thought prompting —
Fine-tuning LLMs — Parameter-efficient tuning (LORA, adapters) — Evaluation metrics for generative models — Tools and

frameworks (Hugging Face, OpenAl APIs) — Deployment considerations

UNIT V - Advanced techniques in large language models (12 Hrs.)
Scaling laws in LLMs - Pre-training and dataset construction - Fine-tuning and RLHF - Retrieval-Augmented Generation
(RAG) architecture and pipelines - Model optimization - Inference and deployment - Evaluation benchmarks: BLEU,
ROUGE, perplexity, and human evaluation
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