Day 1 Generative Al Fundamentals:-

Generative Al Fundamentals refer to the core concepts, technologies, and methods that enable
machines to generate new content, such as text, images, audio, or code, that resembles human-
created data. Here's a breakdown of the key fundamentals:

[1 1. What is Generative Al?

Generative Al refers to systems (usually machine learning models) that learn patterns from
data and generate new, similar data.

o Examples:

ChatGPT generating text.

DALL-E creating images from descriptions.
MusicLM composing songs.

GitHub Copilot writing code.

o O O O

1 2. Key Concepts

] a. Training Data

Generative Al models learn from massive datasets — like books, code, images, or audio — to
mimic patterns in that data.

[J b. Probability and Patterns

Instead of copying, models predict the next element (word, pixel, note) based on learned
probabilities.

] c. Latent Space

The model internally represents abstract features in a compressed space where similar concepts
are grouped.



1 3. Core Technologies

| Technology

[ Description

| Example

Neural Networks

Mimic human brain with layers of
“neurons”

Foundation of deep
learning

[Transformers

IModel type that captures context in data ||GPT, BERT, T5

Autoencoders

Learn efficient data representations

Used in anomaly detection,
image compression

GANs (Generative
Adversarial Networks)

Use a generator and discriminator in a
“game” to produce realistic outputs

Deepfake generation,
image synthesis

Diffusion Models

to generate data

Start with noise and gradually remove it

DALL-E 3, MidJourney

] 4. Popular Generative Models

| Model || Type |What it Generates|
GPT [Transformer][Text
IDALL-E |Diffusion  [Images
IMusicLM | Transformer][Music

|Stable Diffusion||Diffusion

ICodex

[ Transformer][Code

StyleGAN  |GAN
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1 5. Training vs.

Inference

e Training: Model learns from data (requires huge compute power).
o Inference: Model generates outputs based on learned patterns (like ChatGPT answering

your question).

. Applications

Text: Chatbots, content creation, summarization.

Image: Art generation, photo enhancement, product design.
Code: Autocompletion, code generation.

Audio: Voice synthesis, music creation.

Video: Video synthesis, animation.




1 7. Challenges & Considerations

Bias & Fairness: Models can reflect biases in data.

Copyright & Ethics: Who owns generated content?
Hallucination: Al can generate plausible but false information.
Computational Costs: Training large models is resource-intensive.

] 8. Getting Started

To explore generative Al yourself:

Text: Try ChatGPT (text generation)
Images: Try DALL-E or MidJourney
Code: Use GitHub Copilot
Tools to Learn:
o Python, PyTorch, TensorFlow
o Hugging Face (Transformers library)
o Google Colab or Kaggle (for experiments)

GPT stands for Generative Pre-trained Transformer. It is a type of language
model developed by OpenAl that can understand and generate human-like text.

1 Breakdown of the Term:

1. Generative

e The model creates new content (like text, answers, or summaries).
o Example: It can write essays, poems, code, etc.

2. Pre-trained



e ltis first trained on a large dataset (like books, websites, code) before being fine-tuned
for specific tasks.
e Pre-training gives it a broad understanding of language and world knowledge.

3. Transformer

o A specific type of neural network architecture introduced by Google in 2017.

o Designed to process sequences (like sentences) efficiently and with contextual
understanding.

o The Transformer model uses self-attention, allowing it to focus on relevant words in a
sentence regardless of their position.

1 How a GPT Model Works (Simplified):

1. Yougive ita prompt (e.g., “Tell me a joke”).
2. It predicts the next word, one by one, based on its training.
3. It keeps going until it finishes a coherent response.

1 Versions of GPT:

| Model |Release| Notable Features |
IGPT-1 2018 ||Proof of concept |
IGPT-2 2019  |First public attention-grabber |
IGPT-3 2020 |[175 billion parameters |
IGPT-35 2022 |Improved performance & speed |
IGPT-4 2023 |[Better reasoning, supports images |
IGPT-40 (""Omni™)||2024  |[Fast, multimodal (text, image, audio input/output)

1 What Can GPT Models Do?

Answer questions
Summarize text

Write essays or code
Translate languages
Simulate conversation
Generate ideas or content



What Is GPT-5?

GPT-5, short for Generative Pre-trained Transformer 5, is OpenAl’s newest flagship large
language model (LLM), launched on August 7, 2025



