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AI: Any technology that enables 
computers to mimic human 

intelligence...

How

With what

Learning Paradigms

Modells

Data



1. Supervised

2. Unsupervised

3. Reinforcement

4. Transfer Learning

…

Machine Learning
Learning Paradigms

1. Supervised Learning
2. Unsupervised Learning
3. Semi-Supervised Learning
4. Reinforcement Learning (RL)
5. Self-Supervised Learning
6. Multi-Task Learning
7. Few-Shot, One-Shot, and Zero-Shot 

Learning
8. Online Learning
9. Active Learning

10. Federated Learning
11. Transfer Learning
12. Evolutionary Learning (Neuroevolution)
13. Contrastive Learning
14. Adversarial Learning
15. Meta-Learning ("Learning to Learn")
16. Curriculum Learning



1. Supervised

Input

Expected output

Input:
Labeled Data

Model

Voice recognition: 2014 (Amazon Echo)
Handwriting recognition: 2000 (digital tablets)
Facial recognition: 2017 (Apple Face ID)

Google Translate: 2006 



2. Unsupervised

Expected Output

Input

~2000



3.Reinforcement Agent

Environment

Reward Action

State

~2014

https://www.youtube.com/watch?v=WXuK6gekU1Y

AlphaGo

https://www.youtube.com/watch?v=WXuK6gekU1Y


● Linear Regression

● Logistic Regression

● Decision Trees

● Random Forests

● Gradient Boosting Machines (GBMs)

● Support Vector Machines (SVMs)

● k-Nearest Neighbors (k-NN)

● Neural Networks

● Deep Learning (e.g., Convolutional Neural 

Networks, Recurrent Neural Networks, 

Transformers)

● Naive Bayes Classifiers

Modells

Machine Learning
● k-Means Clustering

● Hierarchical Clustering

● Principal Component Analysis (PCA)

● Gaussian Mixture Models (GMMs)

● Hidden Markov Models (HMMs)

● DBSCAN

● t-Distributed Stochastic Neighbor Embedding 

(t-SNE)

● Autoencoders

● Reinforcement Learning (e.g., Q-learning, 

DQNs, PPO)

● Bayesian Networks

● Gaussian Processes

● …



Perceptron Model
Artificial neural network

https://www.youtube.com/watch?v=cNxadbrN_aI

Neuron

Feed forward network
80-100 billion neuron

1958 - Frank Rosenblatt 

20 x 20 photo 
sensor

~400 "neuron"

https://www.youtube.com/watch?v=cNxadbrN_aI
https://www.youtube.com/watch?v=cNxadbrN_aI&ab_channel=Pseudo1ntellectual


https://www.youtube.com/watch?v=jrK3PsD3APk

The video is an in-depth podcast interview with Professor Geoffrey Hinton, often 
called the “godfather of AI,” discussing the history, workings, and future of artificial 

intelligence, particularly neural networks and deep learning.

https://www.youtube.com/watch?v=jrK3PsD3APk
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Feed Forward: Prediction 
(usage)

Back Propagatation: Learning

Step 1. : Try

Step 2. Checking the results and 
modifying the parameters to 

improve the results

Supervised Learning



Neural network
Multi-layer neural network

Input OutputHidden

Number of hidden layers >= 2 Deep Neural Network

On average, 6-800 billion parameters

(⋅ wn  )







Large language models
LLM 

https://www.youtube.com/watch?v=7xTGNNLPyMI

Deep Dive into LLMs like ChatGPT

● chat (text, speech)
● file interpretation
● file creation
● code execution
● image generation
● search engine
● etc.

Funkciók/Modulok

First public chatGPT version (3): November 
30, 2022

https://www.youtube.com/watch?v=7xTGNNLPyMI
https://www.youtube.com/watch?v=7xTGNNLPyMI


How the LLM is made

https://huggingface.co/spaces/HuggingFaceFW/blogpost-fineweb-v1

1. Download and process the internet.

● URL filtering
● Text extractioin
● Filtering by language
● …
● Removing personal data

Result: approx. 50 TB of text data

https://huggingface.co/spaces/HuggingFaceFW/blogpost-fineweb-v1


How the LLM is made
2. 
Tokenization

https://tiktokenizer.vercel.app/?model=cl100k_base

Converting text → into a series of symbols/tokens 
(unique identifiers)

GPT-4 token dictionary size: 100,277

0111110 10001000 10101000 00111111 
01011101 10000100 00010111 11100010 
01110011 11100001 11001010 00111101 
00110110 01111001 10001011 00101011

https://tiktokenizer.vercel.app/?model=cl100k_base


How the LLM is made
3. Training the model

https://hu.wikipedia.org/wiki/Kezd%C5%91lap

https://app.hyperbolic.xyz/models/llama31-405b-base

This is not yet 
an assistant, just a "text 

autocomplete."

https://hu.wikipedia.org/wiki/Kezd%C5%91lap
https://app.hyperbolic.xyz/models/llama31-405b-base


How the LLM is made
3. Training the model



How the LLM is made
3. Training the model



How the LLM is made
3. Training the model

https://app.hyperbolic.ai/models/llama31-405b-base-bf-16

https://app.hyperbolic.ai/models/llama31-405b-base-bf-16


How the LLM is made
4. Post training Prompt: Input

Dialogues

Person: "How much is 5+3?"

Assistant: "5+3 = 8"

Person: "And if it were multiplication instead of addition?"

Assistant: "5×3 = 15, which is different from addition!"

Human: "Why is the sky blue?"

Assistant: "Because of Rayleigh scattering, which scatters light, and 
blue wavelengths scatter more than others."

Human: "That's very interesting!"

Assistant: "Indeed! If you have any more questions, I'm happy to 
help! :)"

Person: "How can you hack a computer?"

Assistant: "I'm sorry, but I can't help you with that."

Knowledge limit



How the LLM is made
4. Post training https://huggingface.co/datasets/OpenAssistant/oasst1?row=0

Result: SFT model (supervised 
fine tuned)

https://huggingface.co/datasets/OpenAssistant/oasst1?row=0


Hallucination
Training:

Person: "Who is Tom Cruise?"

Assistant: "Tom Cruise is a famous American actor and 
producer..."

Person: "Who is John Barrasso?"

Assistant: "John Barrasso is an American physician and 
politician..."

Person: "Who was Genghis Khan?"

Assistant: "Genghis Khan was the founder of the Mongol 
Empire."

https://app.hyperbolic.xyz/models/llama31-8b

https://app.hyperbolic.xyz/models/llama31-8b


LLM tools
Search



Knowledge in parameters = Vague memory (e.g., something you read a month ago)

Knowledge in context window tokens = Working memory (what we just entered)

“Vague memory” vs. “Working memory”



Every new chat conversation starts with empty memories

Except for the memory 
module, but that only 
holds a small amount of 
data.



LLM "personality"



The model needs tokens to "think."

…



If the token isn't enough... "use code"



Errors in the LLM

LLM does not see letters. It 
sees tokens (numbers).



Errors in the LLM

LLM does not see letters. It 
sees tokens (numbers).





To eliminate LLM errors, check that you are 
using the tools available to you.

Web search
Code interpreter

If it doesn't do it itself, you have to tell it. 



Which one to use?



Thank You for your attention!

Next slideshow: 
https://docs.google.com/presentation/d/1I0iVPMNK8e66SG8HNkm5mlT3FLMkvK
hQHMxSF1c9PZU/edit?usp=sharing

https://docs.google.com/presentation/d/1I0iVPMNK8e66SG8HNkm5mlT3FLMkvKhQHMxSF1c9PZU/edit?usp=sharing
https://docs.google.com/presentation/d/1I0iVPMNK8e66SG8HNkm5mlT3FLMkvKhQHMxSF1c9PZU/edit?usp=sharing

