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Learn the basics of Python and understand object-oriented programming. Understand how neural networks—the foundation

i

of machine learning—work, and perform character recognition using the MNIST dataset. As an application of neural networks,
students will learn the principles of GANs (Generative Adversarial Networks) for image generation and implement a GAN
program capable of generating simple images. Additionally, the course will explain transformers and multi-head attention—
key components of large language models (LLMs)—and students will implement an LLM equivalent to GPT-2. This course
consists of lectures and practical exercises. Lectures cover theoretical concepts, while practical exercises involve writing
code to verify how algorithms work.
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Understanding the Learning Principles of Neural Networks
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1 B | Python mE## Python OEAXREX, ZHK. B#HAL
AERITEBLATERET S
= | Python #1 This lecture will cover the basic syntax, variables, and functions of Python.
This course will be conducted in an exercise format.
2 B | Python X 7Yz MEATATZ IV EVa—L T4 77 OFA
ABERIDEBRATERES S
Z | Python #2 Object-oriented programming, module and library usage.
This lecture will be conducted in an exercise format.
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% | Data processing, analysis, and | Learn about data handling
visualization This lecture will be conducted in an exercise format.
4 H | #HEE HHFE &L, BHFEICALWLONE TILITY XLDBNARE
% | Machine learning Whatis machlneleammg? An introduction to the algorithms used in machine learning,
etc.
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Z | Various machine learning | Various machine learning algorithms #2
algorithms #2
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% | Neural Network #1 Learn the learning principles of neural networks.
7 H|Za2—7nrxybT7—22 ERPEOERTHDH=2 -1y b7 DFERBZZRN
Z | Neural Network #2 Learn the learning principles of neural networks.
8 B| zZa2—5L%xvyb7—23 Za—F0LFy FT—0%FEL MNIST OF—%ty F2HVWTFEIXFRH%E
ESSiie pv)
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Z | Neural Network #3 Implement a neural network and perform handwritten character recognition using the
MNIST dataset.
This lecture will be conducted in an exercise format.
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(GAN) 1
Z | GANs (Generative Adversarial | explains the operating principle of GANs.
Networks) #1
10 | B | ER®Y M7 — 72 | GAN OBEREBZAT S
(GAN) 2
Z | GANs (Generative Adversarial | explains the operating principle of GANs.
Networks) #2
11 H | B ERry b7 —2 | GANZEEL, MNISTOT -4ty FEBAVWTXFEREERT S
(GAN) 3 RERITEERATEET S
% | GANs (Generative Adversarial | Implement a GAN and achieved character generation using the MNIST dataset.
Networks) #3 This lecture will be conducted in an exercise format.
12 H | LLM1 LLM OER, =2 F A~
= | LLM (Large Language | LLM basics, tokenizer
Models) #1
13 H | LLM2 Attention 7L I X L Transformer
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& | LLM (Large Language | Attention algorithm, Transformer
Models) #2
14 H | LLM3 EYonlcat
= | LLM (Large Language | Pre-learning
Models) #3
15 H | LLM4 Tr7AVFa—=vT
& | LLM (Large Language | Fine Tuning
Models) #4
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Attendance at classes is required.

Submission of assignments for seminars is required.

There will be no exams; evaluation will be based on report assignments.

The overall evaluation will be the sum of the scores from the seminar assignments and the end-of-semester report.

w



