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Syllabus of previous years

#1843 / Subject Categories

HEE [ Faculty | T=F15¥6 / School of Science and Technology Zﬁ{fg’?iﬁ){ 5 / Available
% [Field | %5t L5 / Academic Field of Engineering Design R [ Year 34 /3rd Year
Eﬁi&ﬁa/m ?g;ﬁzﬁéi?%@ - SF1EFHPIRE / Specialized Subjects for Undergraduate Program 5448 | Semester tﬁeﬁri/ﬁﬂ / First
45348 [ Category | - /- H';Ee?iﬁFE/Day& 21/ Frilst
#1815 / Course Information
B5EIES | Timetable Number | 12115102
#1E%&S |/ Course Number 12161152
Hi{i# / Credits 2
F2¥RZHE [ Course Type % - 58 / Lecture/Practicum
252 [Class B/-
BE%EIB4 [ Course Title Al « 7 — &4+ T > 2ER / Fundamentals of Al and Data Science
PYUREL B #. s Al
Instructor(s) TAKAI Nobukazu. TAKAYAMA Hajime
18—y TRRER | BREERI— XM PBLEEHE EBEROHIHEICEBE
=| =| Project Based B
Internship IGP Learning Practical Teacher
ZOfts / Other - - -
DX;ERHEIER ) . -
ICT Usage in Learning

@) B . )
ﬁs:—‘/l\") >% | Numbering B_EL3620
REXoEH - =

Objectives and Outline of the Course

Python DEBREZZU. 7V 10 MERTOY I VI BT 5, MINFEOERTHE 21— F )2y FT—JDEEZIEHE L. MNISTEARWVT
NFRMEERTT D Za—2IIFRy hT—0FBVWEGERC LT BIERERDCANOREZ F U, BELABGREEMRTTE6ANO IOT T LER
EG 5, £/oo LLMTHWL SN TLW Stransformer & multi-head attention Z&{BA L. GPT2ICHEH I 2LLMARET 5, AFEEITEEBE CREMIN
TW3, #ETIFERZBE CTIFEBIC IOV T LEBATTILI ) X LOBEXFERRT 2,

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

FHoOIERE
Learning Objectives

1. 7V MERTOY S VT =BT 5
L Za—Jhry b 0FERBEIEET B

2
1. understand object-oriented programming
2. Understanding the Learning Principles of Neural Networks

12¥51EIEHE / Course Plan
F 42 %
No HE RE e
* | Topics Content online
class

Python DEAREN. B B

FEEIDEEL TEMT 5

This lecture will cover the basic syntax, variables, and functions of Python.
This course will be conducted in an exercise format.

Python M EHE

Python #1

2. Python o ELR FIvT o MERTIOIS VI, EYVa—). 510751 OFFE
yHnon Bt AHBHSEBR T B



https://www.hyokadb.jim.kit.ac.jp/profile/ja.a8ad724387d2489bdd2a744f92c0fe51.html
https://www.hyokadb.jim.kit.ac.jp/profile/ja.a8ad724387d2489b6643f798256c35ff.html

Python #2 Object-oriented programming, module and library usage.
ytho This lecture will be conducted in an exercise format.
— e T ADEOPNCDONTESR
. = SR - T - PR | omge immm A RS 3
) Data processing, analysis, Learn about data handling
and visualization This lecture will be conducted in an exercise format.
HWEE MIMFE CZAH. BRFEBICAVWSNE 7LD XLDBNRE
4,
Machine learning What is machine learning? An introduction to the algorithms used in machine learning, etc.
- BF - N 72 2JOT7IA)ALERELREITI S CT. OMEEZERT 5,
2 o H 2435 /! 7 5
RS2 ABISRET S RT3
5. . : : This course will be conducted in an exercise format, allowing students to understand the operation of
Various machine learning : e . . ) . X
. regression, classification, and clustering algorithms by implementing and running them.
algorithms #2 i : : !
This lecture will be conducted in an exercise format.
Za—JllryhrT=71 BRFEOERATHZ Za2—JI)IL3Y NI —UDFEREAFER
6.
Neural Network #1 Learn the learning principles of neural networks.
Ta—Jlry U272 | MBFEEOEATH S _a—JI)ry b —JDFERETER
1.
Neural Network #2 Learn the learning principles of neural networks.
S LZy hD—53 Ta-JIFRy b= URFEEL. MNISTOT -2ty b EAVWTFESXFRAHEERT S
. Y AHEBGEB A TENT B
) Implement a neural network and perform handwritten character recognition using the MNIST dataset.
Neural Network #3 ! : : !
This lecture will be conducted in an exercise format.
BOR I ER Ry T — 2 -
(GAN) 1 GANDEIEREZHRY 5
9.
GANSs (Generative ) ) o
Adversarial Networks) #1 explains the operating principle of GANs.
BOR I ER Ry T — 2 -
(GAN) 2 GANDEIEREZHRY 5
gl FEY (Generati
s (Generative ' ' o
Adversarial Networks) #2 explains the operating principle of GANs.
BONRYAERS Y hT—2 GANZEZE L. MNISTOT =&t v b2 VW TXFEMEZRIRT 2
1 (GAN) 3 FEZILEEL CEMT 5
" | GANs (Generative Implement a GAN and achieved character generation using the MNIST dataset.
Adversarial Networks) #3 This lecture will be conducted in an exercise format.
LLM1 LIMOER, b—0F 17—
12. 1 1M (Large Language ) )
Models) #1 LLM basics, tokenizer
LLM2 Attention 7))L 1) X Lo Transformer
13. | 1M (Large Language . .
Models) #2 Attention algorithm. Transformer
LLM3 FRIFEE
14. | || M (Large Language '
Models) #3 Pre-learning
LLM4 T7A>Fa——2U
15. | LM (Large Language ) )
Models) #4 Fine Tuning
iR

Prerequisite(s)

EERBEAFE (FH - 7#8F)

Required study time, Preparation and review

BEDRAZA R FTOMRT S
BECHBLIL IOV S LEZFREL T RIS

Review the lecture slides beforehand.
Implement the program explained in the lecture and verify that it works.

BHE B8EE
Textbooks/Reference Books




AN ERUEE
Grading Policy

BEICHET S

BB TOREZRE TS

SERISEME I LR — FREICLBFHEE TS
FREFHRIES CORBD R CFHRD L R— FRBICL D RBDEE TS

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.

BERERE
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