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Lecture materials for numerical analyses (by

| saszinic T s mEEE - pythony 04 5.4 ( YVE WoUld wait for five minuities (i.e., till 8:35).
| Update News: In meantime
e e s meen | = dOWNI0ad the latest lecture materials
= hear the short audio guide.
English and Japanese versions available

#01 June 12, 2026: Fundamentals of ¢
error (§582%), Numerical differentiatior

| Course materials (Lecture slides and python programs):
|

| o course materials.zip |
| _

| |5-8min audio guide:

o gxm: P 000/635 = ® i (VOICEVOXE®-A&LTATZDHA)
O Eng_ish: » 0:00/7:26 = ‘D s

Slide files and Videos (monologue):

|
1. Introduction: 20260612-01-1.pptx

2. Fundamentals: 20260612-01-2Fundamentals.pptx
» Fundamentals of computer (English)

> - [R5 (monologue, English)) (download/show)
» AEa2—20OER (BFE)
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Class Schedule

Lecture materials (Kamiya’s part): http://d2mate.mdxes.iir.isct.ac.jp/D2MatE/?page=cms
2% 6R10B(K)~7H28B(X), 7TA30B(K) BEODFEX 7H23A(K) HKRKAK- -#W#E 7H298(K), 7A3LB(£)~8A6H(K)

#01 June 12 (Fri)

#02 June 16 (Tue)
#03 June 19 (Fri)

#04 June 23 (Tue)

#05 June 26 (Fri)

#06 June 30 (Tue)
#07 July 3 (Fri)

Kamiya (Fundamentals of computer, Sources of error (A E2—2 D ERE, 2E),
Numerical differentiation (ZBUEM %))

Kamiya (Numerical integration (#{E%&43"), Differential equation (115 A3 EX))

Kamiya (Differential equation (18173 /5% =), Molecular dynamics (53 F&1 hFiE),
Interpolation (%@ f&), Smoothing ((E;&1k))

Kamiya (Linear least-squares method (#gfi2 &/ = &%), Optimization (Fx&E1k),
Numerical solutions of equations (H T2 DEELEX),
Nonlinear optimization (JE#E 2 &% @ 1k))

Kamiya (Nonlinear optimization (JE#R 2 &xaE 1),
Fourier transformation (7—"') TZ #)

Kamiya, Matrix (751)

Kamiya, Review (53



English textbooks

Search by ‘numerical analysis’, ‘numerical simulation’, ‘B {E#24T’ etc.

1. Introduction to Applied Numerical Analysis

Richard W. Hamming
Dover publications, inc., New York (1989)

~340 pages
2. AFirst Course in Numerical Analysis

Anthony Ralston and Philip Rabinowitz
Dover publications, inc., New York (1978)

~600 pages

For practical programming: Numerical Recipes series

1. Numerical Recipes in C
2. Numerical Recipes Example Book (FORTRAN)

3. Numerical Recipes Source Code
Second Edition: C, Fortran77, Fortran 90

Third Edition: C++



Policy

Evaluation:
1. Assignment Is given in each class
2. Term-end assignment
You can use Al like ChatGPT,
but your answers must include your own thought and improvements.

Absence of class
1. If you can’t join a class, let me know prior to the class.

Zoom recording
1. Classes will be recorded, used only for students who request watching it.



Python: A Light Weight Language (LWL)

 Interpreter language (12474538 - ERER)
< Compiled language (@ /31 IL 555 - #HisEEIR)

Slower execution, but faster development
Only interpreter and editor are required
Free or public domain versions available
* Grammar similar to C, C++, perl, php, ...
Native Object-Oriented (7 z4+gm) language
Efficient functions and libraries

Text processing: Regular expression (E#R&R),

csv, html, xml, json etc
Science: numpy, scipy, scikit-learn etc
Network: ...

Graph plotting: matplotlib etc
GUI: tkinter, pygtk etc



Text editor vs Word processor
 |Textedior | Wordprooeor

Startup time (R2E)B5fE)  Shorter Longer

Processing speed (384T  Faster Slower

RFE)

Memory Light Heavy

Text style / format Usually none Required

File format Basically text-based Application specific

Others Specialized for specific program  Print (WYSIWYG): What You
languages. See is What You Get

Macro (small program languages)

Examples Linux  :vi, emax MS-Word
Windows: TeraPad, Sakura Edtior
Multi  : Visual Studio Code,
Sublime text, Atom

Recommendation:

Microsoft Visual Studio Code: https://code.visualstudio.com/
« Multiplatform (Windows, MacOS, Linux)

« Multilanguage

* Integrated Development Editor (IDE)



For those interested in Python and Al-based programming

http://d2mate.mdxes.iir.isct.ac.jp/D2MatE/?page=tutorial&id=programming

| source HTML | display HTML | D?MatE Program Top This page
o Fomma | source HTML | display HTML |
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» pythonF 2 — kU 7JL: TiFIEEE: Python 5173 1)

» pythonF 2 — k1) 7JL: ZJiFIEEE: Visual Studio Code

» pythonF 21— k1) 7JL: Jupyter notebookZ > Tpython 7O/ S LEEH T
» pythonF 21— k1) 7JL: Fortran/C¥ D LLE TF 3ipythonX &

» pythonFa— k1) 7JL: Debug: 207N
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Most tutorials are currently available only in Japanese.
English versions can be prepared and uploaded upon request.
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PROBLEM, June 12

« Submit electronic file(s) via LMS until the midnight of June 14
(If LMS doesn’t work, send the files to kamiya.t.aa@m.titech.ac.jp.
In this case, file name must include your STUDENT ID and FULL NAME)

Choose one of the following PROBLEM 1 or PROBLEM 2
PROBLEM 1:

(i) Convert 100101, to base 10
(i) Convert 6432,,to base 16

PROBLEM 2:

Choose one of the python programs given today (sum_error.py, sum.py, base.py).

- Explain what each block of the source code does,

or

- list up the source code parts that you cannot understand what they do or why they are needed.

S HBERLI=FTO4Y 5L (sum_error-plt.py, sum.py, base.py) Hhi51DZFEU,
LTFOWIThZEEZL
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