Computational Materials Science (5181 B3 455%)

http://d2mate.mdxes.iir.isct.ac.jp/D2MatE/D2MatE_programs.ntml?page=cms
COMPUTATIONAL MATERIALS SCIENCE 2026 Q2
2026F EQ2 HHEME F 5 (Bkl: =55+ HAER)

Lecture materials for numerical analyses (by Kamiya)

BUERRIRICEI T 2EREE - python7OJ S L (HHREYS)
t Update News:

o_June 16, 7:52, 2026: Lecture materials for June 16 has been updated: course_materials.zip I o o o 5o o o
o June 15, 12:40, 2026: Lecture materials for June 16 has been uploaded We WOU I d Walt fO r flve m I n U Itl es (I . e 'y tl I I 8 . 55) .

o June 12, 17:17,2026: Final version: Lecture materials for June 12 has been updated: course_m I n meanti me

FY2026 .
| = download the latest lecture materials

#02 June 16, 2026: Numerical differentiation ($fE#43), ! (updated this morning)
integration(#{Bfa43), Differential equation (%535 ) . hear the short audio guide.

Course materials (Lecture slides and python programs): EngliSh and Japanese Ve rsions avai |ab|e

o course_materials.zip

5-8min audio guide:

o gxm P> 000/526 == ® i (VOICEVOX E&HzA&KTATHA)
O English: p 0:00/6:09 == 0w

| Slide files and Videos (monologue):

1. Introduction: 20260616-01-1.pptx
2. Numerical differentiation: 20260616-02-1Differentiate.pptx
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Class Schedule

Lecture materials (Kamiya’s part): http://d2mate.mdxes.iir.isct.ac.jp/D2MatE/?page=cms
BE 6AL0A(CK)~7A28A(K), TH30B(K) AEDIEE 7A23A(K) #AKRHAE-#E 78298 (K), 7TA31H(£)~8A6A(K)
#01 June 12 (Fri)  Kamiya (Fundamentals of computer, Sources of error (A E 1 —2MEHE, 382), Numerical differentiation (UE# )

#02 June 16 (Tue) Kamiya (Numerical differentiation (2fE#%43"), Numerical integration (${EF& %),
Differential equation (7 AFEX))

#03 June 19 (Fri) Kamiya (Differential equation (5> 73%2=X), Molecular dynamics (5 F &1 1FiX),
Interpolation (## &), Smoothing (FFi&1k))

#04 June 23 (Tue) Kamiya (Linear least-squares method (#R7 /N =% ;%), Optimization (& 1t),
Numerical solutions of equations (72X D HUERE %),
Nonlinear optimization (FE#& 2 & E L))

#05 June 26 (Fri)  Kamiya (Nonlinear optimization (FE#E 2 &xE1k),
Fourier transformation (7—"') TZ #)

#06 June 30 (Tue) Kamiya, Matrix (4751))

#07 July 3 (Fri) Kamiya, Review (8%



Explanation of the answers
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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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PROBLEM, June 12

(i) Convert 100101, to base 10
> python base.py 100101 2 10

Convert 100101 in base 2 to base 10

0-thdigit=1 2: +1*2"0=>+1 10=>1 10
1-thdigit=0 2:+0*2"1=>+0_10=>1 10

2 -thdigit=1 2: +1*2"2=>+4 10=>5 10
3-thdigit=0 2: +0*2"3=>+0 _10=>5 10

4 -th digit=0 2: +0*2"M =>+0 _10=>5 10
5-thdigit=1 2: +1*2°"5=>+32 10=>37 10

Convert 37 in base 10 to base 10
37=3*10+7 :base 10=>7
3=0*10+3:base_10=>37,,



PROBLEM, June 12

(if) Convert 6432, to base 16
> python base.py 6432 10 16

Convert 6432 in base 10 to base 10

0 -thdigit=2_10: +2*10"0=>+2 10=>2 10
1-thdigit=3 10: +3*10"1=>+30_10=>32 10

2 -thdigit=4_10: + 4*10"2=>+400 10=>432 10

3 -th digit=6_10: + 6*10"3 =>+ 6000 10=>6432 10

Convert 6432 in base 10 to base 16
6432=402*16+0:base 16=>0
402=25*16+ 2 : base 16 => 20
25=1*16+9 :base 16 => 920
1=0*16+1:base_16 =>1920,,



WARNING: Consider the Purpose of the Assignment

« Why did I tell you not to use base.py before solving the problem by

yourself?
* Does writing a Python program using built-in base-conversion features,

such as an f-string, bin(), oct(), hex() etc, fulfill the purpose of the

assignment?
« Should an answer that gives only the resulting values, without showing the

required method or reasoning, receive credit?

Such answers before thinking by yourself defeats the purpose of the
assignment.



PROBLEM, June 16

* Answer in English or Japanese
» Submit electronic file(s) via LMS until June 17

(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)

PROBLEM:

(i) Calculate dE(k)/dk, d°E(k)/dk?, and effective mass m,/m,
from E(K) in band.xlIsx, and plot m_"/m, vs k.
Assume the lattice parameter is a =4.0 A.

(i) Compare the results obtained by different h.

Optional: Any questions and impressions of the lecture style are welcome



Effective mass

LCAO band
E(k)= &, —2Jh,|cos(ka) ~ & —2|n,,| +|h,[a*k? + O((ka)")
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Effective mass

k represents fractional coordinate in reciprocal unit cell:
generally expressed in the range [-%2 2]

Unit conversion K., = (2m/a)k

Note E(k) Is In eV

e (CE®NT (2w (0%Eey () T
0kyog;” a Ok?
Very often effective mass is given by a ratio to the electron rest mass m.° .
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