Computational Materials Science (F+&#1 *4—?—4%’%)

http://d2mate.mdxes.iir.isct.ac.jp/D2MatE/D2MatE_programs.html?page=cms E

Lecture materials for numerical analyses (by Kamiya)
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. Update News:

o June 21, 16:25, 2026: Lecture materials for June 23 has been uploaded: course_materials.zip I

| © June 19, 10:49, 2026: Final version: Lecture materials for June 19 has been updated: course_materials.zip
o June 16, 15:38, 2026: Final version: Lecture materials for June 16 has been updated: course_materials.zip
o June 12, 17:17, 2026: Final version: Lecture materials for June 12 has been updated: ¢

~ We would wait for five minuities (i.e., till 8:55).

FY2026 In meantime
403 June 23, 2026- Smoothing (FEE), Linear least-squares method (¢ dOWNload the latest lecture materials
(HEADIEE) (updated June 21st)

Course materials (Lecture slides and python programs):

= hear the short audio guide.
English and Japanese versions available

o course_materials.zip

|| 5-8min audio guide:

o gxz= P 000/556 == @ i (VOICEVOX ME®H 7= A&T ATH A)
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#03 June 19, 2026: Differential equation ({5 75#£x(), Interpolation (#[&), Smoothing (F:&§1E)

Course materials (Lecture slides and python programs):
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Class Schedule

Lecture materials (Kamiya’s part): http://d2mate.mdxes.iir.isct.ac.jp/D2MatE/?page=cms

2% 68108 (K)~7H28B(K), 7TA30H(K) AEOEE 7A23H(K) HRAR-#HE 7H298(K), 7TA318(£)~8A6H(K)
#01 June 12 (Fl‘i) Kamiya (Fundamentals of computer, Sources of error (A E 2 —2 D ERE, 322), Numerical differentiation (3E# %))

#02 June 16 (Tue) Kamiya (Numerical differentiation (${E#4>), Numerical integration (3 {E#& %), Differential equation (#5>7552=X))
#03 June 19 (Fri) Kamiya (Differential equation (#4372 =), Molecular dynamics (5 F&1 H%5%),
Interpolation (4#f#), Smoothing (FE;&1t))
#04 June 23 (Tue) Kamiya (Smoothing (F£;&1k), Linear least-squares method (¥RF&x/N —F&iX),
Numerical solutions of equations (A2 DEIELE X))
#05 June 26 (Fri) Kamiya (Nonlinear optimization (JE#§ 2 &z & 1L),
Fourier transformation (7—"') TZ )
#06 June 30 (Tue) Kamiya, Matrix (1T5!)
#07 July 3 (Fri) Kamiya, Review (18%&)



Explanation of the answers
REREORH



PROBLEM, June 19

PROBLEM:

(i) By filling the dx/dt and the x(t) columns in diffeq.xlsx,
solve dx(t) / dt = —x(t)sin(srt) using the Euler method.

Conditions:
t starts from 0 and ends at 3.0 with the time step of 0.1.
Xx(0)=1.0

Euler formula: £ = = f(x(t),t) = —x(t)sin(mt)
x(t + At) = x(t) + At - f(x(t),t)

Typical mistake:
x(t + At) = x(t) + At - f(x(t + At), t + At)
This calculation is not possible if f(x, t) includes x explicitly.

See diffeq2_answer.xlsx



t

dx/dt

0 0
0.1 -0.30887
0.2 -0.56938
0.3 -0.73771
0.4 -0.7972
0.5 -0.75868
0.6 -0.6496
0.7 -0.50026
0.8 -0.33435
0.9 -0.16587

1 -0.00082
1.1 0.159123
1.2 0.312839

PROBLEM:

(i) By filling the dx/dt and the x(t) columns in diffeq.xlsx,
solve dx(t) / dt = —x(t)sin(xrt) using the Euler method.

Condition: x(0) = 1.0
x(t)

1

1
0.969113
0.912175
0.838404
0.758684
0.682816
0.617/856
0.56783
0.534395
0.517809
0.517726
0.533638

1.2

0.8
0.6
04
0.2

o

-0.2
-0.4
-0.6
-0.8

PROBLEM, June 17

dx/dt
=-C2*SIN(3.14*A2)
=-C3*SIN(3.14*A3)

x(t)

=C2+(A3-A2)*B2

dx/dt

x(t)

, Euler formula: d’;—(tt) = —x(t)sin(mt)

x(t + At) = x(t) + At - f(x(t), 1)



PROBLEM, June 23

Answer in English or Japanese
Submit electronic file(s) via LMS until the midnight of June 24

(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)

Common formats (.pdf, .txt., .docx, .xIsx, .pptx) are acceptable, but NO APPLE-ONLY files

PROBLEM:
Smoothen the data DOS(E) in dos.xlsx
by simple moving average method and polynomial fit method.

Add them and plot the raw DOS(E) and the smoothed data in an Excel file.

You can choose smoothing parameters as you like, but explicitly descrive them.
Submit the excel file.

Optional: Any gquestions and impressions of the lecture style are welcome
Request of other numerical methods for the last day, July 3rd
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