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ṡ Ṣ ךּ

3



וֹ

4

Á  (2025/4 Ṍ)

Á Ḳ{ ḯ ḯ ḯ ḯ } 

Á  ( Ḳ Ễ ḯּט ךּ )

Ḳhttps ://www.kyushu -u.ac.jp/ja/faculty/program/sub -major - informatics/

https://www.kyushu-u.ac.jp/ja/faculty/program/sub-major-informatics/
https://www.kyushu-u.ac.jp/ja/faculty/program/sub-major-informatics/
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https://www.kyushu-u.ac.jp/ja/faculty/program/sub-major-informatics/
https://www.kyushu-u.ac.jp/ja/faculty/program/sub-major-informatics/
https://www.kyushu-u.ac.jp/ja/faculty/program/sub-major-informatics/


Ḵ
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Á  (2025/4 Ṍ)

Á Ḳ{ ḯ ḯ ḯ ḯ } 

Á ︣ Ḳ ḯ ḯ  ( (ךּ

Á פּ ḱנּ ︣ ︡ ḯ

ṇ ḯ ṇ ḯ ךּ Ḱ

Á  Python ︣ Ḱ
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Á

Á

Á ṇ

Á

Á

Á



︢

10

נּ





︣
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︣

Á ể Ḳ

Á ḱ ︡ ︡ḯ

Ḱ

Á שּ ḯ

︣ Ḱ

Á פּ קּ ךּ

︣  ( )

13
Galileo Galilei



︣

Á ể Ḳ

Á Ễ Ḳ

Á פּ אל

︡

︣ כֿ ︣ Ḱ

Á וֹ ךּ טּצּ Ḱ

14

Isaac Newton

Ὂ Ὃ
ὓά

ὶ



︣

Á ể Ḳ

Á Ễ Ḳ

Á ễ Ḳ

Á פּ אל

ṇ ךּ ḱ ︣ Ḱ

Á צּ ךּ ḯ

ךּ︡ ṇ

כֿלּ צּ קּ Ḱ

15

ṡ ṇ Ṣ
︣ צּ

https://www.jma.go.jp/jma/kishou/know/whitep/1-3-5.html



ễ Ḳ

16

Á ṇ

Á ḱ ḱ ḯ

כֿ ︢ אל

ṇ ṇ ḯ ︣ כֿ Ḱ( )

Áṡ ︢ אל Ṣ Ḵ

Áṡ ṇ ḯ ︣ Ṣ כֿ צּ Ḵ



ṇ צּ Ḵ

17

ḱ צּ קּ

Á Ḳ  ( Ḳ )

Á ḱ Ḳ וֹףּ

Á ḱ Ḳ ḯ ḯ ḱ

Á ḱ Ḳ

Á ṇ Ḳ ṇ וֹףּ

Áṏ

שּךּ פּ קּךּ ︡  לּ



ṇ

18

úṡ Ṣ Ẇṡ Ṣ



Á Ḳ ḱ ḱ ︡ḯ

ṇ ḱ ḱ ︣ Ḱ

ṇ

19
https://www.jma.go.jp/jma/kishou/know/whitep/1-3-5.html



Á Ḳ ḱ ḱ ︡ḯ

ṇ ḱ ḱ ︣ Ḱ

ṇ

20
https://www.jma.go.jp/jma/kishou/know/whitep/1-3-5.html



Á ṡ Ṣ ṇ  (2013)

Á 1km ḯ קּ

ṇ

21

https://www.riken.jp/pr/news/2013/20130920_1/ https://aics.riken.jp/jp/k/about.html



ÁGoogle DeepMind  AI ṇ

ṇ

22

צּ ṇ
צּ

[Price+ Nature 24]Ị ểệ



ÁCFD (computational fluid dynamics)

Á ךּ ṇ

Á ḯ ḯ ḯ ḯ

ṇ

23
https://www.wikiwand.com/en/articles/Computational_fluid_dynamics

ṇ SpaceX ṇ



Á ︡ צּ לּ פּלּ

ṇ ︣ כֿ צּ קּ Ḱ

Á ḱ ḯ ḱ ḯ

ṇ

24

https://webinars.sw.siemens.com/en-US/cae-vehicle-structural-analysis-process/ https://www.simscale.com/blog/solid-mechanics-simulation-and-analysis-with-simscale/



ṇ  ( )

Á ︢ ḯ ḱ ︣ Ḱ

Á ︢ ︡ ḯ ễD אל ךּ Ḱ

ṇ

25

https://www.autodesk.com/products/fusion-360/blog/topology-optimization-and-autodesk-fusion/ https://www.apworks.de/blog-lightrider



Á  ( )ḱ  ( ךּ ( קּ

Á  AI ︡

ṇ

26

https://jp.mathworks.com/discovery/robot-simulation.html



Á ṇ ḱ ḱ ḱ ṇ ︡ḯ

︣ Ḱלּ

ṇ

30https://tier4.github.io/AWSIM/



CGḱ ṇ

Á ךּ︡ ︡ḯ ︣ Ḱ

Á ḯ ḯרּ קּ

ṇ

32
[Hsu+ SIGGRAPH 23][ Fedkiw+ SIGRAPH 01]



ṇ

Á ṇ ḱ ︡ḯ

ḱ ￼ḯ שּ אל ךּ Ḱ

כֿ לּ

Á ︡ḯ ︡ ︣

Á ︣

Á ︣ ḱ ṇ

Á ṇ ṇ ḱ

ṇ

35



אלףּ ךּ

36

לּ



︡ כֿךּ

אלףּ ךּ

37

ךּ
︡ ךּ

ṆṆ ךּ



︡ כֿךּ

אלףּ ךּ

38

ṇ ︣פּ צּ לּ

ךּ
︡ ךּ

ṆṆ ךּ

ṇ צּ קּ צּךּ וֹ ךּ



פּ º º

אלףּ ךּ

39

ṇ ︣פּ צּ לּ

Á ḱ ךּ︣ כֿ
Á ṇ  ( )
Á ṇ 1000 טּ



Á ḱ ךּ︣ כֿ

אלףּ ךּ

40

Python C++



פּ º º

אלףּ ךּ

41

ṇ ︣פּ צּ לּ

Á ḱ ךּ︣ כֿ
Á ṇ  ( )
Á ṇ 1000 טּ



Á ︡ ︣

אלףּ ךּ

42

︣ ︣



Á ︡ ︣

אלףּ ךּ

43

︣

ḲC/C++

︣ ḯ
צּ ḯקּ צּ

צּ ḯ
צּ ךּ︡

︣

ḲPython, MATLAB

︡
קּ ḯ ︡ ךּ︣

צּ ḯ￼פּ
צּ ךּ



44



45

Á  Python  ( ) 

Á ṡ Ṣ

Á

Á ṇ ṇ  (OSS) ּט ḯ

Á ṇ ḱAI נּ  ṇ

Á צּ ḯשּ ︡ ךּ Ḱ

Á צּ ḯשּקּ פּ AI ךּ צּ ךּ Ḱ



ךּ

Á ḱ וֹףּ  MATLAB  

ÁMathWorks ḱ

ÁPython ︢ ḯ ḱ Ḱךּ

Á פֿ ṇ צּ ḯ צּ Ḱ

Á ḱ ḯצּךּ ṕ / Ṗ

ÁPython ṇ  ( קּ ( Ḱךּ

Á ︡ ךּ צּ ︢ ︣  ( )

46



Python  (1/2)

Á פֿ Ḱ

Á שּ ṡpip install ṆṆṢ וֹ קּ Ḱ

Á צּ שּ ḯ

º º Python ḯ וֹ אל ךּ Ḱ

47



Python  (2/2)

Á ṇ ṇ ︡ צּ אל ךּ Ḱ

Á אל ךּ ךּ פּ ḯ

אל ךּ ךּ ḯ Ṅּט

48



49

︣  PC Ṭ ︣  PC

ṇ
︡

︣  PC ἔ ︣  PC

ṇ ṇ
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︣  PC Ṭ ︣  PC

ṇ
︡

︣  PC ἔ ︣  PC

ṇ ṇ

כֿ ךּ ︣ḵ



ÁGoogle Colaboratory (Colab)

ÁWeb  Google ṇ

Á ︣ צּ ḯשּ  (GPU/TPU) ּק

Á Ḳ 12 ḯ צּ ךּ 90

51

Google ṇ

Web 
( אל )

 ( צּ (

OS אל ︠



Google Colab ּל

Áhttps://colab.research.google.com/?hl=ja

52

https://colab.research.google.com/?hl=ja
https://colab.research.google.com/?hl=ja


Google Colab ּל

Á ṇ ḱ

53

Ḳ



ṇ ךּ לּ

Á ṇ ḯ ṇ ṇ ︣

ÁPython ￼ḯ ṇ שּפּ קּ Ḱ

54

כֿכֿ

ṇ  (GUI) ṇ  (CUI)



ṇ ︡ לּ

Á ṇ ךּ ḱ Ḳ

55

ףּ ︢ ךּ  ( פּ קּ )

ṇכֿכֿ



ṇ ︡ לּ

Á ṇ ךּ ḱ Ḳ

56

 ( ṡ!Ṣ ṇ )

ףּ ︢ ךּ  ( פּ קּ )



ṇ ︡ לּ

Áּך ךּ ṇ ︡ לּ

Ánumpy צּ   קּ ︣ḵ

Áscipy צּ   קּ ︣ḵ

Ásympy    ( צּ ( קּ ︣ḵ

Ámatplotlib קּ  ךּ צּ ︣ḵ

Átorch   AI ︣ḵ

ẑ ṇ אל ︣ḵ

 ( )

57



ṇ ︡ לּ

Á ḯ ṇ

58

כֿ ḵ

טּצּ ṇ



ṇ

Á ︣ כֿ קּ

59

ףּ ︢ ךּ



ךּ

Á ︡ ḯ אל Ḱ

( Ḳ ḯ ︣ קּ )

Á ︡ ךּ ḯ ṇּפ

ṡ  ︣ Ṣẓṡ ︣ Ṣ

60



︡

Áṡṧ Ṣ ︣ ḯ

Python ךּ  צּ קּ ︣Ḱ

61



Ḳ  AI ︣

62



ṇ

63

Ḳ  AI ︣

֪֘ԛ֪֘ԛṏ

Ԃԓԃ֩!



AIּצ

Á  AI ּצº º︡ שּ ḵ

Ḳ  AI ︣

64

AI ṇ

ḱ ṇ

ṆṆ ךּ



AIּצ

Á  AI ּצº º︡ שּ ḵ

ḯvibe coding ( ṇ ) ךּ  Ḱ

Ḳ  AI ︣

65

AI ṇ

ḱ ︡

ṆṆ ךּ

ḱ ṇ



AIּצ

כֿ  ṇ ךּ

 ṇ ḯ ḯ

  (LaTeX ) ּק

 ︢ ḯ  ( וֹףּ (

 ṇ  ( ךּ︡ ) ḯ לּ

AI פּ￼טּ ḯ ︡ ḵלּ

Ḳ  AI ︣

66



Colab  AI ּל

ÁGoogle  AI ּט  Gemini ּצ

Ḳ  AI ︣

ст

︡
ṡ Ễ ךּ שּ Ṣךּאל



Colab  AI ּל

ÁGoogle  AI ּט  Gemini ּצ

Ḳ  AI ︣

68

ṡ ṇ ︣ Ṣ ︣
פּ ︡ שּ ︣
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ṇ

70

ṇ ṇ1



ṇ

71

ṇ ṇ1

ṇ

36



ṇ

тн

ṇ ṇ1

ṇ

36

0

1

20



ṇ

73

ṇ ṇ1

ṇ

36

0

1 אל

20 26



ṇ

74

ṇ ṇ1

︣ ṡ Ṣ לּךּ ךּ ︣ḵ

ṇ 3 Ḵ

36

0

1 אל אל

2620 22



Á ︡

Á ṡ Ṣ ṡ Ṣ

Á  ( ú ú ú לּ ( Ệ  OK

75

Ể
( ṇ)

ể
( )

2
( )

3

ḱḱḱ



Python ּך

ÁNumPy (Numerical Python)

Á ךּ Ṅ ︣  Python 

Á  (C ḱFORTRAN) 

Ándarray (N-dimensional array) ּלּך ṇ

Á שּ  ndarray  ( )

76



︡ לּ

Ánp.array ṇ ︣

ndarray ּצ ︣Ḱ

77

ὥ
ρ
ς
σ



︡ לּ

Á לּ

78

ὥ
ρ
ς
σ



︡ לּ

Áּך ךּ

79

ẑ ּך צּ פּ ךּ ḯ
 ṇ ṇ︣ צּ
אל  ︣



︡ לּ

Áּך ךּ

80



︡ לּ

Áּך ךּ

81



Python ּך

ÁPython  ( list) קּ  Ḵ

Á ḯ פּ︡ קּ Ḱ

Á טּ ḯ צּ אל ךּ Ḱךּ

︡ צּ ︣ טּצּ Ḱ

82

Ḵךּ כֿ קּ ︡ לּ



ךּ ︡ לּ

Á פֿ ︡ Ḱלּ

Álist ︣

Ándarray ṡ+Ṣ ︣

ÁPython ṇ ṡ Ṣ ךּ

Áṡ%%timeitṢ ךּ ︣ ḯ

︡ קּ קּ Ḱ

Á Ḳ / ṇ קּ Ḱךּ

83



ךּ ︡ לּ

84



Á צּ קּ

85



Á ḱ לּ Ḵ

86

ể
Ể

אל



ṇ  (broadcast)

Á צּאלקּ ḯ ḱ נּ

Á ︡ḯ ṇ טּ

87

ḵךּ︡כֿ



ṇ  (broadcast)

Á ︣ קּ ḯ

טּ ︢פּ צּלּ צּךּ ךּ

ÁNone  np.newaxis 

88



89



Á Ḳ לּ ︣ כֿ

Á  (computer algebra system, CAS)

ÁMathematica ḲWolfram ּפ  ( / )

ÁSymPy ḲPython כֿ)   ךּ ︣)

Á ḯ ḯ ḯ Ṅ

90

ὼ ςὼ ςὼ ρ ὼ ρ ὼ ρ

נּ



ṇ ︡ לּ

ÁSymPy

Á לּ  Python 

https://docs.sympy.org/latest/index.html

Á Ṅ ṇ

Á ḯ ḯ ḯ ḯ

ḯ ḯ ṏ

Á ṇ ṡpip install sympyṢ

фм

https://docs.sympy.org/latest/index.html


ṇ ︡ לּ

Á ểḲ

92

ὼ ςὼ ςὼ ρ ὼ ρ ὼ ρ

קּ



ṇ ︡ לּ

Á ỄḲ ṇ  (0 ṇ )

93

ÓÉÎὼ ὼ
ὼ

σȦ

ὼ

υȦ
Ễ ρ

ὼ

ςὲ ρȦ
Ễ

x0 ṇ



ṇ ︡ לּ

Á ỄḲ ṇ  (0 ṇ )

94

ÓÉÎὼ ὼ
ὼ

σȦ

ὼ

υȦ
Ễ ρ

ὼ

ςὲ ρȦ
Ễ

נּ
שּ ךּאל



ṇ ︡ לּ

Á ỄḲ

95

ὥὼ ὦὼ ὧ π

ὼ
ὦ τὥὧὦ

ςὥ



Á  NumPy 

Á שּ ṇ

Á נּ ṇ

Á  SymPy 

96



102

︣



Á Ḳ ḯ ḯ ḯ ḯṏ

Á Ḳ ḯ ḯ ḯ ḯ ḯ ḯ ḯṏ

Á שּ ḯ ḱ וֹ Ḱ

Á ṡ Ṣ לּ ︣ Ḵפּ

103



Ḳ

104

Á  ὸ ּק  ὼὸḯ  ὸ ɝὸ ּק  ὼὸ Ўὸ ︣ Ḱ

ὼὸ ὼὸ Ўὸ

כֿ  Ўὸ ּוֹף

ὼὸ Ўὸ ὼὸ

Ўὸ
ὸ ὸ Ўὸ

( (קּ



Ḳ

105

Á  ὸ ּק  ὼὸḯ  ὸ ɝὸ ּק  ὼὸ Ўὸ ︣ Ḱ

ὼὸ ὼὸ Ўὸ

ЎὸO πƁ ƁὸƁקּ וֹףּ  ( )

ÌÉÍ
Ўᴼ

ὼὸ Ўὸ ὼὸ

Ўὸ

Ὠὼ

Ὠὸ
ὺὸ

ὸ

( (קּ

ṡ Ṣּצ טּ ︣



Ḳ

млс

ὼ ὸ
Ὠὼ

Ὠὸ
ςὸ

Ὠὼ

Ὠὸ
ςḲ



ṡ Ṣ ︣

Á ︡ ךּ ḱ º º ךּ Ḱ

Á ︡ ךּ כֿ ḯ  ( טּצּ ( Ḱ

107

ά
Ὠ●

Ὠὸ
╕

ṇ

 ╕

 ά

Ὠ●

Ὠὸ

ḵ



108

￼ ךּ



Á ︣  ὼ ּצ ὸ ּקḯὼ ḯὸ Ḱ

Á ḯ  ὼὸ ︣

Á ỳצּ ḯỳקּ Ḱ

млф

Ὠὼ

Ὠὸ

Ὠὼ

Ὠὸ
ὼ ṏ

ể Ễ

כֿ ךּ  ẓ 

Ὠὼ

Ὠὸ

ỳ



ṡ Ṣשּ Ḵ

Á ḯ פּ︡ ︣

Á ṡ Ṣשּ ḯ ︣  ὼὸ ֿכ

110

Ὠὼ

Ὠὸ
σὸ

ὼ ὸ ὅ

 ὅ

 ὸ

ể  ὨὼȾὨὸ

 ὸ

 ὼ



Áể ḯ צּ ︣ Ḱ

Á ḯ ︡ Ḱ

111

Ὠὼ

Ὠὸ
σὸ

ὼ ὸ π

ὼ ὸ ρ

ὼ ὸ ρ

ὼ ὸ ς

ὼ ὸ ς

ὼ ὸ ὅ

 ὸ

ể  ὨὼȾὨὸ

 ὸ

 ὼ



 ( 1 / 2 )

Á ︣ ḯ ḱ צּ

Á ︣ Ḱ

( ḯ )

112

Ὠὼ

Ὠὸ
φὸ

Ὠὼ

Ὠὸ
σὸ ὅ ὼ ὸ ὅὸ ὅ

Ὠὼ

Ὠὸ
π ς

ὼπ σ

ὅ ς ὼ ὸ ςὸ σ

Ḳ

Ễ ể



 (2/2)

Á Ḱ

Áỳ ḯỳ טּצּ ḯỳ צּ Ḱ

113

ỳ
ỳ

ỳ



ḱ

Á ể ṡ Ṣ Ḱ

Á ṡ Ṣ Ḱ

Á נּ ḯ ḯ קּ ḯ

114

ὃὸὼ ὄὸ
Ὠὼ

Ὠὸ
ὅὸ

Ὠὼ

Ὠὸ
Ễ Ὢὸ

 ( (ḵךּ
טּ



ḱ
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Ὠὼ

Ὠὸ
ς
Ὠὼ

Ὠὸ
π(1)

Ὠὼ

Ὠὸ
ὸ
Ὠὼ

Ὠὸ
π

Ὠὼ

Ὠὸ
ς
Ὠὼ

Ὠὸ
π

(2)

(3)

(ể ḱỄ ể )

(ὸ )

(Ễ Ễ )

 or Ḵ



ḱ

Á צּ ︢ ṡ Ṣḯ ṡ Ṣ Ḱ

( ḱ טּ )

Á ḯ ךּ קּ Ḱ

116

ὃὸὼ ὄὸ
Ὠὼ

Ὠὸ
ὅὸ

Ὠὼ

Ὠὸ
Ễ Ὢὸ

Ὢὸ πḲ

Ὢὸ πḲ

ể  ( )



ḱ
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Ὠὼ

Ὠὸ
ς
Ὠὼ

Ὠὸ
π(1)

Ὠὼ

Ὠὸ
ς
Ὠὼ

Ὠὸ
σὸ

Ὠὼ

Ὠὸ
ς
Ὠὼ

Ὠὸ
π

(2)

(3)

( ể ḯỂ )

( ể ḯ Ể )

( ể ể ḯ Ễ Ễ )

 or Ḵ



Á אל Ḳ

 (ordinary differential equation, ODE)

Á אל Ḳ

 (partial differential equation, PDE)

119

ὨὪὼ

Ὠὼ

ὨὪὼ

Ὠὼ
Ὢὼ πḲ

‬Ὢὼȟώ

‬ὼ

‬Ὢὼȟώ

‬ώ
πḲ

 Ὢὼ

 Ὢὼȟώ



Á צּ ḯ Ḱשּ

Áỳ ︣ ỳ Ḱ

120

Ḳ
 ὼ  ώ
 ὸ

Ὠὼ

Ὠὸ
ὥὼ ὦὼώ

Ὠώ

Ὠὸ
ὧὼώὨώ

ẑ ḱ
 ḱ ︡
 (Ễ  ể    )



Á ḯ

Á  ( ḯ )

Á  ( ḯ )

Á ḱ

Á ḱ

Á Ḳ  (ODE)ḯ  (PDE)

Á

ẑ ּך ךּ טּ ḯצּ︣ ךּ ḵ

121



мнн

︣



 (governing equations)

123

Á ︣ כֿ ḯ Ḱ

Á ︣  ( ) ḱ  ( וֹ (

פּ אל צּ Ḱ

Á נּ ḯ

Á נּ ḯ  ( כֿ צּ (ךּ

ḱ



︡

Á ṡ Ṣ ṡ Ṣ Ḱ

Á ḯ

Á ḯ  ( ṇ )

124

 [  ¢12] 
שּ

ά
Ὠὼ

Ὠὸ
Ὧ ὼ

ḱ

ὊÓÉÎ‫ὸ

( ḯ )( ḯ )

( )( ḯ )

Ḳ
וֹ

ḱ



 ( 1 / 4 )

Á ṇ  (Newton  s equation of motion)

Á ︣ ךּ ︣

Á פּ פּ ḯ  Ὂ Ḱ

125
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Á ² ṇ  (Navier ²Stokes equations)
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SymPy ể שּ

ךּ

Á Ḳ sympy.Symbol(ά έ)

Á Ḳ sympy.Function(ά έ)( )

Á Ḳ sympy.Eq( , )

Á Ḳ sympy.dsolve( קּ , ךּ )

Á Ḳ .diff( , ỳ )

Á Ḳ .subs( , )

Á Ḳ .rhs

Á Ḳ sympy.plot( , ( , , ))
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Á  mg/c = 98 m/s 
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