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ASCII 1 26

έ{ŎǊŀǘŎƘоψŜƴŎǊȅǇǘΦǎōоέ



3

έ{ŎǊŀǘŎƘоψŜƴŎǊȅǇǘΦǎōоέ



4

έ{ŎǊŀǘŎƘоψŜƴŎǊȅǇǘΦǎōоέ



5

έL.a /hat¦¢9w -1 έI![ 
.b[h¢{5vέ έ I![ .b[h¢{5v

+1 έL.a /hat¦¢9wέ
έ{ŎǊŀǘŎƘоψŜƴŎǊȅǇǘΦǎōоέ

Scratch
26
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ASCII 1 32

έ{ŎǊŀǘŎƘоψǊǎŀŜƴŎΦǎōоέ
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έ{ŎǊŀǘŎƘоψǊǎŀŜƴŎΦǎōоέ



8έ{ŎǊŀǘŎƘоψǊǎŀŜƴŎΦǎōоέ



9

έL.a /hat¦¢9w 3 έ/I{ 
ҌL{5¦b½·έ έ/I{ ҌL{5¦b½·

7 έL.a /hat¦¢9wέ
έ{ŎǊŀǘŎƘоψŜƴŎǊȅǇǘΦǎōоέ

Scratch
32
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N N N N N N
N N N=3 15

N N

έ{ŎǊŀǘŎƘоψƳŀƎƛŎǊΦǎōоέ



 

11

έ{ŎǊŀǘŎƘоψƳŀƎƛŎǊΦǎōоέ



 

12

Scratch
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N N N N N

έ{ŎǊŀǘŎƘоψƳŀƎƛŎƘΦǎōоέ
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έ{ŎǊŀǘŎƘоψƳŀƎƛŎƘΦǎōоέ
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Scratch

έ{ŎǊŀǘŎƘоψƳŀƎƛŎƘΦǎōоέ
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II 000 000 000
9 012 345 678 012 
345 678

II: 000 345 679 Ҧ II: 001 000 000

II MTX TBL

8
0 MTX 1 1 9

II: 001 000 000 Ҧ MTX: 978 654 321
       II: 001 035 451 Ҧ MTX: 834 159 672 

έ{ŎǊŀǘŎƘоψƳŀƎƛŎоΦǎōоέ
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2

έ{ŎǊŀǘŎƘоψƳŀƎƛŎоΦǎōоέ



18

έ{ŎǊŀǘŎƘоψƳŀƎƛŎоΦǎōоέ



19

έ{ŎǊŀǘŎƘоψƳŀƎƛŎоΦǎōоέ



20

έ{ŎǊŀǘŎƘоψƳŀƎƛŎоΦǎōоέ



(1)

21

Scratch



(2)
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Scratch
A Piano



(3)

23

A Piano
Scratch
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έ! tƛŀƴƻέ 50% 53% 220Hz
232Hz

  
32             έ{ŎǊŀǘŎƘоψōŜŜǘΦǎōоέ
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έ έέ! tƛŀƴƻέ
C=0,2,4,5,7,9,11,12

[%] 100 2(C-6)/12 100 (10 0.301)C/12 P= 10010 0.301 (C-6)/12 -100 
                                   έ{ŎǊŀǘŎƘоψŀǳŘƛƻΦǎōоέ
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έ{ŎǊŀǘŎƘоψŀǳŘƛƻΦǎōоέ

C

-6
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Scratch
(exponential) (10)

X 0.301X 10

10A



(MIDI ) (1)

28



(MIDI ) (2)

29



(MIDI ) (3)

30



(MIDI ) (1) 

31

έ{ŎǊŀǘŎƘоψaL5LΦǎōоέ

MIDI C3, D3, E3, 
F3, G3, A3, C4

MIDI



(MIDI ) (2) 

32

C

έ{ŎǊŀǘŎƘоψaL5LƘΦǎōоέ

C

C2

E2

G2

C



(MIDI ) (2) (2)

33

έ{ŎǊŀǘŎƘоψaL5LƘΦǎōоέ

G2

B2

D2

F2

A2

C2

F G



(MIDI ) (3) MIDI

34

MIDI

C D E
F G A B

 

♪      ꜠       Ⱶ ⱨ□     ♁      ꜝ      ◦  ♪

 C- 2 --  C3  C#3  D3  D#3 E3  F3  F#3 G3  G#3 A3  A#3 B3  C4  -- G8

Db3      Eb3         Gb3     Ab3     Bb3   

ⱡ0   ♩כ -- 60   62  63  64  65  66  67  68  69  70  71  72      -- 127  

♫fiⱣכ



(MIDI ) (3) MIDI (2)

έ{ŎǊŀǘŎƘоψaL5LǎŜǉΦǎōоέ

1:NN

 
ά{ŎǊŀǘŎƘψŀŘǾŀƴŎŜƘψǾоΦǇŘŦέ
12

35



(MIDI ) (3) MIDI (3) MIDI

36
έ{ŎǊŀǘŎƘоψaL5LǎŜǉΦǎōоέ

C F G

 



(MIDI ) (3) MIDI (4)

37

έ{ŎǊŀǘŎƘоψaL5LǎŜǉΦǎōоέ
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(MIDI ) (4) (1)

MIDI Scratch

AI  
K.516f  "musical dice game"

Dice 1   2   3   4   5   6   7   8   9  10  11  12  13  14 15  16

2      96  22 141  41 105 122  11  30  70 121  26   9 112  49 109  14

3      32   6 128  63 146  46 134  81 117  39 126  56 174  18 116  83
4      69  95 158  13 153  55 110  24  66 139  15 132  73  58 145  79
5      40  17 113  85 161   2 159 100  90 176   7  34  67 160 52 170
6     148  74 163  45  80  97  36 107  25 143  64 125  76 136   1  93
7     104 157  27 167 154  68 118  91 138  71 150  29 101 162 23 151
8     152  60 171  53  99 133  21 127  16 155  57 175  43 168 89 172
9     119  84 114  50 140  86 169  94 120  88  48 166  51 115 72 111

10      98 142  42 156  75 129  62 123  65  77  19  82 137  38 149   8
11       3  87 165  61 135  47 147  33 102   4  31 164 144  59 173  78
12      54 130  10 103  28  37 106   5  35  20 108  92  12 124 44 131

https://imslp.org/wiki/Musikalisches_W%C3%BCrfelspiel,_K.516f_(Mozart,_Wolfgang_Amadeus)
https://imslp.org/wiki/Musikalisches_W%C3%BCrfelspiel,_K.516f_(Mozart,_Wolfgang_Amadeus)
https://imslp.org/wiki/Musikalisches_W%C3%BCrfelspiel,_K.516f_(Mozart,_Wolfgang_Amadeus)
https://imslp.org/wiki/Musikalisches_W%C3%BCrfelspiel,_K.516f_(Mozart,_Wolfgang_Amadeus)
https://imslp.org/wiki/Musikalisches_W%C3%BCrfelspiel,_K.516f_(Mozart,_Wolfgang_Amadeus)
https://dice.humdrum.org/
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έ{ŎǊŀǘŎƘоψaL5LǎŜǉψƳƻȊŀǊǘΦǎōоέ

(MIDI ) (4) (2)

BGM

1 2 3 4
(2)           96              22            141              41
(3)           32                6            128              63
(4)           69              95            158              13
(5)           40              17            113              85

https://dice.humdrum.org/
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έ{ŎǊŀǘŎƘоψaL5LǎŜǉψƳƻȊŀǊǘΦǎōоέ

(MIDI ) (4) (3)
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(MIDI ) (4) (4)

MIDI
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(MIDI ) (4) (5)

έ{ŎǊŀǘŎƘоψaL5LǎŜǉψƳƻȊŀǊǘΦǎōоέ
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(MIDI ) (4) (6)

έ{ŎǊŀǘŎƘоψaL5LǎŜǉψƳƻȊŀǊǘΦǎōоέ



(MIDI ) (5) 

MIDI

C

44έ{ŎǊŀǘŎƘоψaL5LǎŜǉнΦǎōоέ



(MIDI ) (6) 

45έ{ŎǊŀǘŎƘоψaL5LǎŜǉψŦǊƻƎΦǎōоέ

https://www.bing.com/images/search?view=detailV2&ccid=xu08MTza&id=E15DBC9B985752C2F7AF2BA9160F64558F4E0905&thid=OIP.xu08MTzaXMZ855pjX71jlwHaFO&mediaurl=https%3A%2F%2Flh5.googleusercontent.com%2Fproxy%2FX-L5aPA3AxbxG3ea31jHaHlfwU9WiNVBZgCea866_LhVP9djr50s0RLsAb-Qinm1NqOzvh2uauiJWtYJ5jb7JK58yY6Bo96NrZB1f2uJAaUMFmyvUFU7Y_51OmK7-kLNhQ%3Ds0-d&exph=1240&expw=1755&q=%E3%81%8B%E3%81%88%E3%82%8B%E3%81%AE%E3%81%86%E3%81%9F+%E6%A5%BD%E8%AD%9C&form=IRPRST&ck=32FE03F5217725832B97A8961B07DC67&selectedindex=4&itb=0&cw=1375&ch=664&ajaxhist=0&ajaxserp=0&pivotparams=insightsToken%3Dccid_UpcRRtxv*cp_0DD2A804B6A6CB3F8D9DB0F46142C7CE*mid_24499015261E07B5B7BBFDCC97CB78514767416D*simid_608000381852407752*thid_OIP.UpcRRtxvWMR289Gsr0uhIQHaFI&vt=0&sim=11&iss=VSI&mid=FEFA9B3AAACA95A3243CFEFA9B3AAACA95A3243C


(MIDI ) (6) (2)

46έ{ŎǊŀǘŎƘоψaL5LǎŜǉψŦǊƻƎΦǎōоέ



(MIDI ) (6) (3)

47έ{ŎǊŀǘŎƘоψaL5LǎŜǉψŦǊƻƎоΦǎōоέ



(MIDI ) (6) (4)

MIDI

48

έ{ŎǊŀǘŎƘоψaL5LǎŜǉψŦǊƻƎнΦǎōоέ



(MIDI ) (6) (5)

49έ{ŎǊŀǘŎƘоψaL5LǎŜǉψŦǊƻƎнΦǎōоέ



(MIDI ) (4) 

50

έ{ŎǊŀǘŎƘоψǊƘȅǘƘƳΦǎōоέ

(BPM :120) ( :4)



(MIDI ) (4) (2):
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έ{ŎǊŀǘŎƘоψǊƘȅǘƘƳΦǎōоέ



( ) (1)

52



53

( ) (2)



( ) (1)
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A 0 360 X= cos (A) Y= sin (A)
X,Y έ{ŎǊŀǘŎƘоψŎƛǊŎƭŜΦǎōоέ



(2)

55

sin

sin
360 -1 +1



(3)

56έ{ŎǊŀǘŎƘоψŎƛǊŎƭŜΦǎōоέ



( ) (1)

57

X1 -( )�dX1�d+( )
Y2= sin (X1) X1,Y1

έ{ŎǊŀǘŎƘоψǎƛƴŜΦǎōоέ


