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Application of Mathematical Programming to Melody Generation
Considering the Degree of Order and Chaos
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1 2 3 4 5 6 7 8 9 10 11 12 X1 b
2 3 45 6 7 8 9101112 1 X2 b
3 45 6 7 8 9101112 1 2 X3 b
4 5 6 7 8 9101112 1 2 3 X4 b
5 6 7 8 9101112 1 2 3 4 Xs b

st 6 7 8 9101112 1 2 3 4 5 Yo | | P
7 8 9101112 1 2 3 4 5 6 X7 [T b
8 9101112 1 2 3 4 5 6 7 Xg b
9 101112 1 2 3 4 5 6 7 8 X9 b
101112 1 2 3 4 5 6 7 8 9 X10 b
1112 1 2 3 4 5 6 7 8 9 10/ \*11 b
121 2 3 4 5 6 7 8 9 10 11/ M1z b
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#1 12<b <77 OBFAH ORI
Table 1 Optimal solutions for 12 < b < 77.

b X1 X2 X3 X4 X5 X6 X7 X8 X9 Xi10 X11 X1z
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Figure 1 A tone sequence made of 4 tone sequences

in different pitch variance.
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Table 2 Incumbent solutions for iterations 1 to 18.

E 2| 3| 4 (5|6 | 7|8 |9 10|11 |12|13 |14 15| 16 |17 | 18

a8 0 1 6 | 11 (101|163 | 165 | 190 | 202 | 217 | 220 | 223 | 227 | 237 | 251 | 255 | 257 | 259

xq1| 60 | 61 | 63 | 64 | 76 | 81 | 81 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83

x4, | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 59 | 59 | 59 | 59 | 59 | 59 | 59 | 59 | 59 | 59 | 59

x43| 60 | 62 | 64 | 66 | 77 | 81 | 81 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83

X14 | 60 | 61 | 62 | 63 | 68 | 70 | 70 | 71 | 72 | 73 | 74 | 74 | 74 | 74 | T4 | 74 | T4 | T4

X35 | 60 | 60 | 60 | 60 | 58 | 58 | 58 | 57 | 57 | 56 | 56 | 56 | 55 | 54 | 54 | 54 | 54 | 54

X16 | 60 | 62 | 65 | 66 | 78 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83

x17 | 60 | 61 | 62 | 63 | 70 | 73 | 73 | 74 | 74 | 74 | 74 | 74 | 74 | 74 | T4 | T4 | 74 | 74

x15| 60 | 60 | 62 | 62 ( 66 | 68 | 68 | 69 [ 70 [ 70 | 71 | 71 | 72 | 75 | 77| 78 | 79 | 80

X721 | 60 | 60 | 61 | 61 | 63 | 63 | 63 | 64 | 64 | 65 | 65 | 65 | 66 | 68 | 72 | 73 | 74 | 74

X3z | 60 | 59 | 58 | 57 | 52 | 49 | 49 | 48 | 47 | 46 | 46 | 45 | 45 | 45 | 45 | 45 | 45 | 45

Xp3 | 60 | 61 | 62 | 63 | 68 | 70 | 70 | 71 | 72 | 73 | 74 | 74 | T4 | 74 | T4 | 74 | T4 | T4

X34 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60

Xp5| 60 | 59 | 58 | 57 | 51 | 49 | 49 | 47 | 46 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45

X26 | 60 | 61 | 62 | 63 | 70 | 73 | 73 | 74 | 74 | 74 | 74 | 74 | 74 | 74 | T4 | T4 | 74 | 74

Xx37 | 60 | 60 | 60 | 61 | 62 | 63 | 63 | 63 | 64 | 64 | 64 | 65 | 66 | 68 | 71 | 72 | 72 | 72

Xpg | 60 | 59 | 58 | 58 | 54 | 53 | 53 | 52 | 52 | 51 | 51 | 51 | 50 | 48 | 45 | 45 | 45 | 45

x31 | 60 | 59 | 58 | 57 | 52 | 49 | 49 | 48 | 47 | 46 | 46 | 45 | 45 | 45 | 45 | 45 | 45 | 45

X3, | 60 | 58 | 56 | 54 | 43 | 38 | 38 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

x33| 60 | 60 | 60 | 60 | 60 | 60 | 60 | 59 | 59 | 59 | 59 | 59 | 59 | 59 | 59 | 59 | 59 | 59

X34 | 60 | 59 | 58 | 57 | 51 | 49 | 49 | 47 | 46 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45

X35 | 60 | 58 | 56 | 54 | 43 | 39 | 38 | 37 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

X3¢ | 60 | 60 | 60 | 60 | 58 | 58 | 58 | 57 | 57 | 56 | 56 | 56 | 55 | 54 | 54 | 54 | 54 | 54

x37 | 60 | 59 | 58 | 58 | 54 | 53 | 53 | 52 | 52 | 51 | 561 | 51 | 50 | 48 | 45 | 45 | 45 | 45

x3g | 60 | 58 | 56 | 55 | 45 | 41 | 41 | 40 | 38 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

3 19 [EH»D 35 ROKEREIZE T 58 ERM

Table 3 Incumbent solutions for iterations 19 to 35.

E®T 19 [20 [ 21 [ 2223 [ 24| 2526 |27 28|29 [ 303132333435

S | 265 | 265 | 265 | 265 | 267 | 269 | 269 | 270 | 275 | 275 | 275 | 275 | 275 | 275 | 275 | 275 | 275
xy,| 83 | 83|83 |83 |83 |83 |8 (83|83 |8 |8 |8 |88 |8 83|83
x12 | 58 | 58 | 58 | 58 | 57 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54
xy3| 83 |83 |83 |83 |8 |8 |8 |83 |8 |8 |8 |8 |8 |8 |8 |8 |83
X14 | 74| TA | T4 | T4 | T4 | T4 | TA | T4 | 74| T4 | T4 | TA| T4 | T4 | T4 | T4 | T4
x15 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54
x16| 83 |83 | 83|83 | 83|83 |8 |83 |8 |83 |8 |8 |8 |8 |8 |8 |8
X7 | T4 | T4 | T4 | T4 | 74 | T4 | T4 | T4 | 74 | TA | T4 | T4 | T4 | T4 | T4 | T4 | T4
x1g | 83 |83 | 83|83 |8 | 8|83 |83 |8 |8 |8 |8 |8 |8 |8 |8 |83
Xp1 | 74| T4 | T4 | T4 | T4 | 74| T4 | T4 | 74 | T4 | T4 | T4 | T4 | 74| T4 | T4 | 74
Xz2 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45
X3 | T4 | T4 | T4 | T4 | 74 | T4 | T4 | T4 | 74 | TA | T4 | T4 | T4 | T4 | T4 | T4 | T4
X24 | 61 | 61 | 61 | 61 | 61 | 63 | 64 | 66 | 72 | 72 | 72 | 72 | 72 | 72 | 72 | 72 | 72
xp5 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45
Xze | T4 | T4 | 74 | T4 | 74 | 74| T4 | T4 | 74 | TA | T4 | T4 | T4 | T4 | T4 | T4 | T4
X7 | 72 |72 | 72 |72 | 72 | 72|72 |72 |72 |72 (72| 72|72 |72|72]|72|72
Xpg | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45
X3 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45
x3, | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36
x33 | 58 | 58 | 58 | 58 | 57 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54
X34 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45
x35| 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36
x36 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54
x37 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45

x3g | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

<, RIEREBZ VI EHOGBZEIRLTRY, NAE
DHBIZL 2EEROHRBE R 5025 .

VIR —IZ L DRA TR LONTNEIEOEKE TOEYE
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Figure 2 The transition of variable values

in the iterations of interior point method.
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