Appendix B

Normal Scales

scale degree

C C# D Eb E F F# G Ab A Bb B
C 1/1 16/15 9/8 6/5 5/4 4/3 |45/32] 3/2 8/5 5/3 16/9 15/8
C# 1/1 16/15 |256/225 6/5 32/25 4/3 | 64/45] 3/2 8/5 128/75 | 16/9 |256/135
D 1/1 135/128| 9/8 6/5 81/64 | 27/20 |45/32] 3/2 |405/256| 27/16 9/5 15/8
< Eb 1/1 16/15 9/8 6/5 32/25 | 27/20 |36/25] 3/2 8/5 27116 9/5 48/25
£ _E 1/1 25/24 10/9 75164 5/4 4/3 |45/32] 3/2 25/16 5/3 [225/128| 15/8
g _F 1/1 16/15 10/9 32/27 5/4 4/3 | 64/45] 3/2 8/5 5/3 16/9 15/8
S _F#[2025/1024(135/128| 9/8 75164 5/4 | 675/512(45/32 3/2 [405/256| 27/16 |225/128| 15/8
8 G 1/1 135/128] 9/8 6/5 5/4 4/3 |45/32] 3/2 8/5 27/16 9/5 15/8
2 Ab 1/1 16/15 9/8 6/5 32/25 4/3 | 64/45] 3/2 8/5 128/75 9/5 48/25
A 1/1 25/24 10/9 75164 5/4 4/3 |25/18] 40/27 | 25/16 5/3 16/9 15/8
Bb 1/1 16/15 10/9 32/27 5/4 4/3 | 64/45] 40/27 | 128/81 5/3 16/9 |256/135
B 1/1 135/128] 9/8 75164 5/4 [675/512[45/32| 3/2 25/16 5/3 [225/128[ 15/8
Otonal Scales
scale degree
C C# D Eb E F F# G Ab A Bb B
C 1/1 17/16 9/8 19/16 5/4 21/16 | 11/8 3/2 13/8 27/16 714 15/8
C# 1/1 16/15 | 17/15 6/5 19/15 4/3 7/5 | 22/15 8/5 26/15 9/5 28/15
D 63/32 [135/128| 9/8 153/128 | 81/64 |171/128|45/32|189/128| 99/64 | 27/16 | 117/64 |243/128
< Eb| 81/80 21/20 9/8 6/5 51/40 | 27/20 |57/40] 3/2 63/40 | 33/20 9/5 39/20
£ _E 65/64 |[135/128| 35/32 75164 5/4 85/64 |45/32| 95/64 | 25/16 | 105/64 | 55/32 15/8
g _F 1/1 13/12 9/8 7/6 5/4 4/3  |17/12] 3/2 19/12 5/3 714 11/6
S _F#| 495/256 [135/128|585/512)1215/1024| 315/256 | 675/512| 45/32| 765/512 | 405/256 [ 855/512| 225/128| 945/512
8 G 63/32 33/32 9/8 39/32 81/64 | 21/16 |45/32] 3/2 51/32 | 27/16 | 57/32 15/8
2 Ab 1/1 21/20 | 11/10 6/5 13/10 | 27/20 | 7/5 3/2 8/5 17/10 9/5 19/10
A 95/48 25/24 | 35/32 55/48 5/4 65/48 |45/32| 35/24 | 25/16 5/3 85/48 15/8
Bb 1/1 19/18 10/9 7/6 11/9 4/3 13/9 3/2 14/9 5/3 16/9 17/9
B [ 255/128 |135/128]|285/256| 75/64 |315/256[165/128[45/32[195/128[405/256( 105/64 | 225/128| 15/8
Utonal Scales
scale degree
C C# D Eb E F F# G Ab A Bb B
C 1/1 16/15 8/7 32/27 16/13 4/3 |16/11] 32/21 8/5 32/19 16/9 32/17
C#| 256/255 | 16/15 |256/225| 128/105 |512/405|256/195(64/45|256/165(512/315[ 128/75 [512/285|256/135
D 1/1 18/17 9/8 6/5 9/7 4/3 |18/13] 3/2 18/11 12/7 9/5 36/19
< Eb| 96/95 16/15 | 96/85 6/5 32/25 | 48/35 |64/45] 96/65 8/5 96/55 | 64/35 | 48/25
£ _E 1/1 20/19 10/9 20/17 5/4 4/3 10/7 | 40/27 | 20/13 5/3 20/11 | 40/21
g _F 64/63 16/15 | 64/57 32/27 64/51 4/3 | 64/45] 32/21 | 128/81 | 64/39 16/9 64/33
S _F#| 4544 15/14 9/8 45/38 5/4 45/34 |45/32( 3/2 45/28 5/3 45/26 15/8
8 G 1/1 12/11 8/7 6/5 24/19 4/3  |24/17] 3/2 8/5 12/7 16/9 24/13
2 Ab[ 128/65 16/15 | 64/55 | 128/105 | 32/25 | 128/95 | 64/45| 128/85 8/5 128/75 | 64/35 |256/135
A | 160/81 40/39 10/9 40/33 80/63 4/3 |80/57] 40/27 | 80/51 5/3 16/9 40/21
Bb| 64/63 |256/243|128/117| 32/27 128/99 [256/189|64/45(256/171| 128/81 | 256/153| 16/9 |256/135
B 1/1 15/14 10/9 15/13 5/4 15/11 | 10/7 3/2 30/19 5/3 30/17 15/8
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Appendix A

pitch pitch in cents [ pitch class| available routes to pitch

1/1 0.000 C (C:n) (C#:n) (D:n) (Eb:n) (E:n) (F:n) (G:n) (Ab:n) (A:n) (Bb:n) (B:n) (C:0) (C#o0) (F:0) (Ab:o) (Bb:o) (C:u) (D:u) (E:u) (G:u) (B:u)
256/255 6.776 C (C#:u)

96/95 18.128 C (Eb:u)

81/80 21.506 C (Eb:0)

65/64 26.841 C (E:0)

64/63 27.264 C (F:u) (Bb:u)

45/44 38.906 C (F#:u)

40/39 43.831 Ct# (A:u)

33/32 53.273 Ci# (G:0)

25/24 70.672 C# (En) (A:n) (A0)

21/20 84.467 C# (Eb:0) (Ab:0)

20/19 88.801 Ct# (E:u)

256/243 90.225 C# (Bb:u)

135/128 92.179 C# (D:n) (F#n) (G:in) (B:n) (D:0o) (E:0) (F#:0) (B:0)
19/18 93.603 C# (Bb:0)

18/17 98.955 Ct# (D:u)

17/16 104.955 C# (C:0)

16/15 111.731 C# (C:n) (C#:n) (Eb:n) (F:n) (Ab:n) (Bb:n) (C#:0) (C:u) (C#wu) (Eb:u) (F:u) (Ab:u)
15/14 119.443 C# (F#:u) (B:u)

13/12 138.573 Ct# (F:0)

12/11 150.637 C# (G:u)

35/32 155.140 D (E:0) (A:0)

128/117 155.562 D (Bb:u)

11/10 165.004 D (Ab:0)

10/9 182.404 D (Ein) (F:n) (A:n) (Bb:n) (Bb:o) (E:u) (A:u) (B:u)
285/256 185.782 D (B:0)

64/57 200.532 D (F:u)

9/8 203.910 D (C:n) (D:n) (Eb:n) (F#:n) (G:n) (Ab:n) (B:n) (C:o) (D:0) (Eb:o) (F:0) (G:0) (D:u) (F#:u)
96/85 210.686 D (Eb:u)

17/15 216.687 D (C#:0)

256/225 223.463 D (C#:n) (C#:wu)

585/512 230.751 D (F#:0)

8/7 231.174 D (Cu) (Gwu)

55/48 235.677 Eb (A:0)

15/13 247.741 Eb (B:u)

64/55 262.368 D (Ab:u)

716 266.871 Eb (F:0) (Bb:0)

75/64 274.582 Eb (En) (F#n) (A:n) (B:n) (E:0) (B:0)

20/17 281.358 Eb (E:u)

45/38 292.711 Eb (F#:u)

32/27 294.135 Eb (F:n) (Bb:n) (Ciu) (Fiu) (Bb:u)
1215/1024 296.089 Eb (F#:0)

19/16 297.513 Eb (C:0)

153/128 308.865 Eb (D:0)

6/5 315.641 Eb (C:n) (C#n) (D:n) (Eb:n) (G:n) (Ab:n) (C#o0) (Eb:o) (Ab:o) (D:u) (Eb:u) (G:u)
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40/33 333.041 Eb (A:u)

39/32 342.483 Eb (G:0)

128/105 342.905 Eb (C#:u) (Ab:u)

11/9 347.408 E (Bb:o)

315/256 359.050 E (F#:.0) (B:0)

16/13 359.472 E (C:u)

5/4 386.314 E (C:n) (Ein) (F:n) (F#n) (G:n) (Ain) (Bb:n) (B:n) (C:o) (E:o) (F:0) (A:0) (Ewu) (F#u) (B:u)
64/51 393.090 E (F:u)

24/19 404.442 E (G:u)

512/405 405.866 E (C#:u)

81/64 407.820 E (D:n) (D:0) (G:0)

19/15 409.244 E (C#:0)

80/63 413.578 E (Au)

51/40 420.597 E (Eb:0)

32/25 427.373 E (C#:n) (Eb:n) (Ab:n) (Eb:u) (Ab:u)
97 435.084 E (D:u)

165/128 439.587 F (B:0)

128/99 444,772 E (Bb:u)

13/10 454.214 E (Ab:0)

21/16 470.781 F (C:o) (G0

256/195 471.204 F (C#:u)

675/512 478.492 F (F#n) (B:n) (F#:0)

45/34 485.268 F (F#:u)

85/64 491.269 F (E:0)

4/3 498.045 F (C:n) (C#n) (E:n) (Fin) (G:n) (Ab:n) (A:n) (Bb:n) (C#:0) (F:0) (Bb:o) (C:wu) (D:u) (Ew) (Fu) (G:iu) (Aw)
171/128 501.423 F (D:0)

128/95 516.173 F (Ab:u)

27/20 519.551 F (D:n) (Eb:n) (Eb:o) (Ab:0)

65/48 524.886 F (A:0)

256/189 525.309 F (Bb:u)

15/11 536.951 F (B:u)

48/35 546.815 F (Eb:u)

11/8 551.318 F# (C:0)

18/13 563.382 F# (D:u)

25/18 568.717 F# (A:n)

715 582.512 F# (C#:0) (Ab:0)

80/57 586.846 F# (Au)

45/32 590.224 F# (Cn) (Din) (E:n) (F#n) (G:n) (Bin) (D:0) (E:0) (F#0) (G:0) (A:0) (B:o) (F#wu)
24/17 597.000 F# (G:u)

17/12 603.000 F# (F:0)

64/45 609.776 F# (C#n) (F:n) (Ab:n) (Bb:n) (C#:w) (Eb:u) (F:u) (Ab:u) (Bb:u)
57/40 613.154 F# (Eb:o)

10/7 617.488 F# (E:u) (Buu)

36/25 631.283 F# (Eb:n)

13/9 636.618 F# (Bb:0)

16/11 648.682 F# (C:u)




35/24 653.185 G (A:0)

22/15 663.049 G (C#:0)

189/128 674.691 G (D:0)

96/65 675.114 G (Eb:u)

40/27 680.449 G (A:n) (Bb:in) (Ewu) (Awu)
95/64 683.827 G (E:0)

765/512 695.179 G (F#:0)

256/171 698.577 G (Bb:u)

3/2 701.955 G (C:n) (C#n) (D:n) (Eb:n) (E:n) (F:in) (F#:in) (G:n) (Ab:n) (B:n) (C:i0) (Eb:o) (F:0) (G:0) (Ab:o) (Bb:o) (D:u) (F#:wu) (G:u) (B:u)
128/85 708.731 G (Ab:u)

195/128 728.796 G (B:0)

32/21 729.219 G (Cu)  (Fuu)

20/13 745.786 Ab (E:u)

99/64 755.228 Ab (D:0)

256/165 760.413 G (C#:u)

14/9 764.916 Ab (Bb:o)

25/16 772.627 Ab (E:n) (An) (B:n) (E:0) (A:0)
80/51 779.403 Ab (A:u)

63/40 786.422 Ab (Eb:0)

30/19 790.756 Ab (B:u)

128/81 792.180 Ab (Bb:n) (F:u) (Bb:u)

405/256 794.134 Ab (D:n) (F#:n) (F#:.0) (B:0)

19/12 795.558 Ab (F:0)

51/32 806.910 Ab (G:0)

8/5 813.686 Ab (C:n) (C#:in) (Eb:n) (Fin) (G:n) (Ab:n) (C#:0) (Ab:o) (C:u) (Eb:iu) (G:u) (Ab:u)
45/28 821.398 Ab (F#:u)

13/8 840.528 Ab (C:0)

512/315 840.950 Ab (C#:wu)

18/11 852.592 Ab (D:u)

105/64 857.095 A (E:0) (B:0)

64/39 857.517 A (F:u)

33/20 866.959 A (Eb:0)

5/3 884.359 A (Cn) (E:n) (Fn) (Amn) (Bb:n) (B:n) (F:0) (Aio) (Bb:o) (E:u) (F#u) (Au) (B:u)
855/512 887.737 A (F#:0)

256/153 891.135 A (Bb:u)

32/19 902.487 A (C:u)

27/16 905.865 A (D:n) (Eb:n) (F#n) (G:n) (C:0) (D:0) (G:0)
17/10 918.642 A (Ab:0)

128/75 925.418 A (C#:n) (Ab:n) (C#:wu) (Ab:u)

12/7 933.129 A (D:u)  (Gu)

55/32 937.632 Bb (E:0)

45/26 949.696 Bb (F#:u)

26/15 952.259 A (C#:0)

96/55 964.323 A (Eb:u)

714 968.826 Bb (C:o) (F:0)

225/128 976.537 Bb (E:n) (F#n) (B:n) (F#0) (B:0)




30/17 983.313 Bb (B:u)

85/48 989.314 Bb (A:0)

16/9 996.090 Bb (C:n) (C#:n) (F:n) (Ain) (Bb:n) (Bb:o) (C:u) (Fu) (G:iu) (Aw) (Bb:u)
57/32 999.468 Bb (G:0)

512/285 1014.218 Bb (C#:u)

9/5 1017.596 Bb (D:n) (Eb:n) (G:n) (Ab:n) (C#:.0) (Eb:o) (Ab:o) (D:u)
20/11 1034.996 Bb (E:u)

117/64 1044.438 Bb (D:0)

64/35 1044.860 Bb (Eb:u) (Ab:u)

11/6 1049.363 B (F:0)

945/512 1061.005 B (F#:0)

24/13 1061.427 B (G:u)

28/15 1080.557 B (C#:0)

15/8 1088.269 B (C:n) (Din) (Ein) (F:n) (F#n) (G:n) (Ain) (B:in) (C:o) (E:0) (G:0) (A:0) (B:o) (F#wu) (B:u)
32/17 1095.045 B (C:u)

17/9 1101.045 B (Bb:0)

36/19 1106.397 B (D:u)

256/135 1107.821 B (C#:n) (Bb:n) (C#wu) (Ab:u) (Bb:u)
243/128 1109.775 B (D:0)

19/10 1111.199 B (Ab:0)

40/21 1115.533 B (E:u)  (Aw)

48/25 1129.328 B (Eb:n) (Ab:n) (Eb:u)

495/256 1141.542 C (F#:0)

64/33 1146.727 B (F:u)

39/20 1156.169 B (Eb:0)

63/32 1172.736 C (D:0) (G:0)

128/65 1173.159 C (Ab:u)

160/81 1178.494 C (A:u)
2025/1024 1180.447 C (F#:n)

95/48 1181.872 C (A:0)

255/128 1193.224 C (B:0)
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