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Student: Shu-Fang Ko Advisor : Chih- Fang Huang
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Master Program of Sound and Music Innovative Technologies

National Chiao Tung University

ABSTRACT

This thesis is based on Pitch Class Set theory to do the automated composition
research. Automated composition can generate music applying music theory and rules
with experiences into the generative music system. As to the music structure, motif
variation and thematic development function is added. Rhythm generation can be
performed by the rhythm combination with rhythm complexity. Pitch generation is
based on the pitch class set theory to compose, and both tonal and atonal music patterns
can be provided by the system automatically. Tonal music generation not only supports
24 major/minor keys, but also integrates the harmonic cadence implicitly. The
experiment result shows the tonal music identification rate for the subjects is 78.25%,
and the atonal music identification rate is 52.75%. With 5-point Likert scale, motive
variation identification rate for listeners is 3.44 in average, and the generative music
preference level is 3.29 and 2.66 for tonal and atonal music respectively, which shows

that most people would prefer to accept tonal music, rather than atonal music.

Key words: Automated Composition, Algorithmic Composition, Pitch Class Set,

Rhythm Complexity, Motif and Thematic Development
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2.1 MIDI
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% 2.1 Header chunk & 3¢

Header chunck
Chunck Type Data Length Data
4 bytes 4bytes 6 bytes
2 bytes 2 bytes 2 bytes
MThd <length> <format> <tracks>|  <divisionp
4 2.2 Track chunck #. 3¢
Track chunck
Event Type | Data Length Data
4 bytes 4bytes <length> bytes
MTrk <length> <delta time><event>,<delta time><event>,...




2.2 Pitch Class
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Pich o 1 1 | 2| 3| 4| 5| 6| 7| 8| 9 10 1
class

Pitch Class#-4p 2 ~ A& &7 Pitch ET? oo MEF AT ,T}u{ 0-11 » # & #-%
B Pitch #£ & ~ B &% <~ & > 730 Pitch Classiv ¥ — ke blécfd E" 3%
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L- B mﬁ (® 2.1) > F]¢ 15 % Pitch Classi2 % f*t 3 - 4 %% mod 12 e
k%o h MIDI ¢ B85 3 {8 ’:kﬁ—g, =4 % 12 B~Apdc i 7 & Pitch Class »
B4 ;;, % 67 e PitchClassz 67 mod 12=7-

® 2.1 mod 12 % % [9]
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2.3 Pitch-Class Set

PitchClass#-#r3 § %% 12 5 - %2> 031 11 47 > #&F & E- MR
R R R T AL g blier 0 A FH Co 7T REF5% G 58 60
fri® 72 %4 C 3 - Pitch-Class Se#| ¥ - & & ¢ Pitch-Class& & » i
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) 2.2 Pitch-Class Set
(Schoenberg, Gavotte from Suite for Piano, Op. 25) [9]
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2.3.1 Operations on Pitch Classes and Pitch Class Sets
® Transposition

Transposition?_i#-Pitch- Class Sat 97 e F (T4 (R R)FEEE > T 7 o
b 41[« :[2,3,7] = T[0,1,5] - £ & {5 chficd « 0 125 Rl B-mod 1275 thicd > b
1 [11,0,4] = T14[0,1,5] -

B 2.3 - Pitch-Class Set Transpositioffi] + » B] ¢ A Bl4= % chw i
Pitch-Class Set Transpositieh# = - [ Pitch-Class Sek [3,4,7]> 0 2[2,3,6]0 O
£]11,0,3]° 0%[8,9,0]> # ¢ »[3,4,7] = Ti[2,3,6] [3,4,7] = T[11,0,3] [2,3,6]
T4[11,0,3] > [11,0,3] = T[8,9,0] «

5
~ FL A - —
Ob. Jifay X = =
! D |
CI- s p— ra 1 |
Trp. =
/(it Dmpt
fo.a
Vin. = A
/:=-
Vla. = ——
NO)
é ! : n_%_
. K b
Piano
N 7
iy 2 e

1 2=
W 2.3 Pitch-Class Set Transposition
(Webern, Concerto for Nine Instruments, Op. 24)[9]



® |nversion

Inversionf_* 124 j# Pitch-Class Sep 75 #icF > 12 | & 57> #]40:[0,7,11]
=Tol[0,1,5] - % 2.5 & Pitch Classt Inversion: ¥t % o

% 2.5 Pitch Classz Inversion %} p& %

pitch class(n) Inversion (12-n)
0 0
1 11
2 10
3 9
4 8
5 7
6 6
7 5
8 4
9 3

10 2
11 1

B 2.4 i Pitch-Class Set Inversiomiz] + - B 4 Bl4= k dha - e 5
Pitch-Class Set Inversioa# = » [ Pitch-Class Set: [7,8,11] - O % [1,4,5]
[1,45]=1[7,8,11] » # ¢ » 7 & Inversion = 5 » 8¢ Inversion 3 4 » 11 &n
Inversion 7 1 -

gl 0 L —

—
- :r_Lé.l y J 4’ - Ty Q—F
I\'_irllﬁ “} + f ﬂ'_é ell
4
‘-.____'__,_ﬂ’
1 - : i kol 8.
A= e ity +}
T 1% y . A
e i L ——
O @ 0
! ] ]
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1 3 301 31

B 2.4 Pitch-class set inversion
(Schoenberg, Piano Piece, Op. 11)[9]

® Tyl

Tal % % & Transposition 2 Inversion =% it » L # Pitch-Class Seti*
Inversion ¢ £ Transposision> B 2.4 ¢ A B4z k7% - ~ = i Pitch-Class Set
Tol ¢ = » O Pitch-Class Set: [7,8,11] » 0% [6,9,10] - [6,9,10] = Tl
[7,8,11] » # ¢ » [1,4,5]=1[7,8,11] + [6,9,10] = &[1,4,5] -

8



2.3.2 Normal Form

- & Pitch-Class Setr * 7 o it 25N A5 £42 > 2R m % #Hv A
4o o WV AR S - B “Compact” 755% » & 3£&_ Normal Form - Normal
Form ®_12 Compact Orderm 3 fen353% » © % 7 ¢ Pitch-Class Set2 » & &
Pitch Class % Interval & 5 # ] °

% 2.5 Normal Form

B 2.5 % Normal Form 1)+ » Pitch-Class Sete. &% % C ~ G* + B
E ~ A »fA3Hek Pitch Class# Interval shiE » j&{l? ¥ 5 3 0% O
Interval & % &) > @ a2 O G¥ 2 C B Interval @52 O] > %)
ppi: 0[8,9,11,0,4] = C~ G* B~ E~ A =7 Normal Forme

2.3.3 Prime Form [9, 10, 11]

Set Classes; = fatk#idp &2 2> % - fafié * 4 Allen Forte #73% 3+ 97
%0 T T &EF A setclassd - E#F A& > b4 3-4 > 3 457 Pitch-Class Set
# % A Pitch Class> 4 R|&. SetClasst Forte #7427 £ @iz ¥ > p
MR SEY % 87 2 P E Set Classiz #73 = f ¢ »i% /1 & Normal
1 Normal Form % & % > T4 £ 5 Prime Form » Prime Form % j¢_ Pitch Class 0
B4 o & 4% ¥ e Pitch-Class Se¢K4 — B Prime Form » %3 %2 set e
Prime Form4ple > Bl4 7 v ¢ Z4p e #icP 0 Pitch 2 § #2 > #7120 Fods & hg i
¢ 4 47 % pl4e: Pitch-Class Set [1,2,7} [8,2,3] 2 [0,11,6] <~ Prime Form
% [0,1,6] » R FRAKDETLEZ < o

Prime Form#izt 5 = ;2 2 @ 35 4t Pitch-Class Set#» Nnormal Form %
Inverted Normal Form: 4% % b $i = ﬂﬁ d 2 % 4 Interval :» Packed#z & > %
Packed #2 & # * ¢ - B » 1 #-p Normal Form : % - B Pitch Class i
Transposition® 0 : # % Prime Form - 2 Pitch-Class Set[7,8,2,5F ] > #
Normal Form % [2,5,7,8] » Inverted Normal Form: [4,5,7,10] » ¢ *% Inverted
Normal Form sinterval = @ 1,2,3 - Normal Form o Interval % @ 3,2,1 » &
g o 1,2,390 packediz B 2 3,2,1 < » T [4,5,7,10] 7 packed #2 & #2 [2,5,7,8]
< > F]p - [4,5,7,10] ¢0 4 i® Ttranspositionz 0 - = ,Tk{ Tg » @ ¥ 3] Prime
Form % [0,1,3,6] - %4k % #75 0 Prime Form7| % o
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W Melogy
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[[] skeleton
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2.6.2 The Algorithmic Composer: ALICE [24]
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s g [3] 0 v T RS (T —guf WoREE N EiTd ﬁ— N B S B A |
A= AT g o ALICE ;ﬁr} A ] f'%”&ﬁm{iﬁzaagcw\ = ﬁ‘%'& » XA A
R AR E R R A S F & FRE TS FHEF Db K

ALICE 3FgLi % * Pattern Match#y 41 “Signature” -~ "Earmark” fr
“Unification® - “Signature” 1p g F B ¥ "Earmark” fa2 B ERE R L B
Fpco “Unification % 3 4 ¢ €47 RN > 3 £ 2 4 H bR o

§ ¢ > ALICE #* Pitch Classk i = fo#3p] » o 4f @ 1157 “'L'r”ﬁ e H
AT TP R L A Y RNy 2 o ALICE #-3 #5235 5 RH > ¥ ok
TH & * oh Pitch Class »:B 5 fE 55 &5 (5 2 @450 e p & 4 xtﬁﬁ_c’ ;
¢RI A A 4 B Boeh Pitch Classfo R R ¢ sedrenil] » €7 & 0 1 & e
KA 4 TREEFE

| Composer
Database
Notation Pattan
Program Mcrtchirg
Program
Analbyss
Hwan \
b- \
Agontheric
Composirg
Program
¥ Herarchical
i Pattems
L
|

Fintshed
emposition

W 2.20 ALICE ¥ ¢ i 42
7 #L %k :The Algorithmic Composer [24]

B 2.20 5 ALICE shitd iz, — B sdjiz o fvd pored
B RPN E KT AR Sl BFIY L T RES
Pattern Match & /s & j2 % & 4 3rehg # o

17

b=
g
=
(8
|4
\ ‘.3;
=
-
T
b



ALY SRR LT AR SR B S LT
HRADRD - AT PEEY S PRTEEY A A2 A d AR
SR S - B AU SR A2 (W RN R BT ET R

MR R g AT S B I R s A (oW § {RRiTS #ehk T [25] -
AP R fod o (T5 Td B R A 2 RE

A2 hi & P i @ % Pitch-Class Set;; BHEAHF KD & T
Pitch-Class Set¥ - = & % 1 Pitch-Class & & - & = Pitch-Class Se#| ¥ d - jb
# 1 Prime Form4 77 » %7 %2 Set ¢h Prime Form#pFﬁ RlZm v e 740k dk
peh Pitch 2 3 42 Bede kehp F4p £ 7 £ rﬂ Ae @ * Prime Formz #
Transposition ~ Inversion ~ Tyl it k§ T3 % 24 0 & Rz o

31$ﬁ#ﬁ

Bl 3.1 5~ b AinARR 0 A B o

- BH AL N Prime Form o ik Hik ik ER RO - S R
MIDI File » — &R 2% i * Fl AdEHE Pitch » % ﬁigfwgﬁi@, »ENF LS A Prlme

Form - k3§ iT4 & A& 4 ehikdg o

BY AR gRERT FEFS Complexity chig k22 &% fors ] § 5 ¥
o SEER T Y ahe 8 ;i\uf‘aé’* LHL Fiaz kA2 &% 224 RiZ2 § %
w g 33§k .

HF= AP RGN E A E R ﬁ #H# > d 3 Pitch-Class Setx
KA 12 5 5'1 % ix o 12 705 /»F’%— F* 3 # ¥ »”Mf | * Prime Form# it &
“kp’wmm bﬂ"m’wkf%ttq U sl R4 12 4 g
» Flpt 3 2 & Prime Form Filter - @ .,F% v d T BT
FEAMEF FlprF #* Prime Form Filter

,»

b
=
E]

‘,Jrﬁ“ 1

VA
x &

ﬁ?jé«

;-; S
71 1 2 & e Prime Form %

%wﬁﬁ?m%“': WAL hE F e 2y =43 Prime Form# it 2 2
R RAAEE T EDBMEE R @fkiﬂ Foefd o AL e }\Fi)iim
TR eERER S AL RO P J’FE‘:, ’\mﬁf%{&’ﬂ‘“‘\tr‘”t%ﬁvﬁ‘” a4
Riboprg 0 RAL AL SR LhrERe Y FE ﬁmpéﬁ{)ﬁkéji#
Wowo P ESEW N H LA 17 J?F'l*‘ig i .

18



[

 &tep 1 @ Find Prime form

read MIDI file ar

Imverse LHL Method

R I ﬁ,

Step 3 : Pitch generation

tonal oF atonal

| Step 4 : | Step 4 :
| Melody generation | Melody generation
cadence
¥

theme generation

motif generation

¥

motif development

I

thematic development

Y

melody

W 3.1 % SLinfem

19
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231 ARpEa A4 pEEHEATHERE
{1.0, 1.0, 1.0}

{1.0, 0.5, 0.5, 1.0}
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{0.5, 0.5, 2.0}
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13./{0.5, 1.0, 0.5, 1.0}
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19.]{-0.25, 0.25, 0.25, 0.25, 0.5, 0.5, 1.0}
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1 1 a.c.e.g (1)
2 1+1 a.c.e.g (2)
2 b.f(1)
3 1+1+1 a.c.e.g (3)
1+2 a.c.e.g (1) + b.f (1)
3 d
4 1+1+1+1 a.c.e.g (4)
1+1+2 a.c.e.g(2) +b.f (1)
242 b.f (2)
1+3 a.ceg(l)+d
5 1+1+1+2 a.c.e.g (3) +b.f (1)
1+1+3 a.ceg((2)+d
1+2+2 a.c.e.g (1) +b.f(2)
2+3 b.f(1)+d
6 1+1+1+1+2 a.c.e.qg(4) +b.f(1)
1+1+1+3 a.ceg(@3)+d
1+1+2+2 a.c.e.qg (2) + b.f(2)
1+2+3 aceg(1l)+bf(1l)+d
7 1+1+1+1+3 a.ce.g(4)+d
1+1+1+2+42 a.c.e.qg (3) + b.f(2)
1+1+2+43 a.ceg(2)+bf(1)+d
2+2+3 b.f(2) +d
8 1+1+1+1+42+2 a.c.e.g (4) + b.f(2)
1+1+1+2+3 a.c.e.g(3)+b.f(1)+d
1+2+2+3 a.ceg(l)+bf(2)+d
9 1+1+1+1+42+3 a.ceg(4)+bf(1)+d
1+1+2+2+3 a.c.e.g(2)+b.f(2)+d
10 1+1+1+2+2+3 a.c.e.g(3)+hbf(2)+d
11 1+1+1+1+2+2+3| a.ce.g(4)+b.f(2) +d
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T1[0,1,5] ; Inversion £ * 12 2 4 Prime Formp %75 #icF > t4e: [0,7,11]
= Tol[0,1,5] ; Tol % % & Transpositionz Inversion % it > bl4e @ [1,2,9] =
T,1[0,1,5]

<

f

FBF A E RBAD ML AT Prime Forméz L e L b M ¥ s
3R] 'f'“ru Prime Forme 2 IR it # w8 % AP, T84 42
B e 343 HE APHE-E 4 S Prlme Form 33 |4 pF e s;%’"‘v eSS
3 i Prlme Formei5 it $Hp 4 o &E I ¥ * 7 Prime Form#: » k5t ¢
=4 Pitch-Class sets i&43 » i 4c + Pitch Offset k2 4 § & -

—a\,
Wy W
iy

Z
6‘\‘ w ““)_ —=h
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% 3.4 Prime form#r3 @4 (72 [0,3,7] 3 6))

Ak Prime form & i+
Origin [0,3,7]
Inversion [0,9,5]
Transposision T, [1,4,8]
(Tn, n =1~11) T, [2,5,9]
T3 [3,6,10]
Ta [4,7,11]
Ts [5,8,0]
Ts [6,9,1]
T, [7,10,2]
Tg [8,11,3]
To [9,0,4]
T10 [10,1,5]
T11 [11,2,6]
Transposotion+InversionTl [1,10,6]
(Tal, n = 1~11) Tl [2,11,7]
Tl [3,0,8]
T, [4,1,9]
Tsl [5,2,10]
Tl [6,3,11]
T+l [7,4,0]
Tgl [8,5,1]
Tol [9,6,2]
T1ol [10,7,3]
Taal [11,8,4]
3.4.1 234

P We i'%m 45 5 F] Prime Formen#r it @ 7 @ * o ki E - o]
had Prime Form Ty gL *&ﬁ}&;ﬁﬁ— ‘B ’1@ & e e Pitch
Offset k& # 3 r“s o B4t pt o] & e Prime Form % it £_ [2,6,9] - Pitch Offset &_
53 - Pt HFenea g 5 55 - 59 2 62 -
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3.4.2 8K

GRS A LAR 2R PRI SRR AR
JogRr hE o8l S FF 0 £ 3.4 5 24 <133 p4#r Pitch Class¥t i %
% 3.5 < /|- # 3§ k¢4 Pitch Class #R& %
AR
C+xa3m C D E F G A B
Pitch class 2 4 5 7 9 11
Db+ # 3 rs D" E’ F G’ A’ B C
Pitch class 3 5 8 10
D& D E F# G A B c*
Pitch class 2 4 6 7 9 11
Eb+agr E F G A’ B’ C D
Pitch class 3 5 7 8 10 2
E<#31 E F* G* A B c* D*
Pitch class 4 6 8 9 11 1 3
FA#a3m F G A B C D E
Pitch class 5 7 9 10 2 4
GAair G A B C D E F#
Pitch class 7 9 11 2 4 6
Atxazrs| AP B C D" E’ F G
Pitch class 10 3 5 7
A-AdH A B c* D E F# G*
Pitch class 9 11 4 6 8
B*x# 31 B C D E’ F G A
Pitch class 10 3 5 7 9
B+#3H B c* D* E F# G* A¥
Pitch class 11 1 3 4 6 8 10
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._
=
iy
—
*

c/l B3 C d e’ f g a’ B
Pitch class 0 2 3 5 7 8 11
- B c* d¥ e f# g¥ a c
Pitch class 1 3 4 6 8 9 0
d-#3Fr d e i g a b* c*
Pitch class 2 4 5 7 9 10 1
e’ B3pk e’ f g’ a’ b’ b d
Pitch class 3 5 6 8 10 11 2
el #3r e f# g a b c d¥
Pitch class 4 6 7 9 11 0 3
f 83 f g a’ b* c c¥ e
Pitch class 5 7 10 0 1 4
5183 f# g* A b c* d¥ f
Pitch class 6 8 9 11 1 3 5
g A g a b* c d e’ f#
Pitch class 7 9 10 0 2 3 6
gl | g a* b o d* e g
Pitch class 8 10 11 1 3 4 7
a-l#H3 a B c d e f g*
Pitch class 9 11 0 2 4 5 8
b'-] % s b" C d’ e’ f g’ a
Pitch calss 10 0 1 3 5 6 9
b-l#3 R b c* d e f# g a*
Pitch class 11 1 2 4 6 7 10

3.4.3 Prime form filter

§NAD S S AN L h PR o FU T R Filter kE
& %2 Prime Form# i > & % FER AP AR EIRBAAFIHRENE
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i e Prime Formg it ;@ & * *‘F‘]"s%“a‘&l B RPN R el RiE
¥ % g7 Prime Form s i e

B 3.4 3 Prime Form &2 {#pFch Filter 7+ % B » ™2 Prime Form [0,3,7]:
B> B C < B> K s Prime Formz H &t ¢ » GE N kv * o3 ¢ [0,9,5]
(Inversion) ~ [2,5,9] (T) ~ [4,7,11] (T) ~ [9,0,4] (To) ~ [2,11,7] (Bl) ~ [7.4,0]
(TA) i & ¢ | ap é#E 7 * hpl4 ¢ [0,3,7] (Origing) ~ [5,8,0] (Ts) ~ [8,11,3]
(Te) ~ [2,11,7] (D) ~ [3,0,8] (Tal) ~ [10,7,3] (Taol) -

prime form
[0,3,7]

'

prime form all variation

[0,3,4)(Origin)

[0,9,5]{Inversion)

[L4E)(T))

(2.59)(T,)

[3.6,10)(T5)

[4,7,11)(Ty) [0,9,5](Inversion)
[5.8,0)(T5) [25.9)(T;)
[6:9,1](Tg) C Major [4,7,11](T4)
[7,10,2)(T5) [0,2,4,5,7.9,11] [2.0,4](Tg)
[8,11,3)(Tg) [2,11,7)(T,I)
[9.0,4](Ty) [7.4,0)(T;1)
[10,1,5)T ) » lonal

|1lz.61{T:?1 i

[1,10,6)(T,T)

[2,11,7)(T,1) [0,3.4)(Origin)
[3,0.8](T51) — :szlu;(]{T?‘J }
|4,1,g]{1'4|]. [0,2,3,5,7,8,11] ] [1,111?]{—1—8[}
[5,2,10)(T50) [3:ﬂ,é||:T fj
163,11KTg) [10,7.3 j(? 1)
[7.4,0)(T41) N
[8,5.1](Tgl)

[9,6,2)(Tgl)

[10,73)(T )

[11,84)(T;1)

%] 3.4 Prime form tonal filter + &, ®
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3.4.4 ¥ 3% (Cadence

BabNE S P R R RO R TR BTS2 A
A FLEE N AP e B e Lii‘éﬁtﬁ*fﬁi‘ SR o Bk
A 5 ¥ b (Authentic Cadence)s % £ 4% 1t (Plagal Cadence) ~ B.# 1t
(Deceptive Cadenges X i it (Half Cadence)® » &% L i I 5 1k f%‘%" 4%
o HE - Birag f iAol (1) > By - Birer /e (V) 2 TR
feir (V) & A BB L %0 (M35) 2 440 (F36) -

= 1O I

&,

A7

) -5 % -
®3.5 & % 1t (Authentic cadence)

Tk http.//en.Wlklpedia.org/wiki/FiIe:IV-V- | in_C.png

Sisis |
= =
®3.6 #1% + (Plagal cadence)

T %k : http://en.wikipedia.org/wiki/File:Plagal_cadence_in_C.pn(

R H B M@ F 0 P RE @ FETRE %*ﬁa:’v’ﬁrﬁ»;af;

SIDIVDIVII(R3T) 2 IDICDVDI(H3.8) » Fpt ssed e | &5

"»

S pHENEE R A - efelie e

b

W37 #2458 [DIVDIVDII
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F38 &N DDV

B2 7R &5 3% 1) 0 Prime Form &g v % ;gu_;;,r N o B B ok
R ATk € 7 ok 0 F Ao BpE «ﬁ%a—iﬁ 5 frap
¥- Lo L Prime Formé i dieng 8 > 2 ¢ Prime Form & i N 03 % 425
- E2WF e g p g o
35 &2 A [FEE

éﬂﬁéi”*%%ﬂiﬁﬁ%ﬁﬁ’ﬂﬁﬁﬁﬁﬁiiﬁﬁﬁ&°éi”
223308 RBRFLREAIHWE AHMFER o
35.1 # 4%

Benf AU K DA Lo o i e B AHES 0 B 39 5 a0
B AR RIY S ] @B e AR KRR IE - 2 ] &L R
A2 B B & F Rt %”Tsszr;%aliméi » % % R4 Prime Forme
%1 % & A Pitch Classi = » £ 4 + Pitch Offseta = o

rmotive's pitch

+
| motive's rhythm motive variation
measure 1-2 J- measure 3-4 measure 5-6 ¥ measure ¥-8
motive motive repitition
I l W/l l LAV
antecedent consequent
W 39 Liger s
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35214

<

%

S

4%

id%%%l At @ F A - REPE LA PR [10] o AP o AP
£K = i’_ '/\,J\E‘]—,

THRIBAEREAN ]S o % - 1 e ] &5 “antecedent” > %
RIFE % “consequent” - consequen "eniF i i “antecedent’fhE 4F %
% %

P

pa

2,
| [} —

ﬁ%ﬁ’:“-"

>

2

= J;f, °

A @R R AL @ ’ﬂi‘ﬁ%wg*m_% 5
“antecedent”if ¥ &k & V B F Bz A | & “consequent’Rlid ¥ Bk A | -
VA D B 3o 28kt o d 3 kg p sl F k B4g eh “antecedent”
% “consequent’¥ Bkt | o] 3.9 SEEE S - AAEAEHERG] B

~

\E/JEFZL :;:; N ,\/J ;F{;vﬁéz,*}\gm, é\jgﬂlﬁj’g;‘?j‘?ﬁ;’io

A RREL S FRES e 2 A
BV mapkin, 5N

% PR 344 ?fﬂ“rﬁﬁj’ ‘,.J;};,(’# ma,p B
i g
SRR 83 R

Gl
[l
*
Ty
X
N
'{"k
: S
. N
2
o
NI
-ﬂ%
P P

measure 1-2 measure 3-4 measure 5-6 measure 7-8
]

- I PrerT]
maotive II'E'II!IIIIIIII]'T'I
1

I Wk v I ' VB v I

3
-2
3

353 H iR

il Fbglﬂ A A A ﬁwﬁ—m&&mﬁ‘ ;?}E ,§€ PRI F‘*‘J “Exact’” ~ "Modified” -~ z "
Developed” - "Exact” = j* %§ #r% 4 B % > "Modified” = ;2 p| € :x% R
T B - BRGNS

“Exact” % Ry T A BT JF R R RS NSRRI D7 o B
B F “Exactt g 2 kTS L4 %Y “Exact® 2 £ £ Transposition -
Inversion -~ Retrograde~ Retrograde Inversion Diminutlons % Augmentation >
# ¢ > Diminutions 2 Augmentation ¢ % £ 18 r’a’ﬂ‘éf? LSRN L N A e - ]
S AT TR R 3.9  BRPLEIM AN ] FAMPET 2 ¥

+

(=
. £%
T ’J‘ Er! o

dONNEA S A B BHE AN TN B BalRT ’%ﬁﬁﬁ%ﬂﬁa
sf 284 A o Pitch L3

# LM e & Transpositionz Inversion B >
& Tonal Transpositionf= Tonal Inversion ; Retrograde¥] s Pitch % i v &
AR A FRIETRLETREBLFIF

EVN

30



354 i F R

A AEgF B e 3N # 35 Transposition ~  Interval Expansion and Contraction
Rhythmic Augmentation and Diminution Inversion - Tonality Changes* » H ¢
Transposition? Inversion 17 ;2 #7 % Fodl ko B 1o Flpt kA b S TR
KiFiggRit > @ 311 56> (a) AR AidE - (b) 5 ¥ Transposition#
it fsehi 48 > () PIA Inversion e it o

- pﬁg?ﬁfm EAXNTY A B ZHPMESFR AP LN (ABA)
;;mj, hd R ABAT P ARAGERNERES 172 H 24 | H o o #7 ¥
FR 16 | Pmm:m’,: PR ERER ¢ 3- - 3a

(2] Original theme

ﬁz..—;r.
—

—
(b)Y Transposition
%"—m f == - - g

(c) Inversion

E—E—?: fe 1= = |
HE : b= E— |

W 311 ki eha Bg8 B 3 2
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Sri - hn#aggir

AR AL FRH R BT OS> APRF - BRYFWMA G R F
T fRREF I RYIEAIERY FRY > iR R R

Woo A1 HAPRIEITE AR L w0 4.2 SRHT gk o
41 s i

B4l iiia@ 29 edee ~HH: %- %5 LFH » MDIFile -
Fi® 43K 2H ~ MIDIFile » &% - hmpg@®er £pd Er galir
Pitch » kst g dfizdt Pitch 45 41 # i “f <1 Prime Form ; %@ * ¥ &3 »
MIDIFile - 3| % = % pF ] ¢ &2+ MIDI File ¢ Prime Form-3% 4 % 22 Tonal
F & Atonal § # - E# 44 Tonal § #1t > €7 ~ %2 %= Contour c:%
B EH Atonal PIE e~ B Ao Kw o IpF o kKt i Meter - Bar
Number 2 Rhythm Complexity= £ » & (& RI {3355 » B4 FREH 4 2
R A FEFER R Bk 2 Bl B o

o o T T

W4l c32haH
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:# » MIDIFile > k% ¢ 53+ MIDIFile ¢ » % & Pitch Class: st
Fod A w A G R ¥ 35 0w 0 Prime Form o & 35 STEP 203 429

yoB] 4.2 5 o

200 Create PCS Music

‘ Load File: "sakuraimelody).mid" load OK. |

sakura(melody).mid's PrimeForm is :
[0,1,5.,6,8]

W 4.2 % » MIDI File

%"%?ﬁij{?ﬁ%’ég% MIDI File » & STEP 2%@&?% Cz BZx 12 %
Pitch g @ * —‘ﬁ 9 i st * 0 Pitch > & 3l 4k ¢ % iz# Pitch 45 41 Prime From >
TEE T AT 3 e =¥ 5 4r@ 4.3 77 o

0,00 Create PES Music

| C,E,G, are selected.
| Prime form is:[0,3,7] m |

¥ 4.3 Prime Form % #&
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REFLERAL Tonal § #& Atonal 3 # > F i * K% Tonal § £ ¢
7 ] 2 gi= Contour sh:g 5 113> Contour 1335 Melody Generator [23f#(®
o AT B R E T & e R 2O EE - R (M 44)

C.E,G, are selected.
| Prime form is:[0,3,7]

InvertedU
Ascending
Descending
Random

W 4.4 Tonal § #:55#
wE A u ke STEP 4Y th= B ¢

® s (Meter)

% ow pend %o 34 3pchE

G 34 4p 2 A4 dperiEE o A ulA G = 4p A
@ A4 jp e % R4 LHL R

%{’f"’%'#‘ﬂ, 34 dpEE b r PR TR
jaiE kA4 o
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® | ¥k (Bars)

JEAEE 8~ 16 - 24 2 32 ) Fw bl SRR T K K iE
Fe] Sl 8o H o Adargg o BRPBR S FRY FERD]EL 16
JE o RgAL S AZB A BRIk ERF]F L2

AL AR g A BRi R .

® & ZigA (Rhythm Complexity)

Ay LHL Fiaz kA2 4 & %%
P € PRpislcE > KA 317
3 (3.3%) kx A E | ek

o

B.is» i #idf STEP 13 STEP 4 p 3 kA 2 % » ¥ | ik
i 3 A blde Mo B G - 3 TR R 16 [ W A 2 B A
fAidE> 24 ) &350 5 ABA ¥ o

A ek Mgk i Tonal 2 Atonal e R A 4 2V BT Ok Ae w4 R
Tonal 2 Atonal &7 i73 % o

4.2.1 Atonal f it % %

B 4.5 % Atoanl F it %o ApEr C* v D~ D¥ v F ¥ it
BEH S EAREAEL 2 5% g AP0 Pitch-Class€ ~ D ~ D¥ ~ F ¢ Prime
Form > 2 & [0,1,24] » HFEH N v i it o B v 4 %~ &
#* T5([5,6,7,9]) > * F¢ E7 B 457

BEEIRFBS R LMPNA 2 htA LR RE L s LT TR
ity @ * 7] Retrograde> 3 38 % %4 {7 > 148 A K& - &1 &% ~ |2
AR B RS E LY 160 & .

4.2.2 Tonal § it %
B 4.6 7 Toanl § (v % gt AipE* C ~ E ~ G 3733 %4>

|
FEAREL T AME G <3 %E Contour 3 U 35 23y C -~ E
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G ¢ Prime Form 2 [0,3,7] > (5i% Prime Forme Filteré#:E ) & G < AP+ *
Pirme Form# i- 5 * T4 ([4,7,11]) ~ To([9,0,4]) ~ T11([11,2,6]) - Tzl([2,11,7])

TA(7,4,0]) 2 Tol([9,6,2]) @ % — | & # * TJA(2,1L,7]) ~ & = -] & pl @ »
Tol([9,6,2]) * ¢ 7K 46 ¢ o

Bo g L Rt ¥ 2 EoT o g e b chds 8 1t 5 Retrograde- @ gt o
y};_r—‘ﬁ:a_/zg_‘zr»ﬁ A I rﬂwy4 i%A’J‘z.&J@gﬁ s

theme A

ﬂ n n T T 1= 1 ]
F i L o T Ln & ¥ | LT L1 . & | DL T I. I :;I
e e e s e e e B e L . . e |
LY p— 1t;ﬂ' #;ihi

¢ Retrograde

5 . : R =
e — e — e e ====
) o< |,..LF_'} - 7
g

A hmql '1‘[01241

7~ : P e e e T e i
el AT i | L. | i ]
.

ig ivi"tl)j

T Retrograde

ﬂ - T - T l\‘; [\.' - | -
—— e e o ——— =
[ v —

< 7333 3 =3 3
e R—

14

0 : . — . o s e s e |
G ry et v v v vt i e L e |
\l. 1 i 1 1 7 'I_'I-‘I- T - 1l |
L + g et ﬁ

W 4.5 Atonal ® % %

theme A

[211.7] =T1[0.3.7]

L

=AM

oo

Ly
L_j
M

N

(™

Ly

TNt
By
1™
&
====

ok

W 4.6 Tonal ¢ it %
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BFKR G AP B o TFRREIEERG L - s BEFERE - W
%%“{?Wﬁyi~éif€%%?%ﬁ°é*i&hﬁwﬂﬁi L g
BRAAFE > FaAMIARIE i APaEy 3 2E G e a
PR 6 ek LRI FFEOPER 4 B B DA o FRR
FE e tr o AP S RS AREFRYR O -y R RV A X
@gg@g,u‘gﬁ.ﬁlﬁ , W eg L gl .-F}]z»’; T A 5 T E L»};— A =237 &
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R
Al 8 0 |
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f B
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FE O BE 5T% 0 i ﬁ- é—*zévxf P B s 43% 0 AR B #304
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P o APRENFS FRAL N kehT % MDDl #c HY Fr g L
Boow AR # o ARASYFEIF A0 - [ 500 ARG Y
A5 A AT AA G PHFESAR C ERYG 0 LA L) 25
A @RI R oA NARE AL EY o F RSN BE A g Flp R
PhE R RED LS

FALDEART > APRAR ««@ ARRORZRA L FLRFFE

SR P47 %S MDDl 4h: G R # Pf'z,mlfl‘?“’ A RABE LS
?wwpag,’w\wpww“# ,?'Jpéﬁjmi 01 - 04 - 06 08 ﬁ
AL K 02 ~ 03~ 052 07 52535 %« 4 5.1 5 A Mk suitd
oo e P T L 78.25% 2 fha Pyead Ti5% 52.75%:
B BOARIEESY o %3 01 -~ 04 2 08 3247 Hini LA Bt ph
L0820 ~ 829 2 80% - #% 06 5|3 0 i Al At 6l 67%¢

3 5.1 A% MIDI et By s et

>z Y @ Y >z Y >am Y >am Y B >m Y Y

XSS XSS XSS XSS XSS EXSEY EXSSaE EIN

SEr 01 S5 02 ‘E’u%i 03 ‘ﬁn%i 04 ‘E:%{ 05 % 06]. ﬁn%’i 07 % 08
=k = % = = = % = = 4l = ok
B 75 B 75 E 7% B 75 g 7% g 7% g 7% g 7%
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Q) @*) O2) O*) @*r) @~) @+r) @B+)
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241) 6*) @) @2*) BG*) @) B*) 2+)
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0
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HEPROEZH o R R APREARE S AR
i b5 % FooHY AP RL uazﬁﬁﬁm‘a‘% No. 4 %
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%t 52 &A% ﬁq#a"':‘ix ‘.:‘pk'km'\"' MIDI *‘%W’i r}f' :-?3'1.?\;"'%:

Y

2@ X e >am Y >am Y >am Y >m Y >m Y

P\-‘»P S S S S S N N
% 01 sm5e 02 ‘ﬁ'u%{ 03 ‘ﬁ'u%{ 04 ‘ﬁ'u%{ 05| 555 065 07].5m 5. 08
EFRA[EFA(ET AL 3| L3 |EL7 AT AL #
FE A2 |58 8 dp Br i |3#

B (=) 43%| 14%| 0% | 43%| 14%| 43%| 14%| 29%
@A) @*r) ©Ox) B*) @r) @) @r)y 2+)
FE (#H) 14%| 72%| 29%| 14%| 43%| 29%| 29%| 29%
L) Gr) @A) @) B*) @) @2*) 2+)

7 ki 29%| 0% | 57%| 14%| 14%| 14%| 43%| 29%
#3) @) O2) @) @) @9 @) B *)
AR 14%| 14%| 14%| 29%| 29%| 14%| 14%| 14%

F2hR) | @A) @A) @A) @) @) @) @ @)

LE SR IRE D G 0 AP LSS 04 2 %3t 07 & MIDI 5 6)F > &3
LR RS 3 BT o A * Likert 5-point Scales 2 3F B T304 fioo #E
Jﬁfw\’zfﬁ‘i&:éb#ﬂ%«ﬁz& PRI e s s FHEIZ A APHLE D A
PR N o Bl 4.6 L %% 04 ch MIDI #36) 0 2d {22 d 7 52 &
PR DA A PEIREHEHE MDI g ggicag Ae%T
4 53¢ g B yER S T os s 35 -

Bl 4.5 5 %% 07 (hMIDI g% 6] fod == 5 4% L A > )t 5 MIDI ¢
# 4 5t ¥ 5 Retrograde d **§ A 2 B & | 3—'% XEFEA LML p oD
BB 1 T IR RS 06 <0 MIDI A 5 2.79 ,ﬂd %52¢ g4
lij o

|

4 53 A% MIDI fherds {8 5% P BALR 3 4
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B4 0 B 4 2 |8 0 | B 4 B0 g 0 0 B0 o o | B0 g
TR A RUNE = RO~ RUR T = RO~ RUNT =3 RO R
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HRE 0 0 0 0 0 0 0 0
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*a. RN S

39
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t4% : The Prim Forms Table (F# % & : http://composertools.com/Theory/)

I nterval
Vector

count

Forte code

Prime form

Inverted form

Sets of 0 pitch classes, 0 intervals (1 vector, 1 quality, 1 total)

<000000>

)

| O{silence}

Sets of 1 pitch classes, 0 intervals (1 vector, 1 quality, 12 total)

<000000>

| (12)

| (0){single-note}

Sets of 2 pitch classes, 1 intervals (6 vectors, 6 qualities, 66 total)

<100000> (12) (0,1){half-step}

<010000> (12) (0,2){whole-step}

<001000> (12) (0,3){minor-third}

<000100> (12) (0,4){major-third}

<000010> (12) (0,5){perfect}

<000001> (6) (0,6){tritone}

Sets of 3 pitch classes, 3 intervals (12 vectors, 19 qualities, 220 total)

<210000> (12) 3-1: (0,1,2)

<111000> (24) 3-2: (0,1,3) [0,2,3]

<101100> (24) 3-3: (0,1,4) [0,3,4]

<100110> (24) 3-4: (0,1,5) [0,4,5]

<100011> (24) 3-5: (0,1,6) [0,5,6]

<020100> (12) 3-6: (0,2,4)

<011010> (24) 3-7: (0,2,5) [0,3,5]

<010101> (24) 3-8: (0,2,6){It.} [0,4,6]

<010020> (12) 3-9: (0,2,7) {quar-3}

<002001> (12) 3-10: (0,3,6){dim}

<001110> (24) 3-11: (0,3,7)}{min} [0,4,7]{maj}

<000300> (4) 3-12: (0,4,8){aug}

Sets of 4 pitch classes, 6 intervals (28 vectors, 43 qualities, 495 total)

<321000> (12) 4-1: (0,1,2,3)

<221100> (24) 4-2: (0,1,2,4) [0,2,3,4]

<212100> (12) 4-3: (0,1,3,4)

<211110> (24) 4-4: (0,1,2,5) [0,3,4,5]

<210111> (24) 4-5: (0,1,2,6) [0,4,5,6]

<210021> (12) 4-6: (0,1,2,7)

<201210> (12) 4-7: (0,1,4,5)

<200121> (12) 4-8: (0,1,5,6)

<200022> (6) 4-9: (0,1,6,7)

<122010> (12) 4-10: (0,2,3,5)

<121110> (24) 4-11: (0,1,3,5) [0,2,4,5]

<112101> (24) 4-12: (0,2,3,6) [0,3,4,6]

<112011> (24) 4-13: (0,1,3,6) [0,3,5,6]

<111120> (24) 4-14: (0,2,3,7) [0,4,5,7]

<111111> (48) 4-715: (0,1,4,6) [0,2,5,6]
4-729: (0,1,3,7) [0,4,6,7]
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Interval count Forte code | Prime form Inverted form
Vector
<110121> (24) 4-16: (0,1,5,7) [0,2,6,7]
<102210> (12) 4-17: (0,3,4,7)
<102111> (24) 4-18: (0,1,4,7) [0,3,6,7]
<101310> (24) 4-19: (0,1,4,8){mM7} [0,3,4,8]
<101220> (12) 4-20: (0,1,5,8){maj7}
<030201> (12) 4-21: (0,2,4,6)
<021120> (24) 4-22: (0,2,4,7) [0,3,5,7]
<021030> (12) 4-23: (0,2,5,7){quar-4}
<020301> (12) 4-24. (0,2,4,8){7+5}
<020202> (6) 4-25: (0,2,6,8){fr.,7-5}
<012120> (12) 4-26: (0,3,5,8){min7,majé}
<012111> (24) 4-27: (0,2,5,8){hd7} [0,3,6,8]{dom7]
<004002> (3) 4-28: (0,3,6,9){dd7}
Sets of 5 pitch classes, 10 intervals (35 vectors, 66 qualities, 792 total)
<432100> (12) 5-1: (0,1,2,3,4)
<332110> (24) 5-2: (0,1,2,3,5) [0,2,3,4,5]
<322210> (24) 5-3: (0,1,2,4,5) [0,1,3,4,5]
<322111> (24) 5-4: (0,1,2,3,6) [0,3,4,5,6]
<321121> (24) 5-5: (0,1,2,3,7) [0,4,5,6,7]
<311221> (24) 5-6: (0,1,2,5,6) [0,1,4,5,6]
<310132> (24) 5-7: (0,1,2,6,7) [0,1,5,6,7]
<232201> (12) 5-8: (0,2,3,4,6)
<231211> (24) 5-9: (0,1,2,4,6) [0,2,4,5,6]
<223111> (24) 5-10: (0,1,3,4,6) [0,2,3,5,6]
<222220> (24) 5-11: (0,2,3,4,7) [0,3,4,5,7]
<222121> (36) 5-212: (0,1,3,5,6)

5-Z36: (0,1,2,4,7) [0,3,5,6,7]
<221311> (24) 5-13: (0,1,2,4,8) [0,2,3,4,8]
<221131> (24) 5-14: (0,1,2,5,7) [0,2,5,6,7]
<220222> (12) 5-15: (0,1,2,6,8)
<213211> (24) 5-16: (0,1,3,4,7) [0,3,4,6,7]
<212320> (24) 5-Z17: (0,1,3,4,8)

5-737: (0,3,4,5,8)
<212221> (48) 5-718: (0,1,4,5,7) [0,2,3,6,7]

5-738: (0,1,2,5,8) [0,3,6,7,8]
<212122> (24) 5-19: (0,1,3,6,7) [0,1,4,6,7]
<211231> (24) 5-20: (0,1,3,7,8) [0,1,5,7,8]
<202420> (24) 5-21: (0,1,4,5,8) [0,3,4,7,8]
<202321> (12) 5-22: (0,1,4,7,8)
<132130> (24) 5-23: (0,2,3,5,7) [0,2,4,5,7]
<131221> (24) 5-24: (0,1,3,5,7) [0,2,4,6,7]
<123121> (24) 5-25: (0,2,3,5,8) [0,3,5,6,8]
<122311> (24) 5-26: (0,2,4,5,8) [0,3,4,6,8]
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Interval count Forte Prime form Inverted form
Vector code
<122230> | (24) 5-27: (0,1,3,5,8) [0,3,5,7,8]{min9%}
<122212> | (24) 5-28: (0,2,3,6,8) [0,2,5,6,8]
<122131> | (24) 5-29: (0,1,3,6,8) [0,2,5,7,8]
<121321> | (24) 5-30: (0,1,4,6,8) [0,2,4,7,8]
<114112> | (24) 5-31: (0,1,3,6,9) [0,2,3,6,9{7-9}
<113221> | (24) 5-32: (0,1,4,6,9) [0,2,5,6,9]{7+9}
<040402> | (12) 5-33: (0,2,4,6,8){9+5,9-5}
<032221> | (12) 5-34: (0,2,4,6,9){dom9}
<032140> | (12) 5-35: (0,2,4,7,9){pentatonic,Quar;5}
Sets of 6 pitch classes, 15 intervals (35 vectors, 80 qualities, 924 total)
<543210> | (12) 6-1: (0,1,2,3,4,5)
<443211> | (24) 6-2: (0,1,2,3,4,6) [0,2,3,4,5,6]
<433221> | (48) 6-Z3: (0,1,2,3,5,6) [0,1,3,4,5,6]
6-Z36: (0,1,2,3,4,7) [0,3,4,5,6,7]
<432321> | (24) 6-Z4: (0,1,2,4,5,6)
6-Z37: (0,1,2,3,4,8)
<422232> | (24) 6-5: (0,1,2,3,6,7) [0,1,4,5,6,7]
<421242> | (24) 6-Z6: (0,1,2,5,6,7)
6-738: (0,1,2,3,7,8)
<420243> | (6) 6-7: (0,1,2,6,7,8)
<343230> | (12) 6-8: (0,2,3,4,5,7)
<342231> | (24) 6-9: (0,1,2,3,5,7) [0,2,4,5,6,7]
<333321> | (48) 6-710: (0,1,3,4,5,7) [0,2,3,4,6,7]
6-Z239: (0,2,3,4,5,8) [0,3,4,5,6,8]
<333231> | (48) 6-Z11: (0,1,2,4,5,7) [0,2,3,5,6,7]
6-Z40: (0,1,2,3,5,8) [0,3,5,6,7,8]
<332232> | (48) 6-712: (0,1,2,4,6,7) [0,1,3,5,6,7]
6-Z41: (0,1,2,3,6,8) [0,2,5,6,7,8]
<324222> | (24) 6-Z13: (0,1,3,4,6,7)
6-742: (0,1,2,3,6,9)
<323430> | (24) 6-14: (0,1,3,4,5,8) [0,3,4,5,7,8]
<323421> | (24) 6-15: (0,1,2,4,5,8) [0,3,4,6,7,8]
<322431> | (24) 6-16: (0,1,4,5,6,8) [0,2,3,4,7,8]
<322332> | (48) 6-Z17: (0,1,2,4,7,8) [0,1,4,6,7,8]
6-Z43: (0,1,2,5,6,8) [0,2,3,6,7,8]
<322242> | (24) 6-18: (0,1,2,5,7,8) [0,1,3,6,7,8]
<313431> | (48) 6-719: (0,1,3,4,7,8) [0,1,4,5,7,8]
6-Z44. (0,1,2,5,6,9) [0,1,4,5,6,9]
<303630> | (4) 6-20: (0,1,4,5,8,9)
<242412> | (24) 6-21: (0,2,3,4,6,8) [0,2,4,5,6,8]
<241422> | (24) 6-22: (0,1,2,4,6,8) [0,2,4,6,7,8]
<234222> | (24) 6-723: (0,2,3,5,6,8)
6-Z45: (0,2,3,4,6,9)
<233331> | (48) 6-7224: (0,1,3,4,6,8) [0,2,4,5,7,8]
6-Z46: (0,1,2,4,6,9) [0,2,4,5,6,9]
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Interval count | Forte Prime form Inverted form
Vector code
<233241> (48) 6-225: | (0,1,3,5,6,8) [0,2,3,5,7,8]

6-247: | (0,1,2,4,7,9) [0,2,3,4,7,9]
<232341> (24) 6-226: | (0,1,3,5,7,8)

6-248: | (0,1,2,5,7,9)
<225222> (24) 6-27: (0,1,3,4,6,9) [0,2,3,5,6,9]
<224322> (24) 6-228: | (0,1,3,5,6,9)

6-249: | (0,1,3,4,7,9)
<224232> (24) 6-229: | (0,1,3,6,8,9)

6-250: | (0,1,4,6,7,9)
<224223> (12) 6-30: (0,1,3,6,7,9) [0,2,3,6,8,9]
<223431> (24) 6-31: (0,1,3,5,8,9) [0,1,4,6,8,9]
<143250> (12) 6-32: (0,2,4,5,7,9){min11}
<143241> (24) 6-33: (0,2,3,5,7,9) [0,2,4,6,7,9]{dom11}
<142422> (24) 6-34: (0,1,3,5,7,9) [0,2,4,6,8,9]
<060603> (2) 6-35: (0,2,4,6,8,A){wholetone}

Sets of 7 pitch classes, 21 intervals (35 vectors, 66 qualities, 792 total)
<654321> (12) 7-1: (0,1,2,3,4,5,6)

<554331> (24) 7-2: (0,1,2,3,4,5,7) [0,2,3,4,5,6,7]
<544431> (24) 7-3: (0,1,2,3,4,5,8) [0,3,4,5,6,7,8]
<544332> (24) 7-4: (0,1,2,3,4,6,7) [0,1,3,4,5,6,7]
<543342> | (24) 7-5: (0,1,2,3,5,6,7) [0,1,2,4,5,6,7]
<533442> (24) 7-6: (0,1,2,3,4,7,8) [0,1,4,5,6,7,8]
<532353> (24) 7-7: (0,1,2,3,6,7,8) [0,1,2,5,6,7,8]
<454422> (12) 7-8: (0,2,3,4,5,6,8)

<453432> (24) 7-9: (0,1,2,3,4,6,8) [0,2,4,5,6,7,8]
<445332> (24) 7-10: (0,1,2,3,4,6,9) [0,2,3,4,5,6,9]
<444441> (24) 7-11: (0,1,3,4,5,6,8) [0,2,3,4,5,7,8]
<444342> | (36) 7-212: | (0,1,2,3,4,7,9)

7-236: | (0,1,2,3,5,6,8) [0,2,3,5,6,7,8]
<443532> (24) 7-13: (0,1,2,4,5,6,8) [0,2,3,4,6,7,8]
<443352> (24) 7-14: (0,1,2,3,5,7,8) [0,1,3,5,6,7,8]
<442443> (12) 7-15: (0,1,2,4,6,7,8)
<435432> (24) 7-16: (0,1,2,3,5,6,9) [0,1,3,4,5,6,9]
<442443> (12) 7-15: (0,1,2,4,6,7,8)
<435432> (24) 7-16: (0,1,2,3,5,6,9) [0,1,3,4,5,6,9]
<434541> | (24) 7-217: | (0,1,2,4,5,6,9)

7-237: | (0,1,3,4,5,7,8)
<434442> | (48) 7-718: | (0,1,4,5,6,7,9) [0,2,3,4,5,8,9]

7-238: | (0,1,2,4,5,7,8) [0,1,3,4,6,7,8]
<434343> (24) 7-19: (0,1,2,3,6,7,9) [0,1,2,3,6,8,9]
<433452> (24) 7-20: (0,1,2,4,7,8,9) [0,1,2,5,7,8,9]
<424641> (24) 7-21: (0,1,2,4,5,8,9) [0,1,3,4,5,8,9]
<424542> (12) 7-22: (0,1,2,5,6,8,9){hungar-min}
<354351> (24) 7-23: (0,2,3,4,5,7,9) [0,2,4,5,6,7,9]
<353442> (24) 7-24: (0,1,2,3,5,7,9) [0,2,4,6,7,8,9]
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Interval count Forte Prime form Inverted form
Vector code

<345342> (24) 7-25: (0,2,3,4,6,7,9) [0,2,3,5,6,7,9]
<344532> (24) 7-26: (0,1,3,4,5,7,9) [0,2,4,5,6,8,9]
<344451> (24) 7-27: (0,1,2,4,5,7,9) [0,2,4,5,7,8,9]
<344433> (24) 7-28: (0,1,3,5,6,7,9) [0,2,3,4,6,8,9]
<344352> (24) 7-29: (0,1,2,4,6,7,9) [0,2,3,5,7,8,9]
<343542> (24) 7-30: (0,1,2,4,6,8,9) [0,1,3,5,7,8,9]
<336333> (24) 7-31: (0,1,3,4,6,7,9) [0,2,3,5,6,8,9]
<335442> (24) 7-32: (0,1,3,4,6,8,9){harm-min] [0,1,3,5,6,8,9]
<262623> (12) 7-33: (0,1,2,4,6,8,A)

<254442> (12) 7-34: (0,1,3,4,6,8,A)

<254361> (12) 7-35: (0,1,3,5,6,8,A){diatonic}

Sets of 8 pitch classes, 28 intvls (

28 vectors, 43 qualities, 495 total)

<765442> (12) 8-1: (0,1,2,3,4,5,6,7)

<665542> (24) 8-2: (0,1,2,3,4,5,6,8) [0,2,3,4,5,6,7,8]

<656542> (12) 8-3: (0,1,2,3,4,5,6,9)

<655552> (24) 8-4: (0,1,2,3,4,5,7,8) [0,1,3,4,5,6,7,8]

<654553> (24) 8-5: (0,1,2,3,4,6,7,8) [0,1,2,4,5,6,7,8]

<654463> (12) 8-6: (0,1,2,3,5,6,7,8)

<645652> (12) 8-7: (0,1,2,3,4,5,8,9)

<644563> (12) 8-8: (0,1,2,3,4,7,8,9)

<644464> (6) 8-9: (0,1,2,3,6,7,8,9)

<566452> (12) 8-10: (0,2,3,4,5,6,7,9)

<565552> (24) 8-11: (0,1,2,3,4,5,7,9) [0,2,4,5,6,7,8,9]

<556543> (24) 8-12: (0,1,3,4,5,6,7,9) [0,2,3,4,5,6,8,9]

<556453> (24) 8-13: (0,1,2,3,4,6,7,9) [0,2,3,5,6,7,8,9]

<555562> (24) 8-14- (0,1,2,4,5,6,7,9) [0,2,3,4,5,7,8,9]

<555553> (48) 8-z15. | (0,1,2,3,4,6,8,9) [0,1,3,5,6,7,8,9]
8-729: | (0,1,2,3,5,6,7,9) [0,2,3,4,6,7,8,9]

<554563> (24) 8-16: (0,1,2,3,5,7,8,9) [0,1,2,4,6,7,8,9]

<546652> (12) 8-17: (0,1,3,4,5,6,8,9)

<546553> (24) 8-18: (0,1,2,3,5,6,8,9) [0,1,3,4,6,7,8,9]

<545752> (24) 8-10: (0,1,2,4,5,6,8,9) [0,1,3,4,5,7,8,9]

<545662> (12) 8-20: (0,1,2,4,5,7,8,9)

<474643> (12) 8-21: (0,1,2,3,4,6,8,A)

<465562> (24) 8-22: (0,1,2,3,5,6,8,A) [0,1,3,4,5,6,8,A]

<465472> (12) 8-23: (0,1,2,3,5,7,8,A)

<464743> (12) 8-24: (0,1,2,4,5,6,8,A)

<464644> (6) 8-25: (0,1,2,4,6,7,8,A)

<456562> (12) 8-26: (0,1,2,4,5,7,9,A)

<456553> (24) 8-27: (0,1,2,4,5,7,8,A) [0,1,3,4,6,7,8,A]

<448444> (3) 8-28: (0,1,3,4,6,7,9,A){octatonic}

Sets of 9 pitch classes, 36 intervals

(12 vectors, 19 qualities, 220 total)

<876663> (12) 9-1: (0,1,2,3,4,5,6,7,8)
<777663> (24) 9-2: (0,1,2,3,4,5,6,7,9) [0,2,3,4,5,6,7,8,9]
<767763> (24) 9-3: (0,1,2,3,4,5,6,8,9) [0,1,3,4,5,6,7,8,9]

48



Interval count | Forte code Prime form Inverted form

Vector

<766773> (24) 9-4: (0,1,2,3,4,5,7,8,9) [0,1,2,4,5,6,7,8]9]
<766674> (24) 9-5: (0,1,2,3,4,6,7,8,9) [0,1,2,3,5,6,7,8/9]
<686763> (12) 9-6: (0,1,2,3,4,5,6,8,A)

<677673> (24) 9-7: (0,1,2,3,4,5,7,8,A) [0,1,3,4,5,6,7,8,A]
<676764> (24) 9-8: (0,1,2,3,4,6,7,8,A) [0,1,2,4,5,6,7,8,A]
<676683> (12) 9-9: (0,1,2,3,5,6,7,8,A)

<668664> (12) 9-10: (0,1,2,3,4,6,7,9,A)

<667773> (24) 9-11: (0,1,2,3,5,6,7,9,A) [0,1,2,4,5,6,7,9/A]
<666963> (4) 9-12: (0,1,2,4,5,6,8,9,A)

Sets of 10 pitch classes, 45 intervals (6 vectors, 6 qualities, 66 total)

<988884> (12) (0,1,2,3,4,5,6,7,8,9)

<898884> (12) (0,1,2,3,4,5,6,7,8,A)

<889884> (12) (0,1,2,3,4,5,6,7,9,A)

<888984> (12) (0,1,2,3,4,5,6,8,9,A)

<888894> (12) (0,1,2,3,4,5,7,8,9,A)

<888885> (6) (0,1,2,3,4,6,7,8,9,A)

Sets of 11 pitch classes, 55 intervals (1 vector, 1 quality, 12 total)

<AAAAA5>

[ (12)

1(0,1,2,3,4,5,6,7,8,9,A) |

Sets of 12 pitch classes, 66 intervals (1 vector, 1 quality, 1 total)

<CCCCC6>

(1)

(0,1,2,3,4,5,6,7,8,9,A,B)
{chromatic}
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