AFzLogn =g 1997)
267 pp. 253~276

Pitch-Class Set °|Z2] o]3]

z A x*

<z x>
I. AF3a A V. BUEA
II. Pitch-Class Set
1. Normal Order B 2. Prime Forms & Vectors of
2. Prime Form Pitch-Class Sets
M. gotoln SAHE Set FehS o ER
L o3y “Eg 2w o * GRES

"HF2] 7] Sets} 43
2. W29 27 7} Op2,
No.2¢] Sets®} A3 @A

RESER

&3 EZE|(Allen Forte)Ve 1973d0l &He "&#AME Sote] +Z(The Structure
of Atonal Music)"2| X B¥3tH ol F4H< 2041719 &FE S F, vISd
S 2H(non-serial works)ell W& #3tFA B4 WPE AAFHATE 2 o] HelA
otHo YEl}e EE SES H&HAY £33, 21 3A4F ¥ 9 2F
o2 ¥ ¥(segmentation)dty BV Z 1§ FEL S} #AQLC) CAAM B

* AFuSstn A&y a4
1) 192613 12€¥ 239 vl Oregon= Portlandol A &3 &9 o]&7}).
2) Allen Forte, The Structure of Atonal Music (New Haven: Yale University Press, 1973).
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2 PMETXBR WIE H2688 (1997)

74 HEE TP 12709 o2 FLIT o] FEL 094 1I7HAY AR
HsiAA 7+ agE°] HAe 729 V1FH BAE 789 AR (Set) 08 E o] &
3t AAIH oz A oledt 4 WYL Pitch-Class Set ©o|& EE &
A Set o] &ojst ¥

AU vLyg oL w$ ZFFHon ALY & ZFESo £ YAREY
A EZstn daEA AMEHT] gl 7€ FEolv 3 EHtte s £33
J SZRAES A w3 gk 53 U S FAFAA olHFT NS
0 FEHAA veldd a8y ¢ X2EH s A9 o8 B3 du2a, §
HE, W2, 2EZNAT), B2y, v2 &, olojlHx AFgol, uig = F9 %
Fol WAHY e 23 HAAE ATH2LZ E43{AT

E AFEe ¢d Z2H Y set o]& FolA Pitch-Class Setst 1 BAIE 0] 204
7} @9 o SFUAFFAAN SRAEY FERE %A BHHIL HEHEIE o]
getedl 1 53] JUth

. Pitch-Class Sets

Pitch-Class Set4& tHolA EAS 3] 29 SE& a2FEE *5':‘?..}3} a
FEE IFEE %018 FASE 094 1174219 £42 AsA7 el & o

< 7Y q7)de 5498 & FEHA AHREA ¥eth A2 EHHE pe
set&2 HILE A3 FHAHoE ol FLHIY HA st Aok L7}
Atk GEEW <GR 1> FZo] Y Fo.2 FAHE D-GHFCH 350l
ATk 7, olg dAUHE ASHEH A2 A [28119 pe seto] Ak
A7 A 227 7HE AL RAANAREH & A7kA] A2 widstd [1,2,8]9 pe set
€ YA mH+ed, olAE ordered pc seto]t ok ordered pc setd FH O SEE

3 EW Y FELE e got olErke dgel ANY AU AMelA T wzae)
eHel ‘B FEH Qe 4F HME Set o]Eoy HHI BAH Wi gioh
Janet Schmaltfeldt, Berg's Wozzeck: Harmonic Language and Dramatic Design, (New
Haven: Yale University Press, 1983).

4) o]3t &oA pc setgt &
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Pitch-Class Set o]&¢] oj3} 3

HEEo 2 wdd Az P& rtgye ReE o e SAEY THE 7}
A 2 RAMEE vjE3= normal order®] #HFE AA THY pe setd ol &
ZtE prime formo.2 AYdted 2 AL S gt

<%y 1>
A <Ordered pc set>
[1 2 81

1. Normal Order

tR A E£¥H 5L ordered pc seteZ BMPFFPOH 3L normal order
2t 3he 718 HEE Zolof g} o)RE & LF Alolg Ao N FL& T
Aoz WddE ¥elE 3, ordered pe setdlld E8EE (EBRNEF:
permutation)®] P2 FAFH. & EW 34Y < abcert AL2H, olRY &
BEE2 [abel, [beal, [cabld 37kA Hejz yehdo. 4709 o2 FAHE
setd] €L ELS 471X YHE Yeldoh

&9 setl A normal order& V7] YsME U 2L AL stk )
A, ordered pc set& TEF] o] set& TFLIE A Ao o) olnolr He
AN 2 AR FYo] AR =, oA 7 Y4V &Y Hu)
128 "sjFojol &S gttt qusld AWA So) £85I FJo] FTHA set
o mA Y Ao AN AE set Bth LI o] Yx&7] Wo|t) EX,
THTEE 449 pe setE FAA vl g9 £ANM A AKH L& W £
M 71 HL 59 set7} normal order’t ®th wWebd <M 1>¢ D-GECH
BH-E-ol A ordered pc set [1,28]9 £#¢F <otE 2>} normal order® F3}E W
He o3 2o
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4 BMBHFABRR WXE F268 (1997)

<R 2>
A AO Al A2
+b .I;T E
%’F P -l
[1,2,8) 12,8,13) [8,13,14]
’ or 128717 (81 2]

g oA g 2

A0 [1,2,8]
Al [2813] 11
A2 [8,13,14] 6 *

A7)l normal order A27} ®t} 2@y o7 o] pe set [02,4,8]0) &8
g FEw, A3 FY £V} & £RE2 YeEdE 497 Uk

A0 [0,2,4,8] 8 *
Al [248]12] 10
A2 [4,81214] 10
A3 [8,12,14,16] 8 =

normal ordere A0,A37} H+=H|, o]d Zgole R HA 3 X F A &
o] #£F vingth & A0 <04 > =4, A3 < 814 > = 69 AFAJ} Arled HF
A<}l normal ordere= A07} ®th E§ oj¥o A3} JME e £zE YEuE
B, AL Bl A HA &9 2E vt oY AHsA ke A U
ElUd, ojdje EF7F normal order7b 7] wWEO] =R IJUE Agd i
normal orderZ 4=tk tSdle 6719 S22 FHE pc set [0,34,7,811]1¢)

normal order& T-3jH.2},

A0 [0,34,7,811] 11
Al [34,7811,12] 9 x
A2 [4,7811,12,15] 11
A3 [7,811,12,15,16] 9 *
A4 [8,11,12,15,16,19] 11
A5 [11,12,15,16,19,20] 9 =

AR setFoNA ALA3ASE L&A 99 &3 2E Hdng, ol A
A 53 EoAM F WA 59 #£E vadc
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Pitch-Class Set ol&¢l ol3 5

Al [3,4 7 811 -] 8
A3 [7 81 1,12,15 -] 8
A5 [11,12,1516,19 --- ] 8

He AFfe ALA3ASY BEF FYEFA 89 3 #E /HAEE EdA MUHA
g wlagi

5
5
5

— D
Vv
(IR TIT]

3o

\4
nono
b

AL R 3 A oA dA & gt

— 00
Vv
Hnonon

1
1
1

AHRH O 3749 pe sete TV} FYF SHEE JHABZ Al A3, ASE o
= Aoy} normal order’} ©t}.

2. Prime Form

Prime Form®] 742 normal order$! pc setollA R #HA && 002 33,
M2l FEY FE A MA A #£2AM oA <4R 3>3 o] normal
order?l 2719 pc set A:[34,7,9,11]1% B:[1,2579]9] prime formg #Aks] Bz} A
o R UA £ 3% 022 FE F UA A5 45 4-3=19] Hu, A dx 5 7&
7-3=4, ¥] MAE 9-3=6, b3l WA= 11-3=80] Hr}. °]}ZL WHOZ set B
AAAE 028 FA UnAe 47 14680] 59 AnFo= olegfe} go] At B
9] prime form& FY3A Yehdo
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6 BMMBETARE MK F2688 (1997)

<dy 3>
<Normal Order> <Prime Form>

e ,ﬁ.ﬁ'

A:l3, 4, 7, 9, 111 B:?l', 2, 5,7, 91 (o, 1, 4, 6, 81

0

normal order prime form set name
A: [3,4,79,11] {0,1,4,6,8] 5-30
B: [1,2,5,7,9] [0,1,4,6,8] 5-30

olg} e FT|A A dyAE pc set prime formole ZZ THF set
name ©] FHEHo Ut ¢ X 2H prime form F2EDN = 37N 97) 71X
o] 8 Zv EE £F9 pc seto] i prime forme©] 22078 A ATt 22070
set nameE - hyphen(-)2.2 B HE 2719 <A8]2 EA|E 4|, hyphend] 9%
o= 715 (E¥cardinal number)Z4 3914 9743 set?] 74 5L Yelz Q)
o0, LEZde MF(F#rordinal number)e] £97F A= Aok 23H o
A Z& prime form [0,1,46,8]2] set nameg ZolH =z ¢4 77}t 571 H2g E
2E A A 59 dE& et 2t 194 3871A 9 M 2g9A [0,1,4,68]°]
AE7HE A3 ol AL oA LAHEZ AAH O 2 set name 5-309]
gt

2y EE normal orderEol $1¢t o] YElUA] gFeth <otH 4> Xt o
2712] normal order?] AOQ: [3,4,7,10]% Al [14,78]¢] prime form< FsiE 2. A0
9] prime form& [0,1,4,7]1°1™, set name< 4-180] ®t} 121} A1) prime form<
(036712 B 2E oA set name°] YAHA FETh o]RL <G4H 4>A9} F
o] A0S} Al9) A 7HFL& Mz A9 B A(inversion relation) JAE A3} o]
d Aeode AlY setE HHAIA MEL normal orderE T U TAl AEL
prime form& &YX set named oW, olgie} o] Ale] M EZE prime form

< [0,1,4,7]0) Ho] A0S} Zo] TYF set named Zet)

5) Allen Forte, 179-181% F 1, B =FdA

rr
4t
J
2
A
in)
¥
o
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Pitch-Class Set o] oj&} 7

<R 4>
AO:[3, 4, 7, 101 Al:(1, 4, 7, 81
T 4 ! N
%ﬁ—t’*’ m— =
SEE S
A0 Al
normal order : [3,4,7,10] [1,4,7.8]
prime form : [0,1,4,71 [0,3,6,7]
set name : 4-18 ?
A4 3 : [0,9,6,5]
ordered set : [0,5,6,9]
AN Z & normal order : [5,6,9,0]
ANZE prime form : [0,1,4,7]
set name : 4-18 4-18

I.sefol X HASE Set s

A7 ordered pc setolA normal order® HH HEHOEZ prime forme T
She e A9 Btk B Adde A4 S9N dgUE pe set HeElSH
2 A4z #@A dis) ¥ BAt gee <R 5>& waue f9e on}
<EHLEHR olEH>Y AFF F AARE MAZEL vty A ZoE vl
4-7% 8-11 Aelol $3AYo2 Yehdth otude 1379 $3H e8] By
e Ak 2 5h59) pe set YEiS BASL AWRE Gey po}
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8 BMBEF AR RIHE H266 (1997)

<H 5>
Langsam und schmachtend .
f' NERNEAVan
- A NE BN -
i i e,
- -~ l o DR §.. S
— ]
'J . L VIED L I l
--m.._—-’/ Ll N““‘\-..._..__/
il “*n? _
T ~r 5= ¥ —r -
Seral
D @D 3 5~ [0)fii (i) /13
P = N T 1 “ |~ In)
SeEoEmusiie deae e et
S -] A V o G e < 8 fv%r a : .___’f
~— LT \_L_":'e_sﬁ.‘/r/ .
) 1..%/ P F & =1 (|| P ~
(E}: vi ﬁ: # — - % - -
w.A i = LI W @_ ?‘:—\ d‘ - : )b VP A A
N i
ddtds LiE > —
palae? S A, E Mooy el £ 3
" samm —F TR — :hjxr T x_.ﬁ
:@ - 7.l_ ¥ ¥ r1 s; > ] L
Y o p— | = | = T
p —— Sf puyf
| = —) N 3:,1:
| *S —Strv 5 —hve = e
e 'l R — 1
o i 4 o = 7 ;

oi 1-371x]9] R WA ZolZRe 49 FH}LoE FAHL
3188 F-B-DE-GHo.2 FAHET pc set [51138]2 Yehdo. 7oA K
AR AL A & £A2 2AHZ wEE ordered pe set [3,5811]8 A}

L

o0
v o

I 34

<ordered pc set [3,5,8,11]1¢] normal order 271>

c¥ed & ’1«1
[35.8,11] 11-3 =
(5,8,11,15] 15-5 =10
[8,11,15,17] 17-8 = 9
{11,15,17,20] 20-11= 9

<prime form3} set name>

s 1
normal order [3,5,8,11]
prime form [0,2,5,8]
set name 4-27

—260—
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normal order

Ao A

s g
&8+ 9S AA normal order$t prime form, 1# 1 set nameS FFc}h
o
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Pitch-Class Set o] &¢] oJ3f 9

A2H 38 F-B-DE-AZ FAEY pc setd [511,39]2 YElUH, ordered pc
set [3,59,111¢1 3 normal order®} prime form, 28] i set namee ot} ol
yERd T

StSHE 2
ordered pc set : [35911]
normal order : [35911]
prime form . [0,2,6,8]
set name T 4-25

A3 32 (E-Gf -D-AP [4,82,10]19] 3 normal order®t prime form, 8|3
set name< o}ej9} Zo] vEehdTh

£HE : 3
ordered pc set : [24,8,10]
normal order : [2,4,810]
prime form - 10,2,6,8]
set name o 4-25

A4 el 3L E-Gi-D-Bol thdk pc set [482,111914 ordered set: [2,4,8,111¢]
normal order& AAFSIHA [8,11,24]7} ™ prime forme [0,3,68]2 weldch 18
U o] HEE set named E|2E Ao Uehx 7] WEo] oA HAAAA Al

28 prime form< F3joF g}

3T : 4
ordered set : [2,48,11]
normal order : [8,11,2,4]
prime form : [0,3,6,8]
set name : ?
A9 : [0,9,6,4]

M Z-& ordered set : [0,4,6,9]

A &-§ normal order [4,69,12]

A2 & prime form : [0,2,5,8]
set name : 4-27

T A Zolz(uid 4-T)& A9HAAM AI3N7A 549 FH}Fo2 FAAH
3 Ak A5H, 69, 28z 7H 239 normal order$} prime form, 18|31 set
nameZ ot ¢} ol Yetdth
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10 HMEFTRBE RACK 2688 (1997)

£ 3 : 5
ordered pc set [2,6,811]
normal order 6,8,11,2]
prime form [0,2,5,8]
set name 4-27

6 7
(0268 [157,11
[0268] [11,157
[0,268] [0268]

4-25 4-25

A8 3422 A4HF o] prime formE FYAIA AHEL normal orderE T},

e 8
ordered set [2,57,11]
normal order [11,257]
prime form [0,3,6,8]
set name ?
A9y [0,9,6,4]
A &8 ordered set [0,4,6,9]
M 2§ normal order [4,6,9,12]
A ZEE prime form [0,2,5,8]
set name 4-27

Al A Tlol=(vit] 8-11)& A9HIA A13M7A] 5 Aoz 7A
Ha ok A9-12¥ 3122 normal order$} prime form, 12} set nameg o}

¢} o] Yehdt).
+HE : 9 10
ordered pc set [0,258] [0,3,58]
normal order [0258] [0358]
prime form (0258 [0,3548]
set name 4-27 4-25

11 12
(048] [35911]
[0438] [35911]
(048] 1[0,268]

3-12 4-25

A3 382 A48 o] prime formS AAIA ME-E normal orderE F3Fich

R 13
ordered set {3,6,9,11]
normal order {3,6,9,11]
prime form [0,3,6,3]
set name ?
A9 H [0,9,6,4]

M 2-& ordered set [0,4,6,9]

A 2$ normal order [4,6,9,12]

M 2§ prime form [0,2,5,8)
set name 4-27
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Pitch-Class Set o]&¢] o]3] 11

g2 4-279] set name ©|AF o] 137§ A3 pc setE5Q] set
name2 HIW3 A3 FFEFHOZ UEUe setES 4-27(Al, 4, 5, 8 9, 13¥)3} 4-25

(A2, 3, 6, 7, 129)9] 27}A] Helg& YEIGE & F UL ZE pe setEY FAE R
SEQ=

3T 1 5 9

normal order E3,5,8,1 %] E6.8,11,?] Eoggg

prime form 0,2,5,8 0,2,58 0,2,5, o

set name 4-27 4-27 4-27 KRRl

s 4 8 13

normal order [811,24] [11,257] [36,9,11]

prime form [0,3,6,8] [0,3,6,8] [0,3,6,8]

M E & prime form [0,2,5,8] [0,2,5,8] {0,2,5,8]

set name 4-27 4-27 4-27

29 67] set RFE

AF 4-279) set nameS ZETH 28U <H >4

o] BE setg WolF FagE o|L3l9 Z|HIIE AL, 5 9HL €7 73S
(half-diminished 7th chord)&, A4, 8, 13H& 23 738 (dominant 7th chord)&

FAst=d, olge

Az AYBAE Zerh

<H 6> <<Half-diminished 7th Chord>>
(1) (5) (9)
A o
2 —_—
# [#] T'q. o .Jif“ 77
3,5, 8, 11 1 (6, 8, 11,21 (0, 2, 5, 81
<<Dominant 7th Chord>>
(4) (8) (13) P
A '._‘ Va 8* L
:m.——cv o —ciroe got i
ft £E
Y (8,11, 2, 4] (11,2, 5, 71 (3, 6, 9, 111

A2, 3,6 7, 128 2F FY3F 4-259 set nameS FH3}A T AYBAE +A
HA geth o] setE YA ®olE T2 E ALEIHA JEEHY Z63e F =Y
2 63}2(French 6th chord)® TYE 72 zteth <R 7>
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12 WHEFRBE R 5268 (1997)

gHsE ¢ 2 3 6 7 12
normal order : [3,59,11] 1[24810] [0268] [11,1,57] [359,11]
prime form : [0,2,6,8] [0,2,6,8] [02,6.8] [0,26,38] [0,2,6,8]

set name :4-25 4-25 4-25 4-25 4-25
<et® 7>
<<French 6th Chord>>
(2) 3 (6)
A N o
)’ 4 P o) P dsday
-5 P, Ay ! i heeld | 17
e Fo i oo — bl
'—. ™ T AV 4
3, 5, 9, 111 [2, 4, 8, 101 [Yi 2, 6, 8]
(7) (12)
#ﬂr“ %‘rﬂ#?{) ;“L;;xg"’
\;J" n A : R B A4
(11, 1, 5, 71 3, 5, 9, 111

g2 #lZ(Alban Berg)®l “470el 712" Op2 F F WA I oiyez B
& FHJITEY set BAE AHEA 4F L EbG2E e AR H&o] BE
AY BE AY3tie 2A4LS =77] EGD. 284 set o]0 2 EA3H )
2O7E 71Ee A4S ARSSEA =4S IFEr] A% A 55 JHe

Bad & ok <GE 8> "y 1-49) FA3SE A0-AIR EE3I U 9
23259 3 normal orders} set name T3HH thed} o] vebdr)

Der Gluhende
<¢tH 8> I
Langsam (Tempo 1) — — Alban Berg, 0p.2,MNo.2
= bo F——1 = —
A S A4 T . J
i

)’ ) }’ L‘ ) - } 1 l { +% 1 N

1 '

b A 4 ]

¥F]
3

1

{
k1

g

i

M

qaj%
s
>
’J s
>
w —
>
r S
>
<y
b -)
B[
4



Pitch-Class Set o] 22} oj&} 13

ordered pc set normal order prime form set name

A0 : [2,4,8,10] (2,4,8,10] (0,2,6,8] 4-25
Al : [1,379] [79,1,3] [0,2,6,8] 4-25
A2 : [0,2,6,8] [0,2,6,8] [0,2,6,8] 4-25
A3 : [15/71] (5,7,11,1] [0,2,6,8] 4-25
A4 1 [04,6,10] [4,6,10,0] (0,2,6,8] 4-25
A5 : [359,11] [3,59,11] (0,2,6,8] 4-25
A6 : [24,810] [2,4,8,10] [0,2,6,8] 4-25
A7 : [359]11] [3,5,9,11] [0,2,6,8] 4-25
A8 : [0,4,6,10] [4,6,10,0] [0,2,6,8] 4-25
A9 : [15/711] [5,7,11,1] [0,2,6,8] 4-25

<}H 9> viy 5-89) 433 A10-A169) normal order$t set nameS T3 ot
&3 Zo] Yepdd,

<otH 9>

A tempo(ll)

Y. S 'fL. -

b T - 3 - : o

¥ F 3 ) 4 <+ } ¥ 4

o 1 1 i L ) 4 U oY 1

o o
el - - - - - - -~ - - - rit.

Y, W 4 b

Hﬁa i ¥ —
h J = — th t::.J ! =
g i | s V)

- = i
Ao AN — Alx An M e A6
ordered pc set normal order prime form set name
A10: [0,2,6,8] [0,2,6,8] [0,2,6,8] 4-25
All: [0,2,6,8] [0,2,6,8] [0,2,6,8] 4-25
A12: [2,4,8,10] [2,4,8,10] [0,2,6,8] 4-25
A13: [3,59,11] [3,5,9,11] [0,2,6,8] 4-25
Al4: [2,4,8,10] [2,4,8,10] [0,2,6,8] 4-25
Al5: [1,3,7,9] [7,9,1,3] [0,2,6,8] 4-25
Al6: [0,2,6,8] [0,2,6,8] [0,2,6,8] 4-25

<R 10> uh] 13-179) 332 A17-A239] normal order$} set nameg T3}
A oS3 Zo] yedr}
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14 BEMNBH KRB OUR 552648 (1997)

dime.
<Q}E‘ 10> - - - - - - ~ q tempo (1) —
a1 - y = T T
B E== S0

o

o hr\j? —.@ b‘h@ﬁ L >[ \_U_ _*_;-

YY) Ao gy M2 A3
ordered pc set normal order prime form set name
Al17: [3,59,11] (3,5,9,111 [0,26,8] 4-25
Al8: [2,4,810] [2,4,8,10] 10,2,6,8] 4-25
A19: [0,2,6,8] (0,2,6,8] [0,2,6,8] 4-25
A20: [0,4,6,10] [4,6,10,0] [0,2,6,8] 4-25
A21: [3,59,11] {359,111 {0,2,6,8] 4-25
A22: [2,4,8,10] [2.4,8,10] [0,2,6,8] 4-25
A23: [1,3,79] [7,9,1,3] [0,2,6,8] 4-25

o e AFoM AZEFL A0NA A2374A BT 24709 pc set7} 4-259] set
nameg Zteth ol vl <Eg 2@ o|EFUH>A EAMH vt o] F
Z)8}-5-2] normal orderg ®olE AT E 7IHIH <R 11>3 Fo] T~ 63}
L9 FZ2E 7HEg

- French 6th Chord -

<tE 11: AO,A6,A12,A18 Al 1 A2 .
: G
! ; e — S —— i 7 <4
4o, = bo by

e bg’ vV 8 L2
[2, 4, 8,101 (7, 9, 1, 31 [0, 2, 6, 81
A4 AS
E ; T — 7
fv. P2 ——be—* 4, T i o =4
P4 - et MNP &)
7 T'.g_ v
(s, 7,11, [4, 6,10, 01 [3, 5, 9,111

9 <R 12> ~,—19} YT 7S BAlA EZEA RIS ES £
2 Yty B2E#H CaEE& AEF o] 479 o8 FAHE pe sete]w], D
£ 5/, E28L 6709 o2 FAEHE pc setES 7EFlioh
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Pitch-Class Set o]&¢} ©]3} 15

<tH 12>
Langsam (Tempo 1) 7 — —
SGe =
) &
T ;? T T big ‘ i§
W TN S kv 1 T T 4 ; 4 3 : lri."‘—‘4
En=E S s SES S =23 =:
g b5 Of L‘i AN -
tempol(
" v,
¢ %%b @{m-”_m_ka G%
8t | ¥ Y A e | Lb‘g&
- b F = ==
— E espriess
[ Q S Bt l'zb |

Mu—l o

B1E 9] pc setES B0-B67tA] 7707 Uehdth oL Zute] UguE AIFE
o] seto] olojA ehupabe] Ut Anee] dHz wAsEd, <gu 13>3% 2
o] RE7} 4-249] 5Y3F set named ZET BIAFY setEE HYIY Y5

2}

<etH 13>
BO,B3 B1,B6 B2 B4 BS
—T : o—ﬁl‘h.’_. ,
G te Y A ﬁ‘,—lﬂ_. o @
it AN

2, 4, 81102, 4, 6,101 [4, 6, 8,101 (11,1, 3, 71 (7, 9,11, 3]
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ordered normal order prime form set name

BO: [0,2,4,8] [0,2,4,8] {0,2,4,8] 4-24
Bl: [246,10] [2,4,6,10] [0,2,4,8] 4-24
B2: [0,4,6,8] [4,6,8,0] [0,2,4,8] 4-24
B3: [0,2,4,8] [0,2,4,8] [0,2,4,8] 4-24
B4: [1,3,7,11] [11,1,37] [0,2,4,8] 4-24
B5: [379,11] [7,9,113] [0,2,4,8] 4-24
B6: [2,46,10] [2,4,6,10] [0,2,4,8] 4-24

CaE9 setE2 CO-C67HA 77/H7F 4-219) set named ztEd], 039 27
<tH 14>9 go] HESA(whole-tone scale)dllA ALHE 4719 o8 z3Q
ok olE2 FE A2k FAI= HHA IPANA FAPHIT Yok CAEFY] setE A
23ld g3 2o

<otH 14>
\ co C1 Cc2

%ﬂa T ~u— — - e
4
ts, 7, 9,111

(4, 6, 8,101 [3, 5, 7, 91

C3 C4,Ceé (6]
o]

& ‘ *__t“.—ﬁ‘c |
. T
g [i, 4, 6, 81 17, 9,11, 13 [V, 3.5, 71

ordered normal order prime form set name

C0: [4,6,810] [4,6,8,10] [0,2,4,6] 4-21
Cl: [35,79] [35,7,9] [0,2,4,6] 4-71
C2: {579,111 [579,11] [0,2,4,6] 4-21
C3: [2,4,6,8] (2,4,6,8] {0,2,4,6] 4-21
C4: [1,79,11]1 [7911,1] [0,2,4,6] 4-21
C5: [1,3,5,7] [1,3,5,7] [0,2,4,6] 4-21
ce: [1,79,111 [7911,1] [0,2,4,6] 4-21

DI1§-& DO-DISZHR] 16707 HAE = o] setE& <tH 15> o] 5749
SE° M2 A2k AL E ojFojAY, 4-259 4-24 22T 4-219) set FolAM
M2 2709 setE& T W Jeldtt F, ADFS set BIEFY setE U=E FS
o, A2F 9] set®t C2E9 set, 28131 BAE9 setS} CAEFS setE #3hH 5-33
o] set7} A ET <GH 8> DIFY setE FYI}H oS 2o
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<etH 15>
DO,DS D1 D2,D15 D3,D11,D13
T= —————_ T | — r'—'_bL
e o =
¥ (7. 9,11, 1,31 16, 8,10, 0, 21 (8,10, 0, 2, 41 [10,0, 2, 4, 6]
D4 Dé D7 D8
0 ; ! "
& e bete

(% 2, 4.6, 81

D9
ol

D10,D12

D14

b

b
N

[4, 6, 8,10, 0]

DO :
D1 :
D2 :
D3 :
D4 :
D5 :
D6 :
D7 :
D8 :
D9 :
D10:
D11:
D12
D13:
D14:
D15:

ordered pc set
[1,3,79,11]
[0,2,6,8,10]
[0,2,4,8,10]
[0,2,4,6,10]
[0,2,4,6,8]
[1,3,79,11]
[2,4,6,8,10]
[3,5,79,11]
[1,5,7,9,11]
[0,4,6,8,10]
[1,35,7,11]
[0,2,4,6,10]
[1,3,5,7,11]
{0,2,4,6,10]
(1,359,11]
[0,2,4,8,10]

normal order

[7.9,11,1,3]
[6,8,10,0,2]
[8,10,0,2,4]
[10,0,2,4,6]
[0,2,4,6,8]

[79,11,1,3]
[2,4,6,8,10]
[3,5,7,9,11]
[5,7,9,11,1]
[4,6,8,10,0]
[11,1,35,7]
[10,0,2,4,6]
[11,1,35,7]
[10,0,2,4,61
[9,11,1,3,5]
[8,10,0,2,4]

b
%91, 3,5, 71 19,11, 1, 3, 5]

prime form
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]
[0,2,4,6,8]

Edge 2= 4 TEE Hdle ASSAE, set name
742 3¥ UERG L)

EOQ :
El :
E2 :

ordered pc set

[1,3,579,11]
[0,2,4,6,8,10]
[1,3,5,7,9,11]

—269—

normal order prime form
[1,3579,11] [0,2,4,6,8,10]
[0,2,4,6,8,10] [0,2,4,6,8,10]
[1,35,79,11] [0,2,4,6,8,10]

.—"‘ 1A 1’4
(2, 4, 6, 8,101 [3, 5, 7, 9,111 [5, 7, 9,11, 11

set name
5-33
5-33
5-33
5-33
5-33
5-33
5-33
5-33
5-33
5-33
5-33
5-33
5-33
5-33
5-33
5-33

6-35°]7 EO0-E2

set name
6-35
6-35
6-35
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EO% E19) sett %3 A7 wg 070z Holgded, of st @ahd <o
B 1653 2ol 12709 & 257 dEhdt Wz 12708 & FoM oed 2
o) 2709 AEELAE WE] o] HFY J|E FACE AgHR Ut

<otH 16>

<< Whole-tone Scale >>
EO, E2

&
E0, E2: ['t, 3, 5, 7, 9,111 Eil: [0, 2, 4, 6, 8,101
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V. EHA

1960 o] F dugohg BAded UM AR el & HAed, IA
& Set o]&ojt}. o] ¥4 °] S F8te] Y ol8olA olFojd RoE FE F
Z4 &<HAtonal Music)e} #40] o] §Hrh o] o8 HFH FAEH WA 5
A BREE AMSEe Ui, 1&EH o) AojuE $EE EF T 22 F
@3 Pitch-ClassZte NEolM C-B7AA 12709 &8 2 dAAIA AHgdte
Rolt}h. Pitch-Class Set@ ol2i3t £AE0] o e Set, & AFS A A

T24 &AM 24387 g S2FL pe setd T3 vimsty) H3
A sjobd U RE By FRHFHo FHHoZE R A9 FES FHUe 2§

2 B3 Aotk 2 oS BEE REES A VIEYeE HAEL ojAHE
7 AL FollM Mg & £E %A EgFo7 Ay E vjd(ordered pc set)
e Aotk 183 ordered pe setE £BTEE ANGE, LEFE E9 9 ¢
59t 25 T AY AL $9 setE AHI) o)A normal orderdh i?}‘:}.
prime form& normal order® setdlX 9% €9 & 022 ¥ & $E9 &4
AE ggezA FojA e, d7lde v=Al /9 set nameo] AT

Set o] 0]9#] normal order$} prime formE F3 ¥ £E9 FRE B
A Hlagoe 2z HEHU FAEA PHog Folly] Y& FEFEQ WAL
SZ2AE adHCE ¥ £ de s ANT

0 2

i
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(*2>

Appendix Prime Forms and Vectors of
Piwch-Class Sets

Name Pcs Vector Name Pcs Vector

3-112) 0,12 210000 9-1 0,1,2,34,5.,6,7,8 876663
3-2 01,3 111000 9-2 01,23456,79 777663
33 0,14 101100 9-3 0,1,2,34,5,6,89 767763
34 0,15 100110 94 0,1,2345,789 766773
3-5 0,16 100011 9-5 0,1,2,34,6,789 766674
3-6(12) 0,24 020100 9-6 0,1,2,34,5,638,10 686763
3-7 0,25 011010 9-7 0,1,2,3,45,78,10 677673
338 0,2,6 010101 9-8 0,1,2,3,4,6,7,8,10 676764
3-9(12) 0,2,7 010020 9-9 0,1,2,3,5,6,7,8,10 676683
3-10(12) 0,3,6 002001 9-10 0,1,2,3,4,6,7,9,10 668664
3-11 03,7 001110 9-11 0,1,2,3,5,6,7,9,10 667773
3-12(4) 048 000300 9-12 0,1,2,4,5,6,8,9,10 666963
4-1(12) 0,1,2,3 321000 8-1 0,1,2,3,4,5,6,7 765442
4-2 01,24 221100 8-2 0,12,345,68 665542
4-3(12) 0,1,34 212100 8-3 0,1,2,345,6,9 656542
44 0,1,2,5 211110 84 0,1,2,345,78 655552
4-5 0,1,2,6 210111 8-5 0,1,2,34,6,7,8 654553
4-6(12) 0,1,2,7 210021 8-6 0,1,2,35,6,78 654463
4-7(12) 0,145 201210 8-7 01,234,589 645652
4-8(12) 0,156 200121 88 0,12,34,789 644563
4-9(6) 0,1,6,7 200022 8-9 0,1,2,3,6,789 644464
4-10(12) 0,2,3,5 122010 8-10 0,2,345,6,79 566452
4-11 0,1,35 121110 8-11 0,1,2,345,7,9 565552
4-12 0,2,3,6 112101 8-12 0,1,345,6,79 556543
4-13 0,1,3,6 112011 8-13 0,1,2,34,6,7,9 556453
4-14 0,2,3,7 111120 8-14 0,1,2,4,5,6,7,9 555562
4-215 0,1,4,6 111111 8-Z15 0,1,2,3,4,6,8,9 555553
4-16 0,1,5,7 110121 8-16 0,1,2,3,5,7,8,9 554563
4-17(12) 0,34,7 102210 8-17 0,1,3,4,5,6,8,9 546652
4-18 0,1,4,7 102111 8-18 0,1,2,3,5.6,8,9 544553
4-19 0,148 101310 8-19 0,1,2,4,568,9 54752
4-20(12) 0,158 101220 8-20 0,1,2,45,7,89 545662
4-21(12) 024.,6 030201 8-21 0,1,2,3,4,68,10 474643
4-22 0,2,4,7 021120 8-22 0,1,2,3,5,68,10 465562
4-23(12) 0,2,5,7 021030 8-23 0,1,2,3,5,78,10 465472
4-24(12) 0,248 020301 8-24 0,12,4,56,8,10 464743
4-26(12) 0,358 012120 8-26 0,1,2,45,79,10 456562
4-27 0,258 012111 8-27 0,1,2,4,5,7,8,10 456553
4-28(3) 0,3,6)9 004002 8-28 0,1,3,4,6,7,9,10 448444
4-229 0,1,3,7 111111 8-229 0,1,2,3,5,6,7.9 555553
5-1(12) 0,1,2,34 432100 7-1 0,1,2,3,45.,6 654321
5-2 01,235 332110 7-2 0,1,2,345,7 554331
5-3 0,1,24,5 322210 7-3 0,1,2,3458 544431
54 0,1,2,3,6 322111 74 0,1,2,3,4,6,7 544332
55 0.1,2,3,7 321121 7-5 0,1,2,35.6,7 543342
5-6 01,256 311221 7-6 0,1,2,34,78 533442
5-7 0,1,2,6,7 310132 7-7 0,1,2,36,7,8 532353
5-8(12) 0,2,34,6 232201 78 0,2,34,5,6.8 454422

59 0,1,24.6 231211 79 0,1,2,34,6.8 453432

5-10 0,1.3.4.6 223111 7-10 0,1,2,34,6,9 445332

5-11 0,2,34,7 222220 7-11 0,1,3,4,5,6.8 444441
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5-212(12) 01,356 222121 1-212 0,1,2,34,7,9 444342
5-13 0,1,248 221311 7-13 0,1,24568 443532
5-14 0.1,25.7 221131 7-14 0,1,235.78 443352
5-15(12) 0,1,2,6.8 220222 7-15 0,124,678 442443
5-16 0,1,3,4,7 213211 7-16 0,1,2,35,69 435432
5-Z17(12) 0,1,3,48 212320 7-217 0124569 434541
5-218 0,1,4,5,7 212221 7-218 01,2358,9 434442
5-19 0,1,3,6,7 212122 7-19 0,1,2,3,6,7,9 434343
5-20 0,1,3,7,8 211231 7-20 0,1,24,789 433452
5-21 0,1,4,5.8 202420 7-21 0124589 424641
5-22(12) 0,1,4,7.8 202321 7-22 0,1,2,5,689 424542
5-23 0,2,3.5,7 132130 7-23 0,2,34,5.79 354351
5-24 0,1,3,5,7 131221 7-24 0,1,2,35,79 353442
5-25 0,2,3.5.8 123121 7-25 0,2,3,4,6,79 345342
5-26 0,2,4,5,8 122311 7-26 0,1,34,5,7,9 344532
527 0,1,3,5.8 122230 121 0,1,24,579 344451
5-28 0,2,3,6,8 122212 7-28 0,1,356,79 344433
5-29 0,1,3,6,8 122131 7-29 0,1,2,4,6,79 344352
5-30 0,1,4,6,8 121321 7-30 0,124,689 343542
5-31 0,1,3,6,9 114112 7-31 01,34,6,79 336333
5-32 0,1,4,6,9 113221 7-32 0,1,34,689 335442
5-33(12) 0,2,4,6,8 040402 7-33 0,1,2,4,6,8,10 262623
5-34(12) 0,2,4,6,9 032221 7-34 0,1,34,68.10 254442
5-35(12) 0,24,79 032140 7-38 0,1,3,5,68,10 254361
5-236 0,1,2,4,7 222121 7-236 0,1,2,35,68 444342
5-237(12) 03,458 212320 7-237 0,1,34578 434541
5-238 0.1,2,5,8 212221 7-238 0,1,24,5,78 434442
6-1(12)  0,1,2,34,5 543210

6-2 0.1,2,3.4,6 443211

6-23 0,1,2,3,5,6 433221 6-236 0,1,2,34,7

6-24(12) 0,1,2,45,6 432321 6-237(12) 0,1,2,34.8

6-5 0,1,2,3,6,7 422232

6-26(12) 0,1,25.6,7 421242 6-238(12) 0,1,23,78

6-1(6) 0,1,2,6,7,8 420243
6-8(12) 0,2,345,7 343230

6-9 0.1,2,3,5,7 342231
6-Z10 0,1,3,4,5,7 333321 6-239 02,3458
6-211 0,1,24,5,7 333231 6-ZA0 01,2358
6-212 0,1,2,4,6,7 332232 6-Z41 0,1,2,3,68
6-213(12) 0,1,34,6,7 324222 6-242(12) 0,1,2,3,6.9
6-14 0,134,538 323430
6-15 0,1,2,45,8 323421
6-16 014,568 322431
6-Z17 0,1,2,4,7,8 322332 6-243 01,2568
6-18 0,1,25,7,8 322242
6-Z19 0,1,34,7,8 313431 6-244 0,1,2,5,6,9
6-20(4) 0,14,5,8,9 303630
6-21 0,2,34,6,8 242412
6-22 0,1,24,6,8 241422
6-223(12) 0.2.3,5,6,8 234222 6-245(12) 0,2,346,9
6-224 " 0,1.346,8 233331 6-246 0,1,2,4,6,9
6-225 0.1,35,6,8 233241 6-247 01,2,4,79
6-226(12) 0,1.35,78 232341 6-248(12) 0,1,25.79
6-27 013469 225222
6-228(12) 0,1,35.6,9 224322 6-249(12) 0.1,34,79
6-229(12) 0,1,3,68,9 224232 6-250(12) 0,1,4,6,7,9
6-30(12) 0,1,3,6,79 224223
6-31 01,3589 223431
6-32(12) 0,245,729 143250
6-33 0,2,35,79 143241
6-34 0,1,35,79 142422

6-35(2 0 10 060603
@ 02458 e
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<ABSTRACT>

A Study of Pitch-Class Set Theory

by Cho, Chi - No

Since 1960, a new analytical technique has bheen introduced. It is set theory.
This technique derives from the mathematical principle of set theory, and in
view of its particular applicability to atonal music. The most significant
analytical contribution has been made by Allen Forte. He published the first
extended account of set theory in relation to the structure of atonal music (The
Structure of Atonal Music 1973). With this theory Forte has provided analysis
of atonal works by Schoenberg, Webern, Berg, Stravinsky, Busoni, Bartok, Ives,
Scriabin, Varese.

The fundamental concept of set theory is that of membership. A set is made
up of the element that are members of that set. A pitch-class represents all
instances of the same pitch, whatever the octave position. An interval-class is
one of the six basic close position intervals, from minor second to tritone, to
which all other intervals can be reduced by means of irversion or by
adjustment of octave position.

This process reduces the total number of such collection, or set, to manageble
proportions, by arguing that it is possible to relate certain apparently different
collections to the same basic collection, or Prime Form. Thus, if C, Db, Eb is a
Prime Form (because the smallest of the two interval classes is placed first),
then Db, Eb, C (and C, Eb, Db ) can be regarded as permutations or derivations
of this same initial collection, rather than as different collections. As a result,
the total number of Prime Form sets which contain between three and nine
pitch-class is a mere 220.
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