Set Class List

Reginald Bain

This table was originally created for Stefan Kostka and Dorothy Payne, Tonal Harmony:
With An Introduction to Twentieth-Century Music, 5Sth ed. (New York: McGraw Hill, 2004), see Appendix C Set Class List.

The 8-column table below lists all set classes (cardinality 3 through 9, inclusive) formed under Tn and/or Txl (To/Tal).! 2

The first and sixth columns list Forte names (FN) in increasing order. The second and seventh columns list prime forms.
Prime forms are calculated using the Rahn algorithm.? The third and eighth columns list interval-class vectors (IC
VECTOR). The interval-class vector of a set remains invariant under Tn/Tnl. Some Forte names include a Z (e.g., 4-Z15). The
Z indicates that another set class listed in the table has the same ic vector. Set classes that share the same interval vector (e.g.,
4-715 & 4-Z29) are said to Z-related. Inclusion of the Z in the Forte name is optional. The fourth column of the table gives
the number of distinct forms (DF) of the set class. Most set classes have 24 distinct forms: 12 under Ty, and 12 under Tal.
When nothing appears in the DF column, the set class has 24 distinct forms. Set classes with fewer than 24 distinct forms are
said to be symmetrical. These sets map onto themselves under Ta (at a level other than To) and/or Tul. The degree of
symmetry (DOS) entry in the fifth column is given using Straus notation (x, y): where x is the degree of transpositional
symmetry, and y is the degree of inversional symmetry.* Nothing appears in in the DOS column in the trivial case where
the DOS is 1,0. The relationship between the number of DF and DOS may be expressed using the following formula:

DF = 24/(x + y). Note that spaces have been added between the members of all prime forms and ic vectors to make them
easier to read, search, and compare. The intervening spaces should not be used when notating prime forms and ic vectors.
After Straus (2016) the symbols T and E have been substituted for 10 and 11, respectively, in the prime forms. Another
common substitution scheme is A = 10 and B = 11 (Morris 1987).

Each row of the Set Class List is based on the complement relation. By way of example, Figure 1 shows the first row of
the table. The pc set (C, C4, D) is a member of set class 3-1 (012). The literal complement of (C, Ct, D) is
(D%, E, F, Fi, G, Gi, A, A%, B), i.e., the pc set consisting of all other members of the aggregate.’ The literal complement of pc
set X will always have 12—n members, where 7 is the cardinality of X. The 9-member literal complement of
(C, Ct, D) belongs to set class 9-1 (012345678). Complementary set classes have the same number of distinct forms and same
degree of symmetry, so 3-1 and 9-1 may be listed on the same row of the table. Members of 9-1 are said to be the abstract
complements of the members of 3-1, and vice versa. Complementary set classes also have proportional ic vectors.® Because
hexachords partition the aggregate into two equal-sized parts, hexachordal set classes have some unique properties. For
example, some of them are self-complementary. In the listing of hexachords, notice that nothing appears in sixth, seventh and
eighth columns of the self-complementary hexachords.” After Morris (2001), we call the proportional ic vector property
mentioned above the complement theorem. Its corollary the hexachord theorem states: if a hexachord is not self-
complementary it must be Z-related to its complement.

Figure 1. First row of the Set Class List with columns labeled

Listing for the complementary set class

FN PRIME FORM | IC VECTOR DF DOS FN PRIME FORM IC VECTOR
3-1 (012) 210000 12 1,1 9-1 (012345678) 876663
Forte name  Prime form Interval-class Distinct Degree Forte Prime form Interval-class
vector forms of name vector
symmetry

! This table is designed for use in BAIN MUSC 525 Post-Tonal Theory. It is based on the following sources: Forte 1973, Appendix 1:
Prime Forms and Vectors of Pitch-Class Sets, pp. 179-181; Rahn 1980, Table II, pp. 140-143; and Straus 2016, List of Set Classes, pp.
378-381. For a historical point of view on such tables, see Schuijer 2008.

2 Straus (2016) uses the operation I, instead of Tpl.

3 Rahn 1980. PC Polygon Assistant (Bain 2016) uses the Rahn algorithm to calculate the normal form and prime form.

4 Straus 2016, p. 103 and pp. 110-111.

3 Ibid., 116. The term aggregate refers to the universal set {0, 1,2, 3,4, 5,6, 7,8, 9, 10, 11}, where C=0, C#Db=1, D=2, ..., B=11.

¢ Ibid., 118. For example, 9-1’s ic vector 876663 is related to 3-1’s ic vector 210000 in the following manner: subtract the cardinality
difference between the two set classes (i.e., 9 — 3 = 6) from each ic entry of the former to obtain the latter — except for the ic6 entry, where
(due to the symmetrical nature of the tritone) we must subtract the cardinality difference divided by 2 (i.e., 6/2 = 3).

7 Tbid., 119.
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TRICHORDS
FN  PRIME FORM
31 (012
32 (013
33  (014)
34 (015)
35 (016)
36 (024)
37 (025)
38 (026)
39 (027)
3-10 (036)
311  (037)
312 (048)
TETRACHORDS
FN  PRIME FORM
4-1 0123)
42 (0124
43 (0134
44  (0125)
45 (0126)
46 (0127)
47  (0145)
48 (01586)
49 (0167)
410 (0235)
411 (0135)
412 (02386)
413  (01386)
414 (0237)
4-715 (01486)
416 (0157)
417  (0347)
418  (0147)
419 (0148)
420 (0158)
421 (0246)
422 (0247)
423 (0257)
424 (0248)
425 (0268)
426 (0358)
427 (0258)
428 (03609)
4-729 (0137)

IC VECTOR

210000
111000
101100
100110
100011
020100
011010
010101
010020
002001
001110
000300

IC VECTOR
321000
221100
212100
211110
210111
210021
201210
200121
200022
122010
121110
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101310
101220
030201
021120
021030
020301
020202
012120
012111
004002
111111

DF
12

12

12
12

DF
12

12
12
12

12

12

12

12

12
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12
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NONACHORDS

FN  PRIME FORM
91 (012345678)
92 (012345679)
93 (012345689)
94 (012345789)
95 (012346789)
96 (01234568T)
97 (01234578T)
98 (01234678T)
99 (01235678T)
9-10 (01234679T)
911 (01235679T)
912 (01245689T)
OCTACHORDS

FN  PRIME FORM
81 (01234567)
82 (01234568)
83 (012345609)
84 (01234578)
85 (01234678)
86 (01235678)
87 (012345809)
88 (01234789)
89 (01236789)
810 (023456709)
811 (012345709)
812 (01345679)
813 (01234679)
814 (01245679)
8-Z15 (012346809)
816 (012357809)
817 (013456809)
818 (012356809)
819 (012456809)
820 (012457809)
821 (01234687
822 (0123568T)
823 (0123578T)
824 (0124568T)
825 (0124678T)
826 (0134578T)
827 (0124578T)
828 (0134679T)
8729 (012356709)

IC VECTOR
876663
777663
767763
766773
766674
686763
677673
676764
676683
668664
667773
666963

IC VECTOR
765442
665542
656542
655552
654553
654463
645652
644563
644464
566452
565552
556543
556453
555562
555553
554563
546652
546553
545752
545662
474643
465562
465472
464743
464644
456562
456553
448444
555553
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PENTACHORDS
FN  PRIME FORM
5-1 (01234)
52  (01235)
53 (01245)
54  (012386)
55 (01237)
56 (012586)
57 (01267)
58 (023486)
59 (012486)
510 (013486)
511  (02347)
5-Z12 (013586)
5113 (01248)
514 (01257)
5115 (01268)
516 (01347)
5-Z17 (01348)
5-Z18 (01457)
519 (01367)
520 (01568)
521 (01458)
522 (01478)
523 (02357)
524 (01357)
525 (02358)
526 (02458)
527 (01358)
528 (02368)
529 (01368)
530 (01468)
531 (013609)
532 (014609)
533 (02468)
534 (024609)
535 (02479)
5736 (01247)
5-737 (03458)
5738 (01258)

IC VECTOR

432100
332110
322210
322111
321121
311221
310132
232201
231211
223111
222220
222121
221311
221131
220222
213211
212320
212221
212122
211231
202420
202321
132130
131221
123121
122311
122230
122212
122131
121321
114112
113221
040402
032221
032140
222121
212320
212221
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1,1

1,1

1,1

1,1

1,1

—_ -
—_ -

1,1

SEPTACHORDS

FN  PRIME FORM
7-1 (01234586)
72 (0123457)
73 (0123458)
74 (0123467)
75 (0123567)
76 (0123478)
77 (0123678)
78 (0234568)
7-9 (0123468)
710 (01234609)
711 (0134568)
7-Z12 (01234709)
713 (0124568)
7-14 (0123578)
715 (0124678)
716 (01235609)
7-Z17 (01245609)
7-Z18 (01456709)
719 (0123679)
720 (01256709)
721 (01245809)
722 (01256809)
723 (02345709)
724 (01235709)
725 (02346709)
726 (01345709)
727 (01245709)
728 (01356709)
729 (01246709)
730 (01246809)
731 (01346709)
732 (01346809)
733 (012468T)
734 (013468T)
735 (013568T)
7-Z36 (0123568)
7-237 (0134578)
7-238 (0124578)

IC VECTOR
654321
554331
544431
544332
543342
533442
532353
454422
453432
445332
444441
444342
443532
443352
442443
435432
434541
434442
434343
433452
424641
424542
354351
353442
345342
344532
344451
344433
344352
343542
336333
335442
262623
254442
254361
444342
434541
434442
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HEXACHORDS

FN PRIME FORM IC VECTOR DF DOS FN PRIME FORM IC VECTOR
6-1 (012345) 543210 12 1,1

6-2 (012346) 443211

6-Z3 (012356) 433221 6-Z36 (012347) 433221
6-Z4 (012456) 432321 12 1,1 6-Z37 (0123438) 432321
6-5 (012367) 422232

6-26 (012567) 421242 12 1,1 6-Z38 (012378) 421242
6-7 (012678) 420243 6 ,

6-8 (023457) 343230 12 1,1

6-9 (012357) 342231

6-Z10 (013457) 333321 6-Z39 (023458) 333321
6-Z11 (012457) 333231 6-Z40 (012358) 333231
6-Z12 (012467) 332232 6-Z41 (012368) 332232
6-Z13 (013467) 324222 12 1,1 6-Z42 (0123609) 324222
614 (013458) 323430

6-15 (012458) 323421

6-16 (014568) 322431

6-Z17 (012478) 322332 6-Z43 (012568) 322332
6-18 (012578) 322242

6-Z19 (013478 313431 6-Z44 (0125609) 313431
6-20 (014589) 303630 4 3,3

621 (023468) 242412

622 (012468) 241422

6-723 (023568) 234222 12 1,1 6-Z45 (0234609) 234222
6-Z24 (013468) 233331 6-Z46 (012469) 233331
6-725 (013568) 233241 6-Z47 (012479) 233241
6-726 (013578) 232341 12 1,1 6-748 (012579) 232341
627 (0134609) 225222

6-728 (0135609) 224322 12 , 6-Z49 (013479) 224322
6-729 (023679) 224232 12 , 6-Z50 (014679) 224232
630 (013679 224223 12 ,

6-31 (014579) 223431

6-32 (024579) 143250 12 1,1

6-33 (023579) 143241

6-34 (013579) 142422

6-35 (02468T) 060603 2 6,6
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