BAIN MUSC 525
Post-Tonal Music Theory

Straus Theory Exercises
Ch. 4 (pp. 170-72)

ANSWERS

L. 1. Find the axis (or axes) of inversional symmetry.

PC Set TICS Vector Maps onto itself @ n Axis of
Normal Form symmetry
a. | [1,4,5,8] <221012201410> T,l 9 4/5-10/11
b. | [10,0,1,2,4] <325232202022> T,I 2 1-7
c. [[1,2,3,4,8,9] | <421246421244> T,I 5 2/3-8/9
d. | [9,10,11,3,5] | <224220225220> Tl 8 4-10
e. | [4,6,11] <100202001030> Tl 10 5-11
f. |[1,2,5,6,9,10] | <303630363036> T,l, 3 1/2-7/8
T.1, 7 3/4-9/10
and T, 1 11 5/6-10/11

L. 2. Inversional axis. Construct a pc set that is inversionally symmetrical about the given axis (or
axes). Give your answer in normal form.

Inversional axis | Inversional axis PC Set 1 PC Set 2
pc integer notation pc letter name notation
a) 4-10 E-A# [D#,F,A,B] [D,F#,A#]
d) 1-7 and 4-10 C#-G and E-A# [C#,E,G,Bb] [E.F,F#,G,A#,B,C,C#,]

rH

PC clockface diagrams for a) and d) with pc sets displayed as inscribed polygons.
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II.1.a & b.

Referential Collections: Compare the ic vector, transpositional symmetry (Rahn TCS vector) and
inversional symmetry (Rahn TICS) of the diatonic, octatonic and whole-tone collections:

COLLECTION Diatonic Octatonic Whole-tone
SET CLASS 7-35 8-28 6-35
(013568T) (0134679T) (02468T)
. IC Vector <254361>' <448444> <060603>
b. T, - TCS Vector <25436263452>" | <44844844844>° | <06060606060>"
T,I - TICS Vector <263452725436> <484484484484> <606060606060>
(for the prime form of
set class)

' Note the unique multiplicity of each ic entry.

2 Note that the diatonic collection is NOT symmetric under T,.

? Note the maximum entry for ic3, ic6 and ic9 and equality of all other ic entries. The octatonic collection is
symmetric under four levels of T, (T,, Ts, T¢, Ty) and four levels of T,I (T I, T,I, T;I, T,,I). Thus its degree of
symmetry is 12, and the set class 6-35 (02468T) has 12 distinct forms.

4 Note the maximum entry for ic2, ic4, ic6, ic8, and ic10. All other ic entries are 0. The whole-tone collection is
symmetric under six levels of T, (T,, T,, T4, T¢, Tg, Tyo) and six levels of T,I (Tyl, T,I, T I, T¢l, Tgl, T,oI). Thus its
degree of symmetry is 12, and the set class 6-35 (02468T) has 2 (24 + 12) distinct forms.
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Underlined vector entry indicates symmetry under T, (TCS vector) or T,I (TICS vector).

II. 1. c.
Abstract subsets of the diatonic, octatonic and whole-tone collections:
Diatonic Octatonic Whole-tone
2-note subsets of [013568a] 2-note subsets of [0134679a] 2-note subsets of [02468a]
2 [01] 2-1 max-4 min+0 4 [01] 2-1 max-3 min+0 6 [02] 2-2 max-0 min+6
5 [02] 2-2 max-1 min+3 4 [02] 2-2 max-3 min+0 6 [04] 2-4 max-0 min+4
4 [03] 2-3 max-2 min+2 8 [03] 2-3 max-0 min+4 3 [06] 2-6 max-0 min+3
3 [04] 2-4 max-3 min+0 4 [04] 2-4 max-3 min+0 3-note subsets of [02468a]
6 [05] 2-5 max-0 min+4 4 [05] 2-5 max-3 min+0 6 [024] 3-6 max-0 min+6
1 [06] 2-6 max-2 min+0 4 [06] 2-6 max-0 min+2 12 [026] 3-8 max-0 min+12
3-note subsets of [013568a] 3-note subsets of [0134679a] 2 [048] 3-12 max-0 min+2
4 [013] 3-2 max-4 min+3 8 [013] 3-2 max-2 min+4 4-note subsets of [02468a]
3 [024] 3-6 max-3 min+3 8 [014] 3-3 max-1 min+6 6 [0246] 4-21 max-0 min+6
4 [015] 3-4 max-3 min+4 8 [025] 3-7 max-2 min+4 6 [0248] 4-24 max-0 min+6
8 [025] 3-7 max-0 min+7 8 [016] 3-5 max-4 min+4 3 [0268] 4-25 max-0 min+3
2 [016] 3-5 max-7 min+0 8 [026] 3-8 max-4 min+4 5-note subsets of [02468a]
2 [026] 3-8 max-10 min+0 8 [036] 3-10 max-0 min+6 6 [02468] 5-33 max-0 min+6
1 [036] 3-10 max-4 min+0 8 [037] 3-11 max-1 min+6 6-note subsets of [02468a]
5 [027] 3-9 max-0 min+5 4-note subsets of [0134679a] 1 [02468a] 6-35 max-0 min+1
6 [037] 3-11 max-1 min+6 4 [0134] 4-3 max-0 min+4
4-note subsets of [013568a] 4 [0235] 4-10 max-0 min+4
4 [0135] 4-11 max-0 min+4 8 [0136] 4-13 max-0 min+8
2 [0235] 4-10 max-0 min+2 8 [0236] 4-12 max-0 min+8
2 [0136] 4-13 max-2 min+2 8 [0146] 4-z15 max-0 min+6
1 [0246] 4-21 max-5 min+1 8 [0137] 4-729  max-0 min+6
1 [0156] 4-8 max-2 min+1 8 [0147] 4-18 max-0 min+8
2 [0137] 4-729  max-2 min+2 4 [0347] 4-17 max-0 min+4
4 [0237] 4-14 max-0 min+4 2 [0167] 4-9 max-1 min+2
6 [0247] 4-22 max-0 min+6 8 [0258] 4-27 max-0 min+8
2 [0157] 4-16 max-3 min+2 4 [0358] 4-26 max-0 min+4
4 [0257] 4-23 max-0 min+4 2 [0268] 4-25 max-1 min+2
2 [0158] 4-20 max-1 min+2 2 [0369] 4-28 max-0 min+2
2 [0258] 4-27 max-2 min+2 5-note subsets of [0134679a]
3 [0358] 4-26 max-0 min+3 8 [01346] 5-10 max-0 min+8
5-note subsets of [013568a] 8 [01347] 5-16 max-0 min+8
1 [01356] 5-z12 max-0 min+l 8 [01367] 5-19 max-0 min+8
2 [01357] 5-24 max-0 min+2 8 [02358] 5-25 max-0 min+8
4 [02357] 5-23 max-0 min+4 8 [02368] 5-28 max-0 min+8
4 [01358] 5-27 max-0 min+4 8 [01369] 5-31 max-0 min+8
2 [02358] 5-25 max-1 min+2 8 [01469] 5-32 max-0 min+8
2 [01368] 5-29 max-0 min+2 6-note subsets of [0134679a]
2 [01568] 5-20 max-1 min+2 4 [013467] 6-z13  max-0 min+4
1 [02469] 5-34 max-1 min+1 4 [023568] 6-z23  max-0 min+4
3 [02479] 5-35 max-0 min+3 8 [013469] 6-27 max-0 min+8
6-note subsets of [013568a] 4 [013479] 6-z49 max-0 min+4
2 [013568] 6-z25 max-0 min+2 4 [013679] 6-30 max-0 min+4
1 [013578] 6-z226  max-0 min+1 4 [014679] 6-z50 max-0 min+4
2 [023579] 6-33 max-0 min+2 7-note subsets of [0134679a]
2 [024579] 6-32 max-0 min+2 8 [0134679] 7-31 max-0 min+8
7-note subsets of [013568a] 8-note subsets of [0134679a]
1 [013568a] 7-35 max-0 min+1 1 [0134679a] 8-28 max-0 min+1
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II. 2. Scales/Collections
Scale/Collection PC Set

a. | D-Mixolydian (D,E,F#,G,A,.B,C)

b. | Eb-Phrygian (or D#-Phrygian) (D#,E,F#,G#,A#,B,C#)

c. | G#-Locrian (G#,A,B,C#,D,E F#)

d. | OCT,, beginning on G (G,A,Bb,C,Db,Eb,E F#)

e. | OCT,, beginning on G (G,Ab,Bb,B,C#,D,E,F)

f. | WT, beginning on B (B,C#,D#,F,G,A)

g. | HEX,, beginning on A (A,Bb,C#,D,F,F#)

OCTATONIC COLLECTIONS
Straus name PC Integer Notation PC Letter Name Notation
OCTy, [0,1,3,4,6,7,9,10] [C,C#,Eb,E,F#,G,A,Bb]
OCT,, [124578,10,11] [C#D.E,F,G,Ab,Bb,B]
OCT,.; [2,3,5,6,8.9,110] [D.Eb.F,F#,G#.A B,C]
HEXATONIC COLLECTIONS

Straus name PC Integer Notation PC Letter Name Notation
HEX,, [0,1,4,5.8.9] [C,C#E,F,G#,A]
HEX,, [1,2,5,69,10] [C#.D,F.F#,A Bb]
HEX,, [2,3,6,7,10,11] [D.D#,G#,G,A#B]
HEX,., [3.4,7,8,110] [D#E.G,G#.B.C

IL. 3.

Determine the collection to which each of the following scales belongs:

Scale Collection
a. | (F,G,Ab,Bb,B,C#,D,E) OCT, , beginning on F
b. | (A,B,C#,D#,E Fi#,G#) 4-sharp, A-Ionian
c. | (G,Ab,Bb,C,D,Eb,F) 3-flat, G-Phrygian
d. | (F,G,AB,C#,D#) WT, beginning on F
e. | (A,Bb,C,Db,Eb,Fb,Gb,G) OCT,, beginning on A
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III. 1. Apply the neo-Riemannian triadic transformations:

Tranformation (Sonority) Result
a. |P(A") — A
b. | R(C#) — E*
c. |L(F#)— D*
d. | SLIDE (F") — F#
e. |P(F)— F*
f. | R(Bb") — G
g. | L (Ab") — C
h. | SLIDE (G) — F#*

III. 2. Construct cycles of alternating major and minor triads as follows:

Straus name PC Letter Name Notation
HEX,, [C,C#,E,F,G#,A]

HEX, , [C#,D,F F# A Bb]

HEX, ; [D,D#,G#,G,A#,B]

HEX;, |D#,E,G,G#,B,C]

a. The hexatonic system that includes G*
HEX, ;includes G*, the cycle is:
G'<> G <= Eb'<= Eb <= B"<= B < (G")
b. The hexatonic system that includes F#
HEX, ,includes F#, the cycle is:

F# <> F#* <> Bb < Bb" <> D" <> D* <> (F#)

o

. The PLR-cycle whose triads all include pitch-class A:
A" A< F < D < D"« F# < (A
d. The PLR-cycle that includes D and Db* (SLIDE relation):

F*<> F <> Db*<> Bb <> Bb* <> D < (F)
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