A JOURNAL OF THE SOCIETY FOR MUSIC THEORY

MTO 25.2 Examples: Plotkin, Chord Proximity

(Note: audio, video, and other interactive examples are only available online)
http://mtosmt.org/issues/mto.19.25.2/mto.19.25.2.plotkin.html

Example 1. A totally even distribution of 6—12


http://mtosmt.org/issues/mto.19.25.2/mto.19.25.2.plotkin.html

Example 2a. The pairs of adjacent red dots are as far apart as possible, as indicated by the red arrow

Example 2b. On the keyboard, the pairs of adjacent white keys are as far apart as possible (for a white-
note collection)




Example 3. A C+ triad as a maximally even distribution of three notes in a 7-note collection

(Video) Example 4. 7—12 and 3—7 combine to visually portray a 2nd-order maximally even set

(Video) Example 5. Seven pentatonic collections as part of a 5—12 FiPS configuration

(Video) Example 6. Seven diatonic collections as part of a 7—12 FiPS configuration

(Video) Example 7. Three octatonic collections as part of an 8—12 FiPS configuration

(Video) Example 8. Seven implicitly diatonic chords as part of a 3—7 FiPS configuration

(Video) Example 9. Seven explicitly diatonic chords as part of a 3—7—12 FiPS configuration


http://mtosmt.org/issues/mto.19.25.2/plotkin_videoex09.mp4
http://mtosmt.org/issues/mto.19.25.2/plotkin_videoex09.mp4

Example 10. A 7—12 maximally even distribution, with connections between indices explicitly traced

0
[1

9

Example 11. (a) A calculation of J=7,3

in Jm, m212,7,3, where #722=0; (b) A calculation of Jr27,3 in Jur, #212,7,3, where /72=1

. There is an increase of 1/3 in each value before the floor function is applied

(a) (b)
T2, 0) = |og| =0 T (0)= 03[ =0
TPy(1) = |25 | =2 Tl (1) = _2%_ —2
T2(2) = |43 | =4 TL(2) = |43 | =5




Example 12. There is an equal distance of 30° (30° = 360/12) between points on the outer ring. Each
remainder corresponds to the distance between the beam of the beacon and the distance it must travel
counter-clockwise to reach an evenly-spaced hole on the outer ring.

0

[1

J},7(0)=]03 |, remainder of %
J3 (1) = |22 |, remainder of 3/

2
T 1(2) = _4%_ , remainder of %
I3 ,(3)=]5%]|, remainder of 67
J7(4)=|7% |, remainder of %
I;, ,(5) = 92|, remainder of % 4
J5,7(6) = |11% |, remainder of 0/
12,7 Pl & 7

Example 13. A 3—8—12 configuration in which a C- triad is the result




(Video) Example 14. A 3—8—12 configuration in which all members of the 01-octatonic are realized

Example 15. The neo-Riemannian Tonnetz, with highlighted octatonic corridors
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Example 16. The neo-Riemannian 7onnetz with highlighted octatonic corridors, and a PL cycle following
a path within and then out into each corridor

F 5 G D A

G# D#

D#

F#

G# D# A# E

(Video) Example 17. A 3—8—12 configuration in which a PL cycle is realized, in the manner of
Example 16


http://mtosmt.org/issues/mto.19.25.2/plotkin_videoex17.mp4
http://mtosmt.org/issues/mto.19.25.2/plotkin_videoex17.mp4

Example 18. A 3—8—12 configuration space

Db- A+

E+ 0

3-beacon Offset (m, in J 112131;2)

G+ C-

F+

. | . . ) | 0 : n
L ” g s o o 1 2 3

8-filter Offset (m, in J 112 18;2 )



Example 19. Douthett and Steinbach’s (1998) Chicken-Wire Torus

Eb+

C- 9 ———— 10 Br-#—————
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oAb+ 3 —— ——@FH#s |




Example 20. A portion of a 3—>8—12 configuration space, with a matching portion of the Chicken-Wire
Torus overlaid to demonstrate the isomorphism
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8-filter Offset (m, in J |I;_]8‘,.:lz

Example 21. A portion of a 4—9—12 configuration space, with a matching portion of the Towers Torus
overlaid to demonstrate the isomorphism
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9-filter Offset (m, in J,,\ %)



Example 22. On the left, the original key to Towers Torus from Douthett and Steinbach. On the right, a
rotated and slightly stretched version of the key that reflects the altered positioning of the diagram when

overlaid on the 4—9—12 configuration space

Example 23. A 3—8—12; configuration space with neo-Riemannian cycles identified

o Ghb- D+ (B Eb+ Ab-
£ - .
= '\.__-
£a A+ 1 D- To—— Bb+ PL Cycle Eb- B+
~ — (complete)
= A- F+ Bb- -l — Gh+ B-
= —_—
= C+ F- Dh+ Gb- D+
— W 1
+
Nt
% C- Ab+ Db- A+ D; -
.) 5
= hb*‘ Ab' E+ LR C}’Cl(‘. A- —- F"
8 ~L . (partial) | — -+~ " ’
= PR Cycle B+ E T C+ F-
Y -
3 (complete) -
WL’ b ’ Y B- <A -7 G C- Ab+
10 9 B 7 G 5 4 3 2 1 0 1 2 1 [

8-filter Offset (m, inJ 5 +2)



Example 24. A 4—9—12 configuration space with Towers Torus cycles identified

—_
S
g =
LN
g d
h-‘)
R=
~ o7
E F7 c?7 E bm7 F#7
5 0
% Fm7 O .A b7 <L,*, Py*> Eb?7 F#m7
Q" 4 b“"“- Cycle 49
N %7 A pm7 B7 F#"7
Q .
o 3 —~~ .
E . Ci#7 Ab?7 Bm7 N D7
1 27 .
L, * L,* R*>
° C#m?7 E7 i B BY7 Dm?\‘.'
Cycle e mer= T
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<p| st ,R> 'C#T "Em?.—!---— G7 Dﬂ?
Cycle el ; ; ; : .
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9-filter Offset (m; inJ,4,")

(Video) Example 25. The <P;*, P>*, R*> cycle identified in Example 24

(Video) Example 26. The <P:*, L>*> cycle identified in Example 24

(Video) Example 27. A parsimonious cycle of diatonic trichords in C major


http://mtosmt.org/issues/mto.19.25.2/plotkin_videoex27.mp4
http://mtosmt.org/issues/mto.19.25.2/plotkin_videoex27.mp4

Example 28. A 3—7—12 configuration space

| B- B+ c C- c. o
> D Do  D¥ D& Db E E-
& S M G G G
I A- A AP A Av- B B-
% |c c. o o o D D D+
:% L E- Ev F F- P B
| G GF O G A A
At B B- B+ c C- c. o
s e

I'I1|;I'I12

7filter Offset (m, in J 5\ 1?)

Example 29. A PR cycle in a 3—7—12 configuration space

A#+ B’ B- B+

| PR Cycle
(complete)

r D-




Example 30. A PL cycle in a 3—7—12 configuration space

PL Cycle
(complete)

A’ A-

Example 31. An LR cycle in a 3—7—12 configuration space

G+

'é.

o -

LR Cycle LR Cycle 5
{camplete)




Example 32. An LR cycle in a 3—5—12 configuration space. Note that the sus2 designations are
arbitrary (in the same way one might choose the root of a fully-diminished seventh chord for a
configuration space). These sus2 chords could easily be given as alternate-root sus4 chords, or
relationships between these chords might be more apparent.

A#sus2  A# F#+  Bsus2 B- G+  Csus2 -

F- C#  TF#sus2 F# D+  Gsus2 -.
C- G#+  Chsus2 C# A+  Dsus2 .. I
Dé#+  G#sus2  G# E+  Asus2 ..

Dié#sus2 D#- B+ Esus2

A#sus2



Example 33. A 4—7—12 configuration space

Cm?7 c7 CM7  C#g7 C#m7 C#1  C#M7 Dg7 Dm7 D7 DM7

#M7  Ag7 Am7 A7 AM7  Ad#g7 A#m7 A#T  A#M7  Bg7 Bm?

m,,m
"2
12,74 )

f F7 FM7 F#g7 F#m7 F#7 F#M7 Ga7 Gm?7 G7 GM7  Gi#a7
Dg7 Dm7 D7 DM7 D#g7 D#m7 D#7  D#M7 Ea7 Em7 E7
Bm7 B7 BM7 Co7 Cm7 c? CM7 Cia?

! Gm7 G7 GM7 Gl G#m7 G#1 G#M7 A7 Am7 A7 Al

4-beacon Offset (m, in J
2
S

'| D#M7 Eg7 Em7 E7 EM7 Fal Fm7 F7 FM7 Fig? F#m7

Cm7 C7 CM7 C#7  C#m7 C#1  CMT  Dg? Dm? D7  DM7
w5 . o % 5 4 3 2 4 e 1 1 3 4 s & 1 4

7-filter Offset (m, inJ;3552)

Example 34. A <P;*, P>* R*> cycle in a 4—7—12 configuration space

C7

Bm7 B7 BM7 Ca7 Cm7
[ ]
&k & £
<F‘l ,P2 , R*>
Cycle

M7 G#g? G#m7

F#m7 F#7 F#N

E7 EM?7
B T o o S

Example 35. An <L>*, P>*> cycle in a 4—7—12 configuration spac

F¥1  FeM7  Gg7




Example 36. A cycle in a 4—7—12 configuration space that augments an <L;*, L>*, R*> cycle

F#7 F#M7 Go7 Gm?7 G7 G\

D#m7 D#7 D#M7 Ea7 Em7

Cm7 (07 CM7




Example 37. 6* in various configuration spaces

Example 37: 8™ in various configuration spaces

Up Down Right Left Up-Right Down-Left Down-Right Up-Left
Set Type | 46*(0,1) 4*(0,—1) 4*(1,0) 6*(—1,0) é*(1,1) 4*(—1,—-1) é*(1,—1) & (—1,1)
3—8—12 (Fig. 23)
Major Triad R P N L Ty T Ty T
{0,4,7y | {0,4,9y  {0,3,7} {0,5,8} {E.4,7}y  {0,5.9} {E,2,7} {0, 3,8} {E, 4,8}
Minor Triad P R L N Ts T Ty Ty
{0,3,7y| {0,4,7} {E,3,7} {0,3,8} {E,2,7} {0,5,8} {L,2,7} {E, 3,8} {E,4,7}
3712 (Fig. 28)
Major Triad T, + dim P Ty T3 L Ty + dim
{0.4,7} {1,4,7} {0,3,7} {1,4,9} {L,3,7} {E,4,7} {0,3,9}
Minor Triad P Ty + dim Ty T3 Ty + dim L
{0.3,7} {0,4,7} {0,3,6} {0,4,9} {T,3, 6} {0,3,9} {0,3,8}
Diminished Triad | Tg + major T3 + minor Tj + minor 7j; + major Tg + major 73 + minor T + major T + minor
{0.3,6}| {0,3,8y {L,3,6} {0,3,7} {E,3,6}  {0,3,8} {T, 3,6} {I,3,7} {E,3,8}
4912 (Fig. 21)
Dom7 Rx Pg* T + a7 Lz* T7 + m7 Ty + o7 T3 Ty
{0,4,7,T} | {2.4,7, T} {0,3,7. T} {L57,T} {0,4,7,9} {2,5,7,Ty {0,3,7,9}y {1,3,7,T} {1,4,7,9}
m7 Pox Pyx Lox Lix T: + 67 Ts + Dom7 T3 T,
{0,3,7,T} | {0,4,7, T}y {0,3,6,T} {1,3,7,T}y {0,3,7,9} {1577 {0,359 {1,3,6Tr {0,479}
a7 Pl* R+ L]_* T5 + Dom7 T3+ Dom7 T5 + m7 Ty Ty
{0,3,6,T} | {0,3,2,T}y {0,3,6,8} {1,3,6,T} {0,3,59} {1,3,7,Ty {0,3,5.8y {L,3,6,9} {0,3,7,9}
4712 (Fig. 33)
Dom7 Rx Lg* Tn + M7 Pg* T4 +m7 TQ + @7 Lz* T3 + M7
{0,4,7,T} | {2,4,7, T}y {0,4,7,9} {0,4,7,E} {0,3,7,Ty {2,4,7,E} {0,3,7,9}y {0,4,7,9}y {2,3,7,T}
m7 NA N/A Pyx Pyx T, + @7 Ts + Dom7 Ty Ty
{0,3,7,T} {0,4,7,T} {0,3,6,T} {2,4,7,T} {0,3,6.8} {0,4,7,9} {1.3,6,T}
a7 L]* Ts + Dom7 Pl* T11 + M7 Tg + Dom7 Tg +m7 Tg + M7 Ll*
{0,3,6,T} | {1,3,6,T} {0,3,6,8} {0,3,7,T} {E,3,6,T} {1,3,7,T} {E,3,6,8; {0,3,7,8} {1,3,6,T}
M7 | Ti+m7 Ty + m7 T +d¢7 Ty + Dom7 Ty + m7 Ty +m7 Ty + Dom7 Ty + a7
{0,4,7,E} | {2,4,7,E} {0,4,7,9} {1,4,7,T} {0,4,7,T} {2,4,7,E} {0,4,7,9y {1,4,7,9} {1,4,7,T}

W

. T, + [chord type] indicates a transposition of the root of the chord by n,,,412 along with a change in the chord type. For
instance, only a single pitch class changes with "7} + dim," e.g. C+ becomes C#°.
. Example chords are listed in the left column, and what those samples would become is indicated in the subsequent columns

of the same row. Although these are unordered pcsets, they are presented in a manner that suggests the most direct voice
leading. Changed pitches are bolded, and when only one pitch is changed, the displacement is in an evenness-preserving

parsimonious transformation.

. Shading is used to group pairs of §* in polar opposite directions.
. "N/A" must be expressed as d(z,y), not d*.




Example 38. Evenness-preserving neo-Riemannian parsimonious transformations considered in an
octatonic scalar context

E+ to A- C+to A-
neo-Riemannian N | ---- K neo-Riemannian R
p. and 67(1,0),255 E-®- peand 57(0,1)1253

E-to C+ | e oG - C-to C+
neo-Riemannian L / \ neo-Riemannian P

peand 5°(10)s; peand 50, ias

01-octgfonic
02-octatonic

E- to C- E- to A-
Tg TS
p.and 5*(15'1 )12.8.3 p. and 5*(1,1)&.3.3

Example 39. Evenness-preserving parsimonious transformations considered in a diatonic scalar context.
P, L, and R are colored to match the coloring in Figure 38

F: E° to [C/G/D]: E- Co or [C/G/D]: G+ to E-

(e.g. F:vii® to C: iii) neo-Riemannian R

peand §%(1,0)153

L
-
G- G+ \
[BS/F/CJ: D- to [G/D/A: Ds IV‘ I.;,\____ (G ot D Bt Gr
neo-Riemannian P A#+ B*T~@ B- . ¢
=

I —  p.and 67(0,1)1273

neo-Riemannian I
peand 0(0,1),73

/

p. and 5*(1,0)12._?,3 D-

\_“;“ ~

A A-

/c,-/

13

1
/

C:B° to G+
peand 87(0,1)275

»
IEi
o

-3

C- major
Bb-major D-major

Bb: A" to F: C+ G:C+toD: A+
(Bb: vii® to F: V) Ty
peand *(1,-1)1275 peand 67 (1,1)1575
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Example 40. ¢3/5-space from Yust 2015
i
£F




Example 41. Parsimonious cycles with negative slope in a 3—8—12 configuration space

FH“"“‘“—%
r/\-]""-\ ) Gb- ‘,/LP Cycfe_- ;B;ﬂgh'“*—-______ G- Eb+ Ab-
E’ 3 A+ L_q““‘J::h\ n; - BH’ ‘;:ah"‘ﬁ— Eb B+
— -"-‘.."l » =
E"E o} 2 Vam, +55 0~ D]
— —
A- - o b Gbs+ B-
'EN 5 C.VCIE" <F- ________hxq__\- _H_H_“-H-J'II
T Dby ;
g 4 C+ Sy My Db Gb D+
m 1 5
% C- D-
(]
?: Eb+ F+
S
] Eb- F-
2
o Gb+ Ab+
L +

-10 -9 -8 -7 -6 -5 -4 3 H 1 0 1 i Bl 4 5 &

8-filter Offset (m, in J 1[;13;[2)

Example 42. Un-parsimonious cycles with negative slope in a 3—8—12 configuration space

—_ Gb- D+ G- Eb+ Ab-
B e 7
E.'—< o A+
(o]
— 6+
~
= A-
- p— sl
(o]
E C+
T
i
SERE
S |
3 Eb-
2
o Gb+ B- G+ C- Ab+

al

-10 -9 -B -7 -6 -5 -4 -3 -2 -1 [ 1 2 3 4 5 &

ml’mZ)

8-filter Offset (m, inJ,,



Example 43. Indicators of un-parsimonious boundaries in a 3—8—12 configuration space

R Gb-
EN 7T
- A+
E ool
h\’
£ &
(o]
E C+
— al
T
3
% Eb+
3
= Eb-
S 4l
-
o Gb+

Bb+

Bb-

Db+

Db-
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Eb+

Eb-

Gh+

Gb-

As

C+

(&=

-4

-3

-2
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A
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L
1

8-filter Offset (m, in J 1218? “)




Example 44. Cycles with negative slope in a 3—7—12 configuration space

Y is T4(X), Z is T4(Y), X is T4(Z)

X#is TI(X), Y#is TI(Y), Z# is T1(Z)

Y is T3(X#), Z is T3(Y#), X is T3(Z#)

Note that in all drawings of configuration spaces, including this one where alignment is crucial, it is the
bottom-left edge of each region that is aligned with integer offsets. This means that each region has a
bottom-left corner in gray, and is bordered along its top and right in white.

m m.
N o H 172
3-beacon Offset (m, inJ, 233 )

7-filter Offset (m, in J)351?)

X-X+Y-Y+72- 7+ X+ X# X#t- Y+ Y# Y#- Z+ Z# 7#-

XX-X+Y'Y-Y+Z2° Z-7+ X+ X#Y+Y# Z+ Z#

HENENCNG VL V= X-Xe X#Y-Y+ Y# Z- Z+ 7#°



Example 45. Plot of diatonic cycles defined by a slope of Ml ==Y in a 3—7—12 configuration space

Hexatonic PL cycle (X-X+) Enneatonic PL cycle (X* X-X+)

f) 0

(:\ = Hg D b r— bz bz bz t
o 27 Tz e ve Pz e,é- £ 2 2 a% »he bhe '3 Z
Major/#Diminished hexatonic cycle (X+ X#°) Minor/Major/#Diminished enneatonic cycle (X- X+ X#°)

fy o]

o I T 7 7 1 — 1

. % = ? o % ;:3 Z—*Z e % 2 2
Diminished/Minor hexatonic cycle (X° X-) Major/#Diminished/#Minor enneatonic cycle (X+ X#° X#-)

0

/ . /7 .
WW Ry — = EEL — z b
. e e o 3 = - =

Example 46. Ordered output of C Ionian and D Dorian, at J572,7

and J712,7

, respectively.

C Ionian D Dorian
<0a2) 4, 5) 7) 95 11> <2}4! 5: 719311) 0>

5 17
J]l,‘? JIZ,?



Example 47. The configuration space of the 3-beacon and inner 7-filter in a 3—7(inner)—7(outer)—12

FiPS configuration, expressed in the key of C-major with m; =5

)

ime
127,73

3-filter Offset (my in J

(C,+) | O,5) | (E,-) | (E+) | (G+) | (A-) | B)) | (C+) | (D,-)
E,-) | B+ | (G4 | A0 | B | (G4 | (D) | (E-) | (F4)
G+ | A | B | (C#) | (Do) | E-) | ) | (G+) | (A-)
B, | (C+) | (D) | (E-) | B | G+ | A | B | (CH)
D,-) | E,-) | E+) | G+ | A-) | B | (C+) | (D,-) | (E,-)
E+) | G+ | A | B)Y) | (C+) | D,-) | (E,-) | E+) | (G,4)
A,-) | B | (G | (D) | (E-) | (B | (G4 | (A-) | (B)Y)
(C,+) | Oy | (B | (B0 | (G+) | (A | B | (C+) | (D,-)

Inner 7-filter Offset (m, in J

5.m,.m
12,773

3, moving in increments of +7




Example 48. A three-dimensional plot of 3—7(inner)—7(outer)— 12 configuration space, where each
vertical layer represents key changes caused by the outer 7-filter. Relationships relative to a C+ tonic
chord are shown. Some labels for 6 and d*midast; have been added, to offer some perspective on the
relationships between harmonies; the f#- triad at the top left corner is distinct from the f#° chord the layer
below, because going from C+—f#- first involves changing from C+ as C:I to C+ as G:IV.

<8(1,0,0), 5*(1,1,-1) >
fd:_

6%(1,0,0)

8*(1,1,-1) ge D+

8*(0,1,'1) F+

8*(0)_191)

8*(-1,-1,-1)




(Video) Example 49. A 3—7—7—12 FiPS configuration in which the inner 7-filter moves each C-
major-constrained harmony up by tl

(Video) Example 50. A 3—7—7—12 FiPS configuration in which the inner 12-filter moves each
harmony up by 71

Example 51. The final phrase of Chopin’s Op. 28, No. 9 Prelude in E major, mm. 9-12
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Example 52. J representations of every chord in the final phrase of Chopin’s prelude, paired with the &*
representations of the operations that incrementally change the output of FiPS. In three locations, curly
braces are used to indicate the inclusion of a & operation that changes the prevailing key without changing
the pcs—we might see this as FiPS dealing with a pivot chord.
0,906 y
Ji51 12773 — = {4,8,11}
§4(0,0,—1,1)
T 0977 y
r 191 12773 = = {3,6,11}
§4(0,0,1,—1)

0,0,0,6 :
— le 127,73 — {4= 8, 11}
[[l —-1,1,— 1} 'I]ﬁ"i"a
pr—
—?’ wa T3 {4v91'}}
{U,—l,ﬂrl} ﬂd?ﬁ
? J1212??3 - {519:'}}
8(0,—1,0,0) J““ﬁ B {5 0 [I}
1212773 — 1
&(0,0,—1,1)
T 04,07
— le 12773 — {43:“}
4+(0,0,1,-1)
L 0,4,?,5
1212?73 = {ﬁ' 9, U}
8(0,0,1,-1)
04145
12,12,7,73 — {L'sz 2}
§*(0,0,0,1)
Bat 04,146
Jlﬂlﬂ?’i’& — {?=T*2}
#(0,—1,0,0

0,2,14,6
L *Jmlﬂ??a—{?:Tvz}

*(1,-1,-1,1)
12177
17 —
————+ J213775 = 16,9,2}
§4(0,—1,1,-1)
L1, 120,146
Jiswrrs =17, E, 2}
5(0,-1,0,0)*

12,82,14,6
Ity 12,773 — = {7, E,2}

ﬁ'*{—l,—lr11—1:|
JDEI ﬂld {E,E:.S}

1212773 —

§+(0,0,1,—1)
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(Video) Example 53. The final phrase of Chopin’s prelude, represented by a 3—7—7—12 FiPS
configuration

(Video) Example 54. The material from Example 53, isolating the rotations of the 3-beacon



(Video) Example 55. The material from Example 53, isolating the rotations of the 3-beacon and inner 7-
filter

Example 56. A plot of the rotational offsets of the 3-beacon and inner 7-filter from Example 53
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