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I. The Structural Modes
1.) Concept lattice of scale theory
2.) Well-formedness and algebraic combinatorics on words
3.) Example: Handel, Minuetto, Concerto Grosso op. 3/4
II. Triadic Voice-Leading Space
1.) Filtered-point symmetry and quantization in voice-leading space
2.) Tonal harmony in triadic voice-leading space (Handel Minuetto)
IT1. Harmonic Function
1.) Example: Schubert, Piano Sonata in C minor (D.958), Trio
2.) Functions as vectors in voice-leading space
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A Mathemusical Source of Inspiration:

Aspects of Well-Formed Scales
Norman Carey: David Clampin

Music Theory Spectrum, Vol. 11, No. 2, (Autumn, 1989), pp. 187-206.

A single structural principle accounts for pentatonic, dia-
onic. and chromaic scale. The same sirueture, that of the

the 17-tone Arabic and 53-tone Chi-
nese theoretical systems, and other pitch collections in non-
Western music. This article shows that the concept of a
well-formed scale can serve as a principled basis for tonal
music.




Analogy between the Structural and the Diatonic Modes

Structural Augmented Prime Usual Augmented Prime A1
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Elementary Combinatorics and Arrow Notation
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The position of the minor third distinguishes the three common finalis modes
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Triadic Voice-Leading Space

Douthett’s Beacons and Filters
Because of the
maximal evenness of
the diatonic, a
7-equal scale rounded
to the nearest points
in 12-tET gives a
diatonic scale.

As the 7-equal scale is
continuously
transposed, the
diatonic scales
traverse the circle of Eb Major

fifths. From Douthett, “Filtered Point-Symmetry,” 2008
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Triadic Voice-Leading Space

Douthett’s Beacons and Filters
A two-stage quantization
(rounding) process
produces diatonic triads.

The first stage, rounding
and even triad to 7-equal,
produces a 7-equal triad.

Rounding 7-equal triads
to 12-tET gives a triad
from the scale determined
by the position of the 7- G(7)
hole filter.
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From Douthett, “Filtered Point-Symmetry,” 2008
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Triadic Voice-Leading Space
We can also understand the quantization as taking place
in Callender, Quinn, and Tymoczko’s 3-note chord space.
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From Tymoczko, Geometry of Music, 2011
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Triadic Voice-Leading Space
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Harmonic Function

Structural Modes and their Scale Degrees

The 3 degrees of the structural modes can be associated with the 3 tonal functions
T, S, D (in the spirit of the motivating remark from Carey and Clampitt 1989)

Functional Modes and Functions

The embedded modes comply with Dahlhaus’s (1990) attempt to integrate elements
of Riemann’s function theory with Sechter’s scale degree theory

Functional Regions

As will be shown by Jason, functionally indifferent chords are neighbors in the
chordal/voice-leading spaces. This allows identification of functional regions.

Functional Vectors

The symmetric placement of the regions allows a geometrical interpretation of the
prototypical(?) harmonic progressions
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Conceptual Crossrelations and Transformations
I |

Trichord .9 Triad .9 Structural Mode
- ——
) .9
Tetrachord Seventh-Chord | Chrom. Structural Mode
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A voice-leading based concept of function

Some principles

« Functions are types of relationship rather than
types of chords. Therefore a function is a kind of
direction in the space rather than a region.

 Functional relationships involve strong (not weak)
voice leading

e It is not necessary for functions to exhaustively
classify all chords, or to be symmetrical.
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A voice-leading based concept of function

Some principles

Dominant: « Includes lower neighbor to 1
» Diatonic or sharpward

Subdominant:  Includes upper neighbor to 5
» Diatonic or flatward

Hence:
Dominant: A path down and rightward from tonic

Subdominant: A path up and leftward from tonic
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LA MESSE DE NOSTRE DAME
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A voice-leading based concept of function
Example: VII% (V/III) as a dominant
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Schubert, Piano Sonata in B-flat Major, D.960, mm. 251—8
Recapitulation (retransition to A' of main theme)
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A voice-leading based concept of function
Example: #v® (H) as a dominant
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Voice-leading functions in D.958 Trio
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