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Application: DFT on row
segments

 Discrete Fourier transform (DFT) on
pitch-class vectors and harmonic qualities

e Parsing of rows

« Some results
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Pitch-Class Vectors

12-place vector
Each place corresponds to a pitch-class.

1 = present, 0 = absent

Example: C C¢ D E E F Ft# G Ab A B B
C major triad: (1, o, o, o, 1, 0, O, 1, O, O, O, O)

7 ¢

Other names: “Characteristic function,” “pitch-class distribution”

The discrete Fourier transform (DFT) of this vector

converts it in periodic functions at divisions of the octave
into 1—6 parts.
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Fourier Transform of a Pitch-Class Vector

C major triad = F, + | 3 + K,

ol g | |
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The DFT is a lossless transformation from a pitch-class
vector to a sum of periodic functions dividing the octave

into 16 parts.
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Fourier Qualities

| F, i F,
F, represents a F, represents a
concentration of concentration of
pitch-class weight pitch-class weight
on the full pc circle. on a half-octave

(tritone) cycle.
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Fourier Qualities
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F, gives the
weighting on the
nearest augmented
triad or hexatonic
scale.
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nearest diminished
seventh or
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Fourier Qualities
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Fourier Spectra

The spectrum of a pitch-class vector shows the magnitudes
of all its Fourier coefficients (ignoring phases)

The spectrum is invariant with respect to transposition
and inversion (i.e. it is a set class property)
and also complementation and Z-relation

Examples:
Diatonic scale Major/minor triad
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Parsing of rows



Parsing of rows
Example: Webern Op. 27
087et9314265 Note: t = 10, e = 11

o Initial and final hexachord: {789teo} {123456}
Set class: (012345) (012345)
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Parsing of rows
Example: Webern Op. 27
087et9314265 Note: t = 10, e = 11

o Initial and final hexachord: {7 teoh{123456}
Set class: (01%34 (012345)

e Inner and outer hexachord: {9et134} {025678}
Set class: (012467) (012368)
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Parsing of rows
Example: Webern Op. 27
087et9314265 Note: t = 10, e = 11

o Initial and final hexachord: {123456}
(012345)

« Middle tetrachord: {9t13} {e0245678}
Set class: (0146) (01234689)

-
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Parsing of rows
Example: Webern Op. 27

087et9314265 Note: t = 10, e = 11
) 1 J

o Initial and final hexachord\ {78 9teo} {12345 6}

Set class: (012345)

e Inner and outer hexachord: {9 e%1 3 4} 25678}
Set class: (01 12368)

« Middle tetrachord: 245678}

« Middle octachord: {79et1234} {5680}
Set class: (01235679) (0137)
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Parsing of rows
Example: Webern Op. 27
087et9314265 Note: t = 10, e = 11

o Initial and final hexachord: {78 9teo} {123456}

Set class: (012345) (012345)
e Inner and outer hexachord: {9et134} {02567 8}

Set class: (012467) (012368)

« Middle tetrachord: {9t13} {e0245678}
Set class: (0146) (01234689)
« Middle octachord: {79et1234} {5680}

Set class: (01235679) (0137)
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DFT of row segments

Example: Webern Op. 27

087et9314265 Note: t =10, e = 11
Initial/final hex.: (012345) Middle tetrachord: (0146)
\/\/\ g I
Inner/outer hex.: (012467) Middle octachord: (0137)
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DFT of row segments
Example: Babbitt, Vision and Prayer

0e8374t92615 Note: t =10, e = 11
Initial/final hex.: (013478) Middle tetrachord: (0136)
Inner/outer hex.: (012578) Middle octachord: (0126)

1 2 3 4 5 6
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DFT of row segments
Example: Babbitt, Vision and Prayer
0e8374t92615 Note: t =10, e = 11

Initial/final hex.: (013478) Middle tetrachord: (0136)

1 2 3 4 1 2 3 4 5 6

Inner/outer hex.: (012578) Middle octachord: (0126)
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DFT of row segments
Example: Babbitt, Vision and Prayer

0e8374t92615 Note: t =10, e = 11
Initial/final hex.: (013478) Middle tetrachord: (0136)
Inner/outer hex.: (012578) Middle octachord: (0126)

1 2 3 4 5 6
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DFT of row segments
Example: Babbitt, Vision and Prayer
0e8374t92615 Note: t =10, e = 11

Initial/final hex.: (013478) Middle tetrachord: (0136)

1 2 3 4 1 2 3 4 5 6

Inner/outer hex.: (012578) Middle octachord: (0126)

1 2 3 4 5 6
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Results
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Results: Both hexachord
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e [P

Results: Tetrachord/ Octach
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4

A i il
D) (]
i
2.5
@ Denisov
Kk e Lutyens
2 Ko 'onen :Strav' sky o Copland _
| Dallaglcc]ola: Gertrd Nono o Wuorinen ® Babbitt )
oulez .
1 @ Krghek Schnittke ¢ Stockhausen © >antoro
e Ginastera Ginastera
eoo® @,
All(.)'- P e.
15 Random -
. Sc.Hoenberg Morris
c Berg Dallapiccola
Dallapiccola g Lutyens
o gon @ Talma Boules @ Krenek S0 'Denisov Ginas}gg \S;gfﬁléngﬂi,en
1 @ Deni Wolpe @ Stockhausen Nono ™ Schnittke *e. '
@ Babbit . B?fff’( : Stravinsky Babbitt **.., ®Morris
amlo i abbi . .
Schnittke oﬁgﬁgme” Schwantner 8 Denisov o Dallapiccolal
Babbitt ® Stravinsky e Denisoy
Berg ‘ Carter
05 Schnittke o

Nono ® Ginastera

High [f2 | , Harrison

® Wolpe

.......



2
® Mamlok
- @ Wuorinen e Dallapiccola
® Wolpe
® Babbitt o Babbitt
1 ® Stockhausen
® Lutyens e Lutyens e Berg Dallapiccola g Krenek
05 @ Schnittke
f, f, f, f, f, £
0 N — — (®).., - -
Random ...-".. .......°“).o.o.cco.o'o.o..'(.)..ooo..... _“)
All (.)'0-.00......' .o"..
LICN Y ..'
-0.5
Dallapiccola g g 1 yifre
1 e Dallapiccola ® Wolpe ® Wolpe e Babbitt
Stockhausen & Yuorinen
e Lutyens
-1.5 Y
Mamlok ® Babbitt

® Babbitt
® Wuorinen




1.5

0.5

-1.5

® Mamlok
@ Wuorinen Lower e Dallapiccola
|.f2 | mn ® Wolpe
® Babbitt S T e Babbitt
initial/
® Stockhausen
® Lutyens flnal ® Lutyens ® Berg Dallapiccola' frenck
® Schnittke
f, f, f, f, f, £
 (®).., —e ==
Random ...... ........°“).oooocco-ooooooon(.)oooo oooooo *“)
All (®-....
Dallapiccola & Schnittke
® Wolpe ® Wolpe e Babbitt
Stockhausen & "Vuorinen
e Lutyens

® Babbitt

® Babbitt

® Wuorinen




Results: Hexachord partition
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