Triadic harmonization

Introduction

GeCo-Tool can generate not only scales and interval structures, but also their harmonic realizations.

In this document, scales and modal systems are harmonized through the superimposition of diatonic thirds.
Each table is built from the parent collection of the corresponding scale or modal family. For example, the
table of the church modes is derived from C major: Ionian begins on C, Dorian begins on D, Phrygian begins
on E, and so on. Because GeCo-Tool operates through cyclic interval structures (cycles of tuples), triads are
represented as closed cycles. The interval class is the same to Forte’s set theory, except that here the triadic
structure is closed to the octave. Clearly, for instrument practice, the triads can be played either as individual
notes (arpeggios of the chord) or by playing the three notes as a chord (for harmonic instruments).

For example, the C major triad:

CFEGC
is encoded as:
435
where:
44+3+5=12

The closing interval is required because GeCo continues generating notes until the starting pitch-class is
reached again. Thus, all triads in this document are represented as closed K=3 structures.
For each closed triad, the two cyclic inversions are also shown. For example:

CEGC
produces:
EGCE
and:
GCEG
These inversions preserve the same pitch-class content while changing the starting point of the closed GeCo
cycle.
“latex

Triadic Signatures

Here we provide a table with the intervallic content (triadic signatures) of the principal chord structures com-
monly encountered in Western music.

The additional column Class groups the structures according to their intervallic organization. This clas-
sification is particularly useful within GeCo-Tool because it highlights families of related interval structures
independently of tonal function.

Quality Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Symbol Class
Triad
Major CEGC 435 EGCE 354 GCEG 543 C Major



Quality Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Symbol Class
Triad
Minor CEbGC 345 EbGCEb 453 G CEb G 534 Cm Minor
Diminished C Eb Gb 336 Eb Gb C 363 Gb C Eb 633 Cdim Symmetric
C Eb Gb
Augmented CEG#C 444 EG#CE 444 G# C E 444 C+ Symmetric
G#
Suspended CDGC 255 DGCD 552 GCDG 525 Csus2  Suspended
2nd
Suspended CFGC 525 FGCF 255 GCFG 552 Csus4  Suspended
4th
Quartal CFBbC 552 FBbCF 525 BbCFBb 255 C Quartal
quar-
tal
Quintal CGDC 7710 GDCG 7107 DCGD w077 C Quintal
quintal

Part I: Canonical Triadic Harmonization

The following collections are heptatonic scales that admit a traditional harmonization through the superimpo-
sition of diatonic thirds. The resulting triads correspond closely to established harmonic practice and therefore
may be interpreted both as conventional harmonic structures and as GeCo interval signatures.

Triadic Harmonization of Modes Derived from C Major

Parent collection: C Major parent collection

CDEFGABC

Semitone sequence:

2212221
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality  Symbol
Mode Triad
Ionian (C) CEGC 435 EGCE 3564 GCEG 543  Major C
Dorian (D) DFAD 345 FADF 453 ADFA 534  Minor Dm
Phrygian EGBE 345 GBEG 453 BEGB 534  Minor Em
(E)
Lydian (F) FACF 435 ACFA 354 CFAC 543  Major F
Mixolydian G B DG 435 BDGB 354 DGBD 543  Major G
(G)
Aeolian (A) A CEA 345 CEAC 453 EACE 534  Minor Am
Locrian (B) B D F B 336 DFBD 363 FBDF 633  Diminished Bdim

Note again that the triad is shown here with an additional note, since GeCo-Tools requires the closing of
the intervallic structure with the initial note. The triad is shown in bold as an example.

Triadic Harmonization of Modes of A Harmonic Minor

Parent collection: A Harmonic Minor parent collection

ABCDEFG#A

Semitone sequence:



2122131

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
Harmonic Mi- A CEA 345 CEAC 453 EACE 534 Minor Am
nor (A)
Locrian #6 BDFB 336 DFBD 363 FBDF 633 Diminished Bdim
(B)
Ionian #5(C) CEG#C 444 EG#CE 444 GHCEG# 444 Augmented C+
Dorian #4 DFAD 345 FADF 453 ADFA 534 Minor Dm
(D)
Phrygian EG#BE 435 G#BEG# 354 BEG#B 543 Major E
Dominant (E)
Lydian #2 FACF 435 ACFA 354 CFAC 543 Major F
(F)
Ultra Locrian G# B D 336 BDG#B 363 DG#BD 633 Diminished G#dim
(G#) G#
Triadic Harmonization of Modes of A Melodic Minor
Parent collection: A Melodic Minor parent collection
ABCDEF#G#A
Semitone sequence:
2122221
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
Melodic Mi- ACEA 345 CEAC 453 EACE 534 Minor Am
nor (A)
Dorian b2 BDF#B 345 DF#BD 453 F#BDF# 534 Minor Bm
(B)
Lydian Aug- CEG# C 444 EG#CE 444 G#HCEG# 444 Augmented C+
mented (C)
Lydian DF#AD 435 F#ADF# 354 ADF#A 543 Major D
Dominant
(D)
Mixolydian EG# BE 435 G#BEG# 354 BEG#B 543 Major E
b6 (E)
Locrian #2 F#ACF# 336 ACF#A 363 CF+# AC 633 Diminished F#dim
(F4)
Altered G# B D 336 BDG#B 363 DG#BD 633 Diminished G#dim
/ Super G#
Locrian
(G#)

Triadic Harmonization of Modes of C Harmonic Major

Parent collection: C Harmonic Major parent collection

CDEFGAbBC



Semitone sequence:

2212131
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
Harmonic CEGC 435 EGCE 354 GCEG 543 Major C
Major (C)
Dorian b5 D F Ab D 336 FAbDF 363 AbDFAb 633 Diminished Ddim
(D)
Phrygian b4 E G B E 345 GBEG 453 BEGB 534 Minor Em
(E)
Lydian b3 F AbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
(F)
Mixolydian G BD G 435 BDGB 354 DGBD 543 Major G
b2 (G)
Lydian Aug- AbCEAb 444 CE Ab C 444 EAbCE 444 Augmented Ab+
mented #2
(Ab)
Locrian bb7 B D F B 336 DFBD 363 FBDF 633 Diminished Bdim
(B)
Triadic Harmonization of Neapolitan Major Modes
Parent collection: C Neapolitan Major parent collection
CDbEVFGABC
Semitone sequence:
1222221

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
Neapolitan CEbGC 345 EbGCEb 453 G CEb G 534 Minor Cm
Major (C)
Mode IT DbFADb 444 FADbF 444 ADbFA 444 Augmented Db+
(Db)
Mode I EbGBEb 444 G BEb G 444 BEbGB 444 Augmented Eb+
(ED)
ModeIV (F) FACF 435 ACFA 354 CFAC 543 Major F
Mode V (G) G B Db G 426 BDbGB 264 DbGBDb 642 Hybrid G hyb
Mode VI (A) A CEb A 336 CEbAC 363 EbACEb 633 Diminished Adim
Mode VII BDbFB 246 DbFBDb 462 FBDbF 624 Hybrid B hyb

(B)

Triadic Harmonization of Neapolitan Minor Modes

Parent collection: C Neapolitan Minor parent collection

Semitone sequence:

CDbEbF GAbBC

1222131



Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad

Neapolitan CEbGC 345 EbGCEb 453 GCEbG 534 Minor Cm
Minor (C)

Mode IT DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
(Db)

Mode I EbGBEb 444 G BEb G 444 BEbGB 444 Augmented Eb+
(Eb)

Mode IV (F) FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
Mode V (G) G BDb G 426 B Db GB 264 DbGBDb 642 Hybrid G hyb
Mode VI AbCEbAb 435 CEbAbC 354 EbAbCEb 543 Major Ab
(AD)

Mode VII BDbFB 246 DbFBDb 462 FBDbF 624 Hybrid B hyb
(B)

Part 1I: Harmonization of Non-Heptatonic Collections

A Note on Harmonization and Non-Heptatonic Collections

The concept of scale harmonization through the superimposition of thirds is deeply rooted in the Western tonal
tradition. In major and minor tonal systems, scales are typically interpreted not only as melodic structures but
also as sources of harmonic material. The familiar sequence of triads obtained from the major scale is one of
the most characteristic features of tonal music theory. The same concept is then extended to higher voicings,
for instance the seventh is a major third above the fifth in a major seven chord (C E G B), a ninth is a minor
third above the seventh (C E G B D) and so forth. In this sense, the structure of the tonal system and the
circle of fifths to derive all the different keys, makes the structure somehow simple.

However, this approach cannot always be extended uncritically to other musical systems. Many non-Western
traditions, including Arabic, Turkish, Persian, Indian, and numerous folk traditions throughout the world, do not
historically employ harmonic practices based on functional triads derived from scales. Instead, these musical
cultures often emphasize melodic development, modal behavior, characteristic motives, ornamentation, and
specific pathways through a modal space.

For example, Arabic maqam, Turkish makam, Persian dastgah, and Indian raga systems are generally un-
derstood as melodic frameworks rather than harmonic structures. Consequently, the question:

“Which triads can be derived from this scale?”

is often not a traditional musicological question within those systems. Similarly, non-heptatonic collections
such as pentatonic, blues, bebop, whole-tone, and diminished scales do not always possess a universally accepted
method of harmonization. In many cases, multiple harmonic interpretations are possible, and different musicians
may derive very different chordal structures from the same pitch collection.

For this reason, the harmonizations presented in this document should not always be interpreted as represen-
tations of historical or traditional harmonic practice. Instead, GeCo-Tool adopts an interval-based perspective.
Given a pitch collection, GeCo generates harmonic structures through a simple cyclic selection rule:

one note selected, one note skipped, one note selected, one note skipped, one note selected.

The resulting triads are therefore interval constructions generated from the internal organization of the pitch
collection itself. Further explorations of this concept will open other possibilities for harmonization.

This approach allows every scale or modal collection to be explored within a unified mathematical framework,
regardless of its cultural origin or historical context. In this sense, GeCo does not attempt to reproduce
traditional harmonic practices. Rather, it provides a method for investigating the intervallic and structural
possibilities contained within a collection of pitches.

Consequently, the harmonizations shown in this document should be viewed as computational models and
interval structures rather than normative harmonic realizations.

This distinction is particularly important for pentatonic, blues, bebop, symmetric, and non-Western modal
collections, where the resulting triads often reveal structural relationships that are not normally discussed within
traditional theoretical frameworks.



Unlike heptatonic scales, the following collections do not possess a universally accepted traditional harmo-
nization. The triads presented here are generated automatically according to a cyclic third-selection rule:

one note selected, one note skipped, one note selected, one note skipped, one note selected.

The resulting structures should therefore be interpreted as algorithmic interval constructions rather than
conventional harmonic functions.

Triadic Harmonization of Major Pentatonic

Parent collection: C Major Pentatonic

CDEGAC
Semitone sequence:
22323

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol

Mode Triad

1 CEAC 453 EACE 534 ACEA 345 Hybrid C hyb

2 DGCD 552 GCDG 525 CDGC 255 Quartal D
quartal

3 EADE 552 ADEA 525 DEAD 255 Quartal E quar-
tal

4 GCEG 543 CEGC 435 EGCE 354 Hybrid G hyb

5 ADGA 552 DGAD 525 GADG 255 Quartal A
quartal

Triadic Harmonization of Minor Pentatonic

Parent collection: C Minor Pentatonic

CFEbFGBbLC
Semitone sequence:
32232

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol

Mode Triad

1 CFBbC 552 FBbCF 525 BbCFBb 255 Quartal C
quartal

2 EbGCEb 453 G CEb G 534 CEbGC 345 Hybrid Eb hyb

3 FBbEbF 552 BbEbFBb 525 EbFBbEb 255 Quartal F quar-
tal

4 GCFG 552 CFGC 525 FGCF 255 Quartal G
quartal

5 BbEbGBb 543 EbGBbEb 435 GBbEbG 354 Hybrid Bb hyb

Triadic Harmonization of Major Blues

Parent collection: C Major Blues

CDEVEGAC



Semitone sequence:

211323

Note on Blues Harmonization The blues collections contain both major and minor inflections and therefore
allow several possible harmonic interpretations.
The harmonization presented below follows the GeCo cyclic third-selection rule:

one note is selected, the following note is skipped, the next note is selected, and the process is
repeated cyclically.

For example, the C Major Blues collection contains both

CEbG

and

CECG

which represent different harmonic interpretations of the same pitch collection. The following tables should
therefore be understood as algorithmic interval structures rather than prescriptive blues harmony.

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGC 345 EbGCEb 453 GCEbG 534 Minor Cm
DEAD 255 EADE 552 ADEA 525 Suspended Dsus2
2nd
3 EbGCEb 453 G CEb G 534 CEbGC 345 Hybrid Eb hyb
4 EADE 552 ADEA 525 DEAD 255 Quartal E quar-
tal
5 G CEb G 534 CEbGC 345 EbGCEb 453 Hybrid G hyb
6 ADEA 525 DEAD 255 EADE 552 Suspended Asus4
4th

Triadic Harmonization of Minor Blues

Parent collection: C Minor Blues

CEbFGbG BbC

Semitone sequence:

321132

Note on Blues Harmonization The blues collections contain both major and minor inflections and therefore
allow several possible harmonic interpretations.
The harmonization presented below follows the GeCo cyclic third-selection rule:

one note is selected, the following note is skipped, the next note is selected, and the process is
repeated cyclically.

For example, the C Major Blues collection contains both

CEbG

and

CFECG



which represent different harmonic interpretations of the same pitch collection. The following tables should
therefore be understood as algorithmic interval structures rather than prescriptive blues harmony.

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CFGC 525 FGCF 255 GCFG 552 Suspended Csus4
4th
2 Eb Gb Bb 345 Gb Bb Eb 453 Bb Eb Gb 534 Minor Ebm
Eb Gb Bb
3 FGCF 255 GCFG 552 CFGC 525 Suspended Fsus2
2nd
4 Gb Bb Eb 453 Bb Eb Gb 534 Eb Gb Bb 345 Hybrid Gb hyb
Gb Bb Eb
5 GCFG 552 CFGC 525 FGCF 255 Quartal G
quartal
6 Bb Eb Gb 534 Eb Gb Bb 345 Gb Bb Eb 453 Hybrid Bb hyb
Bb Eb Gb

Triadic Harmonization of Jazz Blues / Combined Blues

Parent collection: C Jazz Blues / Combined Major-Minor Blues

Semitone sequence:

CDEVEFGbGABbC

211111212

Note on Blues Harmonization The blues collections contain both major and minor inflections and therefore
allow several possible harmonic interpretations.
The harmonization presented below follows the GeCo cyclic third-selection rule:

one note is selected, the following note is skipped, the next note is selected, and the process is
repeated cyclically.

For example, the C Major Blues collection contains both

and

CEbG

CFEG

which represent different harmonic interpretations of the same pitch collection. The following tables should
therefore be understood as algorithmic interval structures rather than prescriptive blues harmony.

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad

1 CEbFC 327 EbFCEb 273 FCEbF 732 Hybrid C hyb
2 DEGbD 228 EGbDE 282 GhbDEGb 822 Hybrid D hyb
3 EbFGEb 228 FGEbF 282 GEbFG 822 Hybrid Eb hyb
4 EGbAE 237 GbAEGb 372 AEGbA 723 Hybrid E hyb
5 FGBbF 237 GBbFG 372 BbFGBb 723 Hybrid F hyb
6 GbACGb 336 ACGbA 363 CGbAC 633 Diminished Gbdim
7 GBbDG 345 BbDGBb 453 D GBbD 534 Minor Gm

8 A CEb A 336 CEbAC 363 EbACEb 633 Diminished Adim
9 BbDEBb 426 DEBbD 264 EBbDE 642 Hybrid Bb hyb




Triadic Harmonization of Major Bebop

Parent collection: C Major Bebop

Semitone sequence:

CDEFGAbABC

22121121
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGC 435 EGCE 354 GCEG 543 Major C
2 DF AbD 336 FAbDF 363 AbDFAb 633 Diminished Ddim
3 EGAE 327 GAEG 273 AEGA 732 Hybrid E hyb
4 FAbBF 336 AbBFAb 363 BF Ab B 633 Diminished Fdim
5 GACG 237 ACGA 372 CGAC 723 Hybrid G hyb
6 AbBDAb 336 BD AbB 363 D AbBD 633 Diminished Abdim
7 ACEA 345 CEAC 453 EACE 534 Minor Am
8 BDFB 336 DFBD 363 FBDF 633 Diminished Bdim
Triadic Harmonization of Dominant Bebop
Parent collection: C Dominant Bebop
CDEFGABbhBC
Semitone sequence:
22122111
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGC 435 EGCE 354 GCEG 543 Major C
2 DFAD 345 FADF 453 ADFA 534 Minor Dm
3 EGBbE 336 GBb EG 363 BbEGBb 633 Diminished Edim
4 FABF 426 ABFA 264 BFAB 642 Hybrid F hyb
5 GBbCG 327 BbCGBb 273 CGBbC 732 Hybrid G hyb
6 ABDA 237 BDAB 372 DABD 723 Hybrid A hyb
7 BbCEBb 246 CEBbC 462 EBb CE 624 Hybrid Bb hyb
8 BDFB 336 DFBD 363 FBDF 633 Diminished Bdim
Triadic Harmonization of Minor Bebop / Dorian Bebop
Parent collection: C Minor Bebop / Dorian Bebop
CDEbFGAbABbC
Semitone sequence:
21221112
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGC 345 EbGCEb 453 G CEbG 534 Minor Cm



Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
2 DF AbD 336 FAbDF 363 AbDFAb 633 Diminished Ddim
3 EbGAEb 426 GAEbG 264 AEbGA 642 Hybrid Eb hyb
4 FAbBbF 327 AbBbFAb 273 BbFAbBb 732 Hybrid F hyb
5 GACG 237 ACGA 372 CGAC 723 Hybrid G hyb
6 AbBbDAb 246 BbDAbBb 462 DAbBbD 624 Hybrid Ab hyb
7 A CEb A 336 CEbAC 363 EbACEb 633 Diminished Adim
8 BbDFBb 435 D F BbD 354 FBbDF 543 Major Bb
Triadic Harmonization of Melodic Minor Bebop
Parent collection: C Melodic Minor Bebop
CDEbFGbGABC
Semitone sequence:
21211221
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGbC 336 EbGbCEb 363 GbCEbGb 633 Diminished Cdim
2 DFGD 327 FGDF 273 GDFG 732 Hybrid D hyb
3 EbGbAEb 336 Gb A Eb 363 AEbGbA 633 Diminished Ebdim
Gb
4 FGBF 246 GBFG 462 BFGB 624 Hybrid F hyb
5 GhACGb 336 ACGbA 363 CGbAC 633 Diminished Gbdim
6 GBDG 435 BDGB 354 DGBD 543 Major G
7 ACEbA 336 CEbAC 363 EbACEb 633 Diminished Adim
8 BDFB 336 DFBD 363 FBDF 633 Diminished Bdim
Triadic Harmonization of Harmonic Minor Bebop
Parent collection: C Harmonic Minor Bebop
CDEbFGAbABC
Semitone sequence:
21221121
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGC 345 EbGCEb 453 G CEb G 534 Minor Cm
2 DF AbD 336 FAbDF 363 AbDFAb 633 Diminished Ddim
3 EbGAEb 426 GAEbG 264 AEbGA 642 Hybrid Eb hyb
4 FAbBF 336 AbBFAb 363 BF Ab B 633 Diminished Fdim
5 GACG 237 ACGA 372 CGAC 723 Hybrid G hyb
6 AbBDAb 336 BD Ab B 363 D AbBD 633 Diminished Abdim
7 ACEbA 336 CEbAC 363 EbACEb 633 Diminished Adim
8 BDFB 336 DFBD 363 FBDF 633 Diminished Bdim

10



Triadic Harmonization of Bebop Locrian

Parent collection: C Bebop Locrian

Semitone sequence:

C Db EbF GbG Ab Bb C

12211122
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGbC 336 EbGbCEb 363 GbCEbGb 633 Diminished Cdim
2 DbFGDb 426 FGDbF 264 GDbFG 642 Hybrid Db hyb
3 Eb Gb Ab 327 Gb Ab Eb 273 Ab Eb Gb 732 Hybrid Eb hyb
Eb Gb Ab
4 FGBbF 237 GBbFG 372 BbFGBb 723 Hybrid F hyb
5 Gb Ab C 246 Ab C Gb 462 CGbAbC 624 Hybrid Gb hyb
Gb Ab
6 GBbDbG 336 BbDbGBb 363 Db G Bb 633 Diminished Gdim
Db
7 AbCEbAb 435 CEbAbC 354 EbAbCEb 543 Major Ab
8 BbDbFBb 345 DbFBbDb 453 FBbDbF 534 Minor Bbm
Triadic Harmonization of Bebop Altered
Parent collection: C Bebop Altered
C Db EbE F# G# Bb B C
Semitone sequence:
12122211
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbF#C 336 Eb F# C 363 F# C Eb 633 Diminished Cdim
Eb F+#
2 Db E G# 345 EG#DbE 453 G# Db E 534 Minor Dbm
Db G#
3 Eb F# Bb 345 F# Bb Eb 453 Bb Eb F# 534 Minor Ebm
Eb F+# Bb
4 EG#BE 435 G#BEG# 354 BEG#B 543 Major E
5 F# Bb C 426 Bb C F# 264 CF#BbC 642 Hybrid F#
F+# Bb hyb
6 G# B Db 327 BDbG#B 273 Db G# B 732 Hybrid G#
G# Db hyb
7 BbCEbBb 237 CEbBbC 372 EbBbCEb 723 Hybrid Bb hyb
8 BDbEB 237 DbEBDb 372 EBDbE 723 Hybrid B hyb

Triadic Harmonization of Half~-Whole Bebop Diminished

Parent collection: C Half-Whole Bebop Diminished

CDbEbE F# G ABbC

11



Semitone sequence:

12121212
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbF#C 336 Eb F# C 363 F# C Eb 633 Diminished Cdim
Eb F+#
2 DbEGDb 336 EGDbE 363 GDbEG 633 Diminished Dbdim
3 Eb F# A 336 F# A Eb 363 AEbF# A 633 Diminished Ebdim
Eb F+#
4 EGBbE 336 G BbE G 363 BbEGBb 633 Diminished Edim
5 F#ACF# 336 ACF#A 363 CF#AC 633 Diminished F#dim
6 GBbDbG 336 BbDbGBb 363 Db G Bb 633 Diminished Gdim
Db
7 A CEb A 336 CEbAC 363 EbACEb 633 Diminished Adim
8 BbDbEBb 336 DbEBbDb 363 EBbDbE 633 Diminished Bbdim
Triadic Harmonization of Whole Tone
Parent collection: C Whole Tone
C DFE F# G# A# C
Semitone sequence:
222222
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEG#C 444 EG#CE 444 G#CEG# 444 Augmented C+
2 DF#A#D 444 F# A# D 444 A# D F# 444 Augmented D+
F+# A#
3 EG#HCE 444 G#CEG# 444 CEG#C 444 Augmented E+
4 F# A# D 444 A# D F# 444 DF#A#D 444 Augmented F#+
F+# A+
5 G#CEG# 444 CEG#C 444 EG#CE 444 Augmented G#+
6 A# D F# 444 DF#A#D 444 F# A# D 444 Augmented A#+
A F+#
Triadic Harmonization of Chromatic Collection
Parent collection: C Chromatic
CDbDEVEF F# G Ab ABbBC
Semitone sequence:
111111111111
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CDEC 228 DECD 282 ECDE 822 Hybrid C hyb
2 DbEbFDb 228 EbFDbEb 282 FDbEbF 822 Hybrid Db hyb

12



Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
3 DEF#D 228 EF# DE 282 FEDEF# 822 Hybrid D hyb
4 EbFGEb 228 FGEbF 282 GEbFG 822 Hybrid Eb hyb
5 EF#AbE 228 F# Ab E 282 Ab E F# 822 Hybrid E hyb
F+# Ab
6 FGAF 228 GAFG 282 AFGA 822 Hybrid F hyb
7 F# Ab Bb 228 Ab Bb F# 282 Bb F# Ab 822 Hybrid F#
F# Ab Bb hyb
8 GABG 228 ABGA 282 BGAB 822 Hybrid G hyb
9 AbBbCAb 228 BbCAbBb 282 CAbBbC 822 Hybrid Ab hyb
10 ABDb A 228 BDbAB 282 DbABDb 822 Hybrid A hyb
11 BbCDBb 228 CDBbC 282 DBbCD 822 Hybrid Bb hyb
12 BDbEbB 228 DbEbBDb 282 EbBDbEb 822 Hybrid B hyb
Triadic Harmonization of Diminished Whole-Half
Parent collection: C Diminished Whole-Half
CDEbVF GbAbABC
Semitone sequence:
21212121
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGbC 336 EbGbCEb 363 GbCEbGb 633 Diminished Cdim
2 DF AbD 336 FAbDF 363 AbDFAb 633 Diminished Ddim
3 EbGbAEb 336 Gb A Eb 363 AEbGbA 633 Diminished Ebdim
Gb
4 FAbBF 336 AbBFAb 363 BF AbB 633 Diminished Fdim
5 GbACGb 336 ACGDbA 363 CGbAC 633 Diminished Gbdim
6 AbBDAb 336 BDAbB 363 DAbBD 633 Diminished Abdim
7 ACEDbA 336 CEbAC 363 EbACEb 633 Diminished Adim
8 BDFB 336 DFBD 363 FBDF 633 Diminished Bdim
Triadic Harmonization of Diminished Half-Whole
Parent collection: C Diminished Half-Whole
CDhEVE F# G ABbLC
Semitone sequence:
12121212
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbF#C 336 Eb F# C 363 F# C Eb 633 Diminished Cdim
Eb F#
2 DbEGDb 336 E GDb E 363 G Db E G 633 Diminished Dbdim
3 Eb F# A 336 F# A Eb 363 AEbF# A 633 Diminished Ebdim
Eb F+#

13



Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol

Mode Triad

4 EGBbE 336 G BbE G 363 BbEGBb 633 Diminished Edim

5 F#ACF# 336 ACF#A 363 CF#AC 633 Diminished F#dim

6 GBbDbG 336 BbDbGBb 363 Db G Bb 633 Diminished Gdim
Db

7 ACEDbA 336 CEbAC 363 EbACEb 633 Diminished Adim

8 BbDbEBb 336 DbEBbDb 363 EBbDbE 633 Diminished Bbdim

Triadic Harmonization of Hijaz

Parent collection: C Hijaz

Semitone sequence:

Note on Modal Approximations

CDbEFGAbDBbC

1312122

tions of modal systems used in Arabic, Turkish, Persian, and Middle Eastern musical traditions.
They should be interpreted as computational models suitable for GeCo-Tool rather than as representations

of traditional harmonic practice.
Notes are shown using the nearest approximation within the twelve-tone equal temperament system.

The following harmonizations are derived from twelve-tone approxima-

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGC 435 EGCE 354 GCEG 543 Major C
2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EGBbE 336 GBbEG 363 BbEGBb 633 Diminished Edim
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 GBbDbG 336 BbDbGBb 363 Db G Bb 633 Diminished Gdim
Db
6 AbCEAb 444 CE Ab C 444 EAb CE 444 Augmented Ab+
7 BbDbFBb 345 DbFBbDb 453 FBbDbF 534 Minor Bbm
Triadic Harmonization of Hijazkar
Parent collection: C Hijazkar
CDbhEFGAbBC
Semitone sequence:
1312131

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGC 435 EGCE 354 GCEG 543 Major C
2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EGBE 345 GBEG 453 BEGB 534 Minor Em
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 G BDb G 426 BDbGB 264 DbGBDb 642 Hybrid G hyb
6 AbCEAb 4414 CE Ab C 444 EAbCE 444 Augmented Ab+
7 BDbFB 246 DbFBDb 462 FBDbF 624 Hybrid B hyb

14



Triadic Harmonization of Bayati Approximation

Parent collection: C Bayati Approximation

Semitone sequence:

C Db EbF G Ab BbC

1222122
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGC 345 EbGCEb 453 GCEbG 534 Minor Cm
2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EbGBbEb 435 GBbEbG 354 BbEbGBb 543 Major Eb
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 GBbDbG 336 BbDbGBb 363 Db G Bb 633 Diminished Gdim
Db
6 AbCEbAb 435 CEbAbC 354 EbAbCEb 543 Major Ab
7 BbDbFBb 345 DbFBbDb 453 FBbDbF 534 Minor Bbm
Triadic Harmonization of Nahawand
Parent collection: C Nahawand
CDEbFGAbBbC
Semitone sequence:
2122122
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGC 345 EbGCEb 453 G CEb G 534 Minor Cm
2 DFAbD 336 FAbDF 363 AbDFAb 633 Diminished Ddim
3 EbGBbEb 435 GBbEbG 354 BbEbGBb 543 Major Eb
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 G Bb DG 345 BbDGBb 453 DGBbD 534 Minor Gm
6 AbCEbAb 435 CEbAbC 354 EbAbCEb 543 Major Ab
7 BbDFBb 435 DFBbD 354 FBbDF 543 Major Bb
Triadic Harmonization of Rast Approximation
Parent collection: C Rast Approximation
CDEFGABC
Semitone sequence:
2212221
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGC 435 EGCE 354 GCEG 543 Major C
2 DFAD 345 FADF 453 ADFA 534 Minor Dm
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Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
3 EGBE 345 GBEG 453 BEGB 534 Minor Em
4 FACF 435 ACFA 354 CFAC 543 Major F
5 GBDG 435 BDGB 354 DGBD 543 Major G
6 ACEA 345 CEAC 453 EACE 534 Minor Am
7 BDFB 336 DFBD 363 FBDF 633 Diminished Bdim
Triadic Harmonization of Saba Approximation
Parent collection: C Saba Approximation
CDbEFGbABbHC
Semitone sequence:
1311312
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGbC 426 EGb CE 264 GbCEGb 642 Hybrid C hyb
2 DbFADb 444 FADbF 444 ADbFA 444 Augmented Db+
3 EGbBbE 246 GbBbEGb 462 BbEGbBb 624 Hybrid E hyb
4 FACF 435 ACFA 354 CFAC 543 Major F
5 Gb Bb Db 435 Bb Db Gb 354 Db Gb Bb 543 Major Gb
Gb Bb Db
6 ACEA 345 CEAC 453 EACE 534 Minor Am
7 BbDbFBb 345 DbFBbDb 453 FBbDbF 534 Minor Bbm
Triadic Harmonization of Kurd
Parent collection: C Kurd
C DbEbF G Ab BbC
Semitone sequence:
1222122
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGC 345 EbGCEb 453 GCEbG 534 Minor Cm
2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EbGBbEb 435 GBbEbG 354 BbEbGBb 543 Major Eb
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 GBbDbG 336 BbDbGBb 363 Db G Bb 633 Diminished Gdim
Db
6 AbCEbAb 435 CEbAbC 354 EbAbCEb 543 Major Ab
7 BbDbFBb 345 DbFBbDb 453 FBbDbF 534 Minor Bbm

Triadic Harmonization of Nikriz

Parent collection: C Nikriz
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Semitone sequence:

CDbEFGAbBC

1312131
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGC 435 EGCE 354 GCEG 543 Major C
2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EGBE 345 GBEG 453 BEGB 534 Minor Em
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 G B Db G 426 B Db GB 264 DbGBDb 642 Hybrid G hyb
6 AbCEAb 444 CE Ab C 444 EAb CE 444 Augmented Ab+
7 BDbFB 246 DbFBDb 462 FBDbF 624 Hybrid B hyb
Triadic Harmonization of Huzzam Approximation
Parent collection: C Huzzam Approximation
CDbE F GbAbBC
Semitone sequence:
1311231
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGbC 426 EGbCE 264 GhCEGb 642 Hybrid C hyb
2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EGbBE 255 GbBEGb 552 BEGbB 525 Suspended Esus2
2nd
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 Gb B Db 525 BDbGbB 255 Db Gb B 552 Suspended Gbsus4
Gb Db 4th
6 AbCEAb 444 CE Ab C 444 EAb CE 444 Augmented Ab+
7 BDbFB 246 DbFBDb 462 FBDbF 624 Hybrid B hyb
Triadic Harmonization of Suznak
Parent collection: C Suznak
CDEFGAbBC
Semitone sequence:
2212131
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGC 435 EGCE 354 GCEG 543 Major C
2 DFAbD 336 FAbDF 363 AbDFAb 633 Diminished Ddim
3 EGBE 345 GBEG 453 BEGB 534 Minor Em
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
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Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
5 GBDG 435 BDGB 354 DGBD 543 Major G
6 AbCEAb 444 CE Ab C 444 EAb CE 444 Augmented Ab+
7 BDFB 336 DFBD 363 FBDF 633 Diminished Bdim
Triadic Harmonization of Ussak Approximation
Parent collection: C Ussak Approximation
C DbEbF G Ab BbC
Semitone sequence:
1222122
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGC 345 EbGCEb 453 GCEbG 534 Minor Cm
2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EbGBbEb 435 GBbEbG 354 BbEbGBb 543 Major Eb
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 GBbDbG 336 BbDbGBb 363 Db G Bb 633 Diminished Gdim
Db
6 AbCEbAb 435 CEbAbC 354 EbAbCEb 543 Major Ab
7 BbDbFBb 345 DbFBbDb 453 FBbDbF 534 Minor Bbm
Triadic Harmonization of Segah Approximation
Parent collection: C Segah Approximation
CDhEFGABbLC
Semitone sequence:
1312212
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGC 435 EGCE 354 GCEG 543 Major C
2 DbFADb 444 FADbF 444 ADbFA 444 Augmented Db+
3 EGBbE 336 GBbE G 363 BbEGBb 633 Diminished Edim
4 FACF 435 ACFA 354 CFAC 543 Major F
5 GBbDbG 336 BbDbGBb 363 Db G Bb 633 Diminished Gdim
Db
6 ACEA 345 CEAC 453 EACE 534 Minor Am
7 BbDbFBb 345 DbFBbDb 453 FBbDbF 534 Minor Bbm

Triadic Harmonization of Persian Scale

Parent collection: C Persian Scale

CDbEF GbAbBC
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Semitone sequence:

1311231
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGbC 426 EGb CE 264 GbCEGb 642 Hybrid C hyb
2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EGbBE 255 GbBEGb 552 BEGbB 525 Suspended Esus2
2nd
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 Gb B Db 525 BDbGbB 255 Db Gb B 552 Suspended Gbsus4
Gb Db 4th
6 AbCEAb 444 CE Ab C 444 EAb CE 444 Augmented Ab+
7 BDbFB 246 DbFBDb 462 FBDbF 624 Hybrid B hyb
Triadic Harmonization of Byzantine / Double Harmonic
Parent collection: C Byzantine / Double Harmonic
CDbEFGAbVBC
Semitone sequence:
1312131
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGC 435 EGCE 354 GCEG 543 Major C
2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EGBE 345 GBEG 453 BEGB 534 Minor Em
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 G B Db G 426 BDbGB 264 DbGBDb 642 Hybrid G hyb
6 AbCEAb 4414 CE Ab C 444 EAbCE 444 Augmented Ab+
7 BDbFB 246 DbFBDb 462 FBDbF 624 Hybrid B hyb
Triadic Harmonization of Oriental Scale
Parent collection: C Oriental Scale
CDbEFGbABbhC
Semitone sequence:
1311312
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEGbC 426 EGb CE 264 GbCEGb 642 Hybrid C hyb
2 DbFADb 444 FADbF 444 ADbFA 444 Augmented Db+
3 EGbBbE 246 GbBbEGb 462 BbEGbBb 624 Hybrid E hyb
4 FACF 435 ACFA 354 CFAC 543 Major F
5 Gb Bb Db 435 Bb Db Gb 3514 Db Gb Bb 543 Major Gb
Gb Bb Db
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Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
6 ACEA 345 CEAC 453 EACE 534 Minor Am
7 BbDbFBb 345 DbFBbDb 453 FBbDbF 534 Minor Bbm
Triadic Harmonization of Arabic Pentatonic Approximation
Parent collection: C Arabic Pentatonic Approximation
CDEbGAC
Semitone sequence:
21423
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbAC 363 EbACEb 633 A CEb A 336 Hybrid C hyb
2 DGCD 552 GCDG 525 CDGC 255 Quartal D
quartal
3 EbADEb 651 ADEbA 516 DEbAD 165 Hybrid Eb hyb
4 G CEbG 534 CEbGC 345 EbGCEb 453 Hybrid G hyb
) ADGA 552 DGAD 525 GADG 255 Quartal A
quartal
Triadic Harmonization of Turkish Huseyni Approximation
Parent collection: C Turkish Huseyni Approximation
CDEbFGAbBbC
Semitone sequence:
2122122
Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad
1 CEbGC 345 EbGCEb 453 G CEbG 534 Minor Cm
2 DF AbD 336 FAbDF 363 AbDFAb 633 Diminished Ddim
3 EbGBbEb 435 GBbEbG 354 BbEbGBb 543 Major Eb
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 GBb DG 345 BbDGBb 453 D GBbD 534 Minor Gm
6 AbCEbAb 435 CEbAbC 354 EbAbCEb 543 Major Ab
7 BbDFBb 435 DF BbD 354 FBbDF 543 Major Bb

Triadic Harmonization of Turkish Nihavent

Parent collection: C Turkish Nihavent

CDEbFGAbBLC

Semitone sequence:

2122122
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Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad

1 CEbGC 345 EbGCEb 453 GCEbG 534 Minor Cm
2 DF Ab D 336 FAbDF 363 AbDFAb 633 Diminished Ddim
3 EbGBbEb 435 GBbEbG 354 BbEbGBb 543 Major Eb
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 GBbDG 345 BbDGBb 453 D GBbD 534 Minor Gm
6 AbCEbAb 435 CEbAbC 354 EbAbCEb 543 Major Ab
7 BbDFBb 435 DF BbD 354 FBbDF 543 Major Bb

Triadic Harmonization of Turkish Karcigar Approximation

Parent collection: C Turkish Karcigar Approximation

CDbEF GAbBbC

Semitone sequence:

1312122

Degree / Closed Seq. 1st Inv. Seq. 2nd Inv. Seq. Quality Symbol
Mode Triad

1 CEGC 435 EGCE 354 GCEG 543 Major C

2 DbFAbDb 435 FAbDbF 354 AbDbFAb 543 Major Db
3 EGBbE 336 GBbEG 363 BbEGBb 633 Diminished Edim
4 FAbCF 345 AbCFAb 453 CFAbC 534 Minor Fm
5 GBbDbG 336 BbDbGBb 363 Db G Bb 633 Diminished Gdim

Db

6 AbCEAb 444 CE Ab C 444 EAb CE 444 Augmented Ab+
7 BbDbFBb 345 DbFBbDb 453 FBbDbF 534 Minor Bbm
How to

Each triad can be imported directly into GeCo-Tool through the provided parameter files.
For example:

GeCo-Tool | Generation Parameters

Start Note: C

Sequence: Multidimensional 4 3 5
Tempo: constant (eighth)
Harmony: none

The corresponding closed triad is:

CEGC

This representation allows GeCo to generate the triad and stop when the starting pitch-class is reached
again.
Expanded Triadic Voicings

The same triadic structure may be realized in many different registral configurations. In GeCo-Tool, octave
displacement changes the interval sequence while preserving the pitch-class content of the chord. Consequently,
a triad should not be viewed as a single object but rather as a family of equivalent interval structures.
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For example, the C major triad:

CFEG
may be represented in close position:
CEGC
or expanded across one or more octaves.
C Major Triad

Voicing Type Structure GeCo Sequence
Close Position CEGC 435
Open Position A CGFE C 798
Open Position B CEG C 4155
Open Position C CG E C” 19 21 20
Fully Expanded CE G C” 16 15 17

Cyclic Rotations of an Expanded Voicing

The expanded structure:

CGEC
corresponds to:
798
Its cyclic rotations generate:
Structure GeCo Sequence
CGE C 798
GE CG 987
EFCGE 879

Practice Suggestions
FExpanded voicings are particularly useful for:
e technical studies,
e interval training,
e arpeggio practice,
e contrary motion,
e register exploration,
e instrumental geometry,

e compositional experimentation.

From the GeCo perspective, all these structures belong to the same harmonic family even though they
occupy very different regions of the instrument.
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Conclusion

Triadic harmonization in GeCo-Tool provides a direct connection between traditional harmonic practice and
cyclic interval generation.
Within GeCo, harmonic qualities may be interpreted as interval signatures:

Major =435
Minor =345
Diminished =3 3 6
Augmented =4 4 4
This perspective allows scales, modes, harmonic systems, and transformational processes to be explored
within a unified interval-based framework.

The examples presented in this document may therefore be viewed simultaneously as harmonic structures,
interval signatures, and GeCo generation models.
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