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Abstract. In the Middle East, Abjad notation
has been available since the day of A/-Kindi
(9™ century). However, Abjad was never used
except as a theoretical tool. A handful of ex-
tant musical examples show that Abjad did not
appeal to the general body of composers and
executants throughout the ages, but was con-
fined to treatises as a means of explaining and
demonstrating the ability to notate pitches.
This article features a comparative evalua-
tion, apparently for the first time, of two his-
torical notations in Turkish makam music
based on Abjad. These are, Safi al-din
Urmavi’s 17-tone Pythagorean tuning (13"
century) and Abd al-Baki Nasir Dede’s attri-
bution of perde (tone/fret) names to the same
(19™ century). The juxtaposition of Abjad

Ozet. Ebced notalama sistemi, A/-Kindi'nin
yasadigi donemden (9.yy) beri Ortadogu'da
bilinmektedir. Ancak, Ebced, kuramsal bir
ara¢ olmanin diginda hi¢ kullanilmamustir.
Gilinlimiize ulasan sinirh sayida miiziksel or-
nekten gérmek mimkiindiir ki, Ebced, ¢aglar
boyunca bestekarlarin ve icracilarin geneline
hitap etmemis, edvar/nazariyat kitaplarinda
perdeleri agiklama ve simgeleme yolu olarak
kalmigtir.

Bu makale, goriildiigii kadariyla ilk kez
olarak, Ebced'e dayali tarihi iki Tiitk makam
miizigi notasinin karsilagtirmali degerlendir-
mesini  igermektedir. Bunlar, Safiyiiddin
Urmevi'nin 17-sesli Pithagorsal diizeni (13.
yy) ve Abdiilbaki Nasir Dede'nin ona perde
isimleri verdigi kurgudur (19. yy). Bugiin

Scale side by side with the current theory of Arel-Ezgi-Uzdilek olarak bilinen yiiriirlikteki

Turkish makam music known today as Arel-
Ezgi-Uzdilek (AEU) proves that the latter is
simply an extension of Urmavi’s archetype.
This emphasis constitutes one of our contribu-
tions. Overall, 53 equal divisions of the octave
is found to embrace the 4bjad Scale with less
than a cent error, although this resolution has
never been fully utilized in Turkish makam
music.

Keywords: Abjad scale, Pythagorean tuning, Arel-
Ezgi-Uzdilek System, 53 equal divisions of the
octave

Tiitk makam miizigi kurami ile Ebced dizisi
yan yana kondugunda, ilkinin Urmevi tarafin-
dan gelistirilen kok-modelin devami oldugu
gOriiliir. Bu olgunun vurgulanmasi, bizim bir
katkimizdir. Son toplamda, Oktavin 53 esit
parcaya boliinmesi, Ebced dizisini bir sentin
altinda hata ile sarmalamaktadir. Ancak, bu
¢oziiniirlik Tirk makam miiziginde biitiiniiyle
uygulanmamaktadir.

Anahtar kelimeler: Ebced dizisi, Pithagorsal diizen,
Arel-Ezgi-Uzdilek Sistemi, 53-ton esit taksimat
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1 Introduction

This study investigates the commonalities between the historical Abjad scale and the
24-tone Pythagorean Model currently in use in Tiirkiye.

Abjad, which is the Arabic shorthand for “ABCD”, was initially a guide to learning
the Arabic alphabet and pronounciation of letters by rote, yet, gradually developed
into numerology and a method of calculating dates (Ekmek¢ioglu 1992, 16-33; Tura
1982 (1998), 178) as seen below in Table 1.

Table 1. Arabic Letters vs Numbers

| - z 3 ] 3 ) z Is &
1 2 3 4 5 6 7 8 9 10
< J 2 o | o | & o= | a8
2 | 3 40 | 50 | 60 | 70 | 80 | 90 [ 1 QO
B os < & - 3 oe | B ¢
200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000

Abu Yusuf Yaqub ibn Ishaq Al-Kindi, premier Abbasid philosopher, who lived
ca.800-873 C.E. (El-Ehwany 1961), was the first to utilize 4bjad as a pitch notation
(Turabi 1996). Centuries later, Abbasid scholar Safi al-din Abd al-mu’min Urmavi
(1216-1294) revived Al-Kindi’s Abjad and revised it to notate his unique 17-tone
Pythagorean scale (Uygun 1999; Celik 2004). Abd al-Qadir Meragi (ca.1360-1435)
also employed Urmavi’s scale in his tractates (Bardak¢i 1986). Nur al-din Abd ar-
Rahman Djami (1414-1492) copied his predecessor (Djami ca.1450 (1965)), after
whom, a quadricentennial epoch deserving to be titled “the Dark Ages of makam
theory” prevailed — during which time mathematical calculation of pitches lapsed.

By the end of the 18" century, Abd al-Baki Nasir Dede (1765-1821) introduced a
modified Abjad notation (IRCICA 2003: 130-4) just decades before the awakening in
musical arithmetics took place.

By 1910, Rauf Yekta conceived on staff a 24-tone Pythagorean tuning that was
none other than the continuation of Urmavi’s scale (Yekta 1922: 57-9). Later on,
Yekta’s contribution was revamped by his peers Saadettin Arel, Suphi Ezgi, and
Murat Uzdilek, and has been taught since in Turkish Music conservatories under the
name of “Arel-Ezgi-Uzdilek” (Oztuna 1969: 45-61, 205-9).

Because of the excellent proximity of either 24-tone model to the related tones of
53-equal divisions of the octave, the “9 commas per whole tone; 53 commas per
octave” methodology is unanimously accepted in Turkish makam music parlance and
education.

In this article, we are going to compare Safi al-din Urmavi’s 17-tone scale (13‘h
century), Abd al-Baki Nasir Dede’s Abjad notation (19‘h century), and the 24-tone
Pythagorean Model in force today. Our conclusion will be that the latter is simply an
extension of the former, all of which can be represented with less than one cent error
in 53-tone equal temperament, although, observedly, this resolution is not
implemented as a whole on any actual instrument of Makam Music.
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2 Al-Kindi’s Ud Fretting and Abjad Notation

Muslim philosopher 4/-Kindi was the first to make use of Abjad to denote finger
positions on the ud. Though he mentioned Greek tetrachordal genera involving the
division of the whole-tone into quarters, his 12-note approach is purely Pythagorean
(Turabi 1996: 88-92), and is the precursor to Urmavi’s scale, as shown in Figure 2
and Table 2.

Figure 2. Al-Kindi’s Ud Fretting

Table 2. Al-Kindi’s Ud Fingering and Abjad Notation'

All D4/3 G 16/9 C 32127 F128/81
d é U 3
Bb 256/243 Eb 1024/729 Ab 4096/2187 | (Db) 8192/6561 | (Gb) 32768/19683
x256:243 | :
(A#) 2187/2048 (D) 729/512 (G#) 243/128 C#81/64 F=27/16
x 2187:2048 )
¢
98 B 9/§ E 372 A21 D43 G le/9
x9: - -
C T a é U
3227 F 128/81 Bb 256/243 Eb 1024/729 Ab 4096/2187
x32:37 A | .
C#81/64 F£27/16 B 9/8 E 312 A4/l
x 81:64 c d a z a
D43 G 16/9 32127 F 128/81 Bb 256/243
@ U 3 |
E) 32 A 21 D) 43 (G) 160 BOS
(.

! For the sake of simplification, I have chosen not to burden the reader with needless Arabic
appellatives for ud strings and frets.
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3 Urmavi’s 17-Tone Scale

Late Abbasid scholar Safi al-din Abd al-mu’min Urmavi proposed for the first time in
history a unique 17-tone scale reminiscent of A/-Kindi’s, which he notated using
Abjad (Uygun 1999; Celik 2004). He constructed it via a concatenation of 4 pure
fifths up and 12 fifths down from an assumed tone of origin (5 additional fifths down

compared to A/-Kindji), as shown in Table 3 and Figure 3.

Table 3. Chain of Fifths Making Urmavi’s 17-tone Scale

Fifths Frequency Ratios Octave Normalization Classic Interval Names
3*:2f 81/16 7. | 81/64 Pythagorean major third

3%:2° 27/8 14. | 27/16 Pythagorean major sixth

3227 9/4 4.1 9/8 major whole tone

3:2 32 11. | 32 perfect fifth

0 171 1. | 11 (tone of origin — perfect prime)
2:3 2/3 8. | 4/3 perfect fourth

2237 4/9 15. | 16/9 Pythagorean minor seventh
2°:3° 8/27 5. | 32727 Pythagorean minor third

2% 3¢ 16/81 12. | 128/81 Pythagorean minor sixth

2°:3° 32/243 2. | 256/243 limma, Pythagorean minor second
20.3¢ 64/729 9. | 1024/729 Pythagorean diminished fifth
2737 128/2187 16. | 4096/2187 Pythagorean diminished octave
2838 256/6561 6. | 8192/6561 Pythagorean diminished fourth
2°:3° 512/19683 13. | 32768/19683 Pythagorean diminished seventh
2'9:3' | 1024/59049 3. | 65536/59049 Pythagorean diminished third
2': 3" | 2048/177147 10. | 262144/177147 | Pythagorean diminished sixth
22:3"2 | 4096/531441 17. | 1048576/531441 | Pythagorean diminished ninth




A Comparative Evaluation of Pitch Notations in Turkish Makam Music
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Figure 3. Urmavi’s 17-tone Pythagorean System
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4 Comparison of Urmavi’s Abjad Scale with Nasir Dede’s Usage

RN

The Abjad Scale of Urmavi following the pattern T originally spanned
two octaves. Abd al-Baki Nasir Dede extended the gamut by a whole tone and
labelled its perdes (Baser (Aksu) 1996: 39-42) as seen in Table 4.

Table 4. Complete Abjad Notation of Perdes >

Abjad Urinavi Ratios Cents Intesvals Degrees Nasir Dede Perdes
A il 0.000 \ (1) | Yeaah
B 2564243 00,225 90.225 ¢ [ @ Pes Bevati
Ce 63536/50040 180450 | 90.225¢ Id (@ | Pes Hisar
D 98 203910 | 23460 ¢ 3 (@) | Asiran
he 3227 294135 90225 ¢ a & Acem Asiran
Ve 8192/6561 384360 | 90.225¢ E) &) | Arak
zZ 81/64 407.820 | 23.460¢ B @D | Gevagt
Hu 43 498045 | 90.225¢ T (& | Rast
T 1024720 588270 | 90.225¢ 1o @ | Suri
Y 262144/177147 | 678495 | 90225 ¢ @ ) | Zirgule
YA 32 1955 | 23460 ¢ L D) | Diigah
YeB 128/%1 JU2 IR0 | 90225 ¢ — @ | Kirdi/Nihavend
YeC 32768/19683 882405 | 90.225¢ o (@ | Segah
YeD 279/16 905,863 23.460 ¢ oY Buselik
Yeh 16/9 996.090 90225 ¢ 4 ()] Cargah
Yev A006/2187 1086315 | 90225 ¢ e (e} | Saba
YeZ 1048376/331441 | 1176340 | 900225 ¢ » @@ | Hicaz/Uzzal
YaH 21 1200000 | 23460 ¢ = Neva

2 perdes expressed in bold are diatonic naturals.
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Table 4. Complete Abjad Notation of Perdes — Continued

Abjad Urmavi Batios Cents Intervals Degrees Nasir Dade Ferdes

YaH |2/ 1200000 | 23460¢ | T Neva ()

YaT 5121243 1200,225 | 90,225 ¢ _L,__. (@ | Bevati

ke 131072/59049 | 1380450 | 90225¢ | ) € | Hisar

kA 9/4 1403.910 | 23.460 ¢ I._< GD | Hiiseyni

kel 64/27 1494135 | 90225¢ | S | @ |[Acem

ke 16384/6561 1584360 | 90225 ¢ 15/ @ | Eve

keD 81/32 1607820 | 23460¢ | 48 Mahur

keh 8/3 1698.045 | 90225¢ | 4S5 @ | Gerdaniye

keV 20481729 1788270 | 90,225 ¢ }{ G5 | Schnaz

keZ S24IRR17T147 | IRTR 405 | 90225¢ )f @ L

kaH | 301 1901955 | 23.460 ¢ t’f( @ | Muhayyer ( _‘S, @

keT | 256/81 1992180 | 90225¢ | 1S | @ | Sunbile é ) @

L 65536/19683 2082405 | 90.225¢ J G Tiz Seaah (jas ) &

LA 278 2005865 | 23.460¢ | N @) | Tiz Buselik (J ) @

LeB 3209 2196.000 | 90225¢ | ] @ | Tiz Cargan (Y ) GD

LeC 819212187 2286315 | 90225 ¢ C_! Tiz Saba (o ) @

LeD 2007152531441 | 2376540 | 90225¢ | 4 G | TizHicaz ( E':.-l ) @

Leh 4n 2400000 | 23460¢ | 4 @ | TizNeva(s)) @

LeV 1024/243 2490,225 | w0225 ¢ Tiz Beyati (4 ) &

LeZ 262144/59049 2580450 | 90225 ¢ Tiz Hisar ( )J )
92 2603910 | 23460 ¢ Tiz Huseyni ( }))®

11 The octave complement of zirgule does not exist in Nasir Dede, and is therefore skipped.
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In Nasir Dede, “Pes” (bass) signifies pitches an octave low, and “#iz” (treble)
signifies pitches an octave high. The octave complement of perde zirgule does not
exist. The letter ‘ayn is employed for degrees 18 and 28 instead of Urmavi’s y.
Although, Nasir Dede also notated makam music perdes in Abjad, the sheik did not
specify any ratios. His approach is compatible with the flexible nature of his
instrument, the ney, which can produce subtle nuances of pitch at different angles of
insufflation.

5 Comparison of the 24-Tone Pythagorean Model with the Abjad Scale

Compared to Urmavi’s 17-tone scale, the 24-tone Pythagorean tuning in effect in
Turkish makam music known as Arel-Ezgi-Uzdilek is assembled within the octave via
the affixture to the assumed tone of origin (kaba ¢argah) of 11 pure fifths upward,
and 12 downward, as outlined in Table 5.

Table 5. Generation of Arel-Ezgi-Uzdilek by a Chain of Pure Fifths

Fifths Frequency Ratios Octave Normalization Classic Interval Names
312! | 1771472048 10. | 177147/131072 Pythagorean augmented third
3'9:2'% | 59049/1024 20. | 59049/32768 Pythagorean augmented sixth
3%:2° 19683/512 6. | 19683/16384 Pythagorean augmented second
3828 6561/256 16. | 6561/4096 Pythagorean augmented fifth
3727 2187/128 2. | 2187/2048 apotome

36:26 729/64 12. | 729/512 Pythagorean tritone

3°:2° 243/32 22. | 243/128 Pythagorean major seventh
3*:2¢ 81/16 8. | 81/64 Pythagorean major third

3%:2° 27/8 18. | 27/16 Pythagorean major sixth

3227 9/4 4. | 9/8 major whole tone

3:2 32 14. | 32 perfect fifth

0 171 171 (tone of origin — perfect prime)
2:3 2/3 4/3 perfect fourth

22:3? 4/9 19. | 16/9 Pythagorean minor seventh
2°:3° 8/27 5. 32727 Pythagorean minor third

2% 3¢ 16/81 15. | 128/81 Pythagorean minor sixth

2°:3° 32/243 1. | 256/243 limma, Pythagorean minor second
20.3¢ 64/729 11. | 1024/729 Pythagorean diminished fifth
2737 128/2187 21. | 4096/2187 Pythagorean diminished octave
28 38 256/6561 7. | 8192/6561 Pythagorean diminished fourth
2°:3° 512/19683 17. | 32768/19683 Pythagorean diminished seventh
2'9:3' | 1024/59049 3. | 65536/59049 Pythagorean diminished third
2" 3" | 2048/177147 13. | 262144/177147 Pythagorean diminished sixth
22:3"2 | 4096/531441 23. | 1048576/531441 Pythagorean diminished ninth
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The Arel-Ezgi-Uzdilek System (Ezgi 1933, 8-29; Ozkan 2006, 45-8), with which
traditional perdes of Turkish makam music are explained today, is enclosed in Table
6.

Table 6. Arel-Ezgi-Uzdilek System

Pitch | Frequency Ratios Cents Classic Interval Names I. Octave Perdes
0: 171 0.000 (tone of origin — perfect prime) KABA CARGAH
1: 256/243 90.225 limma,Pythagorean minor 2nd Kaba Nim Hicdz
2: 2187/2048 113.685 | apotome Kaba Hicdz
3: 65536/59049 180.450 | Pythagorean diminished 3rd Kaba Dik Hicdz
4: 9/8 203.910 | major whole tone YEGAH
5: 32/27 294.135 | Pythagorean minor 3rd Kaba Nim Hisdr
6: 19683/16384 317.595 | Pythagorean augmented 2nd Kaba Hisar
7: 8192/6561 384.360 | Pythagorean diminished 4th Kaba Dik Hisar
8: 81/64 407.820 | Pythagorean major 3rd HUSEYNI ASIRAN
9: 4/3 498.045 | perfect 4th ACEM ASIRAN
10: 177147/131072 521.505 | Pythagorean augmented 3rd Dik Acem Agirdn
11: 1024/729 588.270 | Pythagorean diminished Sth Irak
12: 729/512 611.730 | Pythagorean tritone Gevest
13: 262144/177147 678.495 | Pythagorean diminished 6th Dik Gevest
14: 3/2 701.955 | perfect Sth RAST
15: 128/81 792.180 | Pythagorean minor 6th Nim Zirgiile
16: 6561/4096 815.640 | Pythagorean augmented 5th Zirgiile
17: 32768/19683 882.405 | Pythagorean diminished 7th Dik Zirgiile
18: 27/16 905.865 | Pythagorean major 6th DUGAH
19: 16/9 996.090 | Pythagorean minor 7th Kiirdi
20: 59049/32768 1019.550 | Pythagorean augmented 6th Dik Kiirdi
21: 4096/2187 1086.315 | Pythagorean diminished 8th Segah
22: 243/128 1109.775 | Pythagorean major 7th BUSELIK
23: 1048576/531441 1176.540 | Pythagorean diminished 9th Dik Biiselik
24: 2/1 1200.000 | octave CARGAH
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Table 6. Arel-Ezgi-Uzdilek System — Continued

Pitch | Frequency Ratios Cents Classic Interval Names II. Octave Perdes
24: 2/1 1200.000 | octave CARGAH
25: 512/243 1290.225 | Pythagorean minor 9th Nim Hicdz
26: 2187/1024 1313.685 | apotome+octave Hicaz
27: 131072/59049 1380.450 | Pythagorean diminished 10th Dik Hicaz
28: 9/4 1403.910 | major ninth NEVA 3
29: 64/27 1494.135 | Pythagorean minor 10th Nim Hisar
39: 19683/8192 1517.595 | Pythagorean augmented 9th Hisar
31: 16384/6561 1584.360 | Pythagorean diminished 11th Dik Hisar
32: 81/32 1607.820 | Pythagorean major 10th HUSEYNI
33: 8/3 1698.045 | perfect 11th ACEM
34: 177147/65536 1721.505 | Pythagorean augmented 10th Dik Acem
35: 2048/729 1788.270 | Pythagorean diminished 12th Evig
36: 729/256 1811.730 | Pythagorean tritone+octave Mdhir
37: 524288/177147 1878.495 | Pythagorean diminished 13th Dik Mahir
38: 3/1 1901.955 | perfect 12th GERDANIYE
39: 256/81 1992.180 | Pythagorean minor 13th Nim Sehndz
40: 6561/2048 2015.640 | Pythagorean augmented 12th Sehndz
41: 65536/19683 2082.405 | Pythagorean diminished 14th Dik Sehndz
42: 27/8 2105.865 | Pythagorean major 13th MUHAYYER
43: 32/9 2196.090 | Pythagorean minor 14th Siinbiile
44: 59049/16384 2219.550 |Pythagorean augmented 13th Dik Siinbiile
45: 8192/2187 2286.315 | Pythagorean diminished 15th Tiz Segah
46: 243/64 2309.775 | Pythagorean major 14th TiZ BUSELIK
47: 2097152/531441 2376.540 | Pythagorean diminished 16th Tiz Dik Buselik
48: 4/1 2400.000 | two octaves TiZ CARGAH *

3 Taken as 440 cps, although notated as d.

4 Further extending until 6/1 from “Tiz Nim Hicdz” to “TIZ GERDANIYE” according to Ezgi.
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The habitual notation for this tuning is provided in Figure 4 below:

o

®
14 CARGAH

&

fwita

0 F4Bd CIRGAE previous)

15 Nim Hicdz 1. Kaba Nim Hicdz

003225

26. Hicdz 2. Eaba Hicd: 234602

27. Dik Hicd:z 3. Kaba ik Hicdz

28. NEFA

4 TEGAH

0. Nim Higdr 5. Enba Nim Hisdr

30. Hisdr 4. Faba Hisdr

31. Dik Hizdr 7. Kaba Dik Hisdr

32, HUSETNT 3 HUSETNT 45IRAN

33 4ACEM

9 _ACEM ASIRAN

34, DNE Acem 10, Dik Acem Agivdn

35. Evig 11. Irak

3. Mdnilr

37. DNk Mdhilr

38. GERDANITE

30, Nim Sefmdz

14 RdsT

20 Sefondz

13, Nim Zirgnlle

21, Duk Sefndz

16, Zirglle

42, MUHLYTER

17. Dik Zivgnile

23 Simbale

13 DUGAE

an
én
ety
=
i
"

44, DNk Sanbiie

18, Enrdi

[
U
.
=
=
r'.-

45, Tz Segdh

20, Duk Eardf

46, TTZ BUSELFE

21. Segdh

12, BUSELIE

47. Tlz Dk Biseiik ﬁ" 23, Dik Bilselik
43 TIZ CARGAH |t 14, CARGAE

Figure 4. Notation of the Arel-Ezgi-Uzdilek System
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It is little perceived in Tiirkiye, that Arel-Ezgi-Uzdilek is actually a modification of
Rauf Yekta’s original 24-tone Pythagorean tuning beginning on yegah (D) instead of
the dronish and cumbersome to produce kaba ¢argah (C) (Yekta 1922, 58-9, 88-9), in
which case the above-mentioned frequency ratios (hence, perdes) are shifted down by
a major whole tone and normalized (viz., reduced & sorted) within an octave — or, in
other words, regenerated via the chain of 14 pure fifths down and 9 up from the new

tone of origin (yegah), as shown in Table 7.

Table 7. Generation of Yekta-24 by a Chain of Pure Fifths

Fifths Frequency Ratios Octave Normalization Classic Interval Names
3%:2° 19683/512 6. | 19683/16384 Pythagorean augmented second
3828 6561/256 16. | 6561/4096 Pythagorean augmented fifth
3727 2187/128 2. | 2187/2048 apotome
36:26 729/64 12. | 729/512 Pythagorean tritone
3°:2° 243/32 22. | 243/128 Pythagorean major seventh
3*:2¢ 81/16 8. | 81/64 Pythagorean major third
3%:2° 27/8 18. | 27/16 Pythagorean major sixth
3227 9/4 4. | 9/8 major whole tone
3:2 32 14. | 32 perfect fifth

171 0. | 11 (tone of origin — perfect prime)
2:3 2/3 10. | 4/3 perfect fourth
22:3? 4/9 20. | 16/9 Pythagorean minor seventh
2°:3° 8/27 5. 32727 Pythagorean minor third
2% 3¢ 16/81 15. | 128/81 Pythagorean minor sixth
2°:3° 32/243 1. | 256/243 limma, Pythagorean minor second
20.3¢ 64/729 11. | 1024/729 Pythagorean diminished fifth
2737 128/2187 21. | 4096/2187 Pythagorean diminished octave
28 38 256/6561 7. | 8192/6561 Pythagorean diminished fourth
2°:3° 512/19683 17. | 32768/19683 Pythagorean diminished seventh
219:319 | 1024/59049 3. | 65536/59049 Pythagorean diminished third
2" 3" | 2048/177147 13. | 262144/177147 Pythagorean diminished sixth
223" 4096/531441 23. | 1048576/531441 Pythagorean diminished ninth
2138 8192/1594323 9. | 2097152/1594323 Pythagorean double dim. fifth
2':3" | 16384/4782969 19. | 8388608/4782969 | Pythagorean double dim. octave

Yekta’s staff notation for this 24-tone tuning — where he treats F-sharp on the 7th
degree (arak) as F-natural (thus, turning Fb-C into a perfect fifth) at the expense and
forfeiture of international legibility — is delineated in Figure 5. Following this, a
comparison of Arel-Ezgi-Uzdilek with Yekta-24, and another between Arel-Ezgi-
Uzdilek and Abjad Scale may be seen further in Tables 8 and 9 below. Our first
comparison demonstrates the relatedness of Arel-Ezgi-Uzdilek to Yekta-24; with the
only substantial difference being the “tone of origin” (kaba ¢argah vs yegah). The
second comparison shows, that the 24-tone Pythagorean Model is none other than an
extension of Urmavi’s 17-tone Abjad Scale.
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0. TEGAE

25. Nim Hizar 1. Mim Pesr Hisar

903225 ¢

26. Hizar 2. Pasr Hisar

234602

7. Dik Hisar 3. Dik Pest Hisar G6.765 ¢

18 HUSETNT 4, HUSEYNLASTRAN

234602

29 Acem 5. Acemagivan 90225 ¢
30. INE Acem ] §. Dik Acemagivan 23460 ¢
31 EVIC i 7. ARAE 55.76% ¢
32 Mahur e 5. revegr 23460 ¢
w
th
33. Dik Mahur Q. Dnk Gevegr G8.765 ¢
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Figure 5. Notation of Yekta-24
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Table 8. Comparison of Arel-Ezgi-Uzdilek & Yekta-24

AEU Ratios Cents Perdes Yekta-24 Ratios Cents Perdes
0: 1/1 0.000 | KABA CARGAH
1: 256/243 90.225 | Kaba Nim Hiciz
2: 2187/2048 113.685 Kaba Hiciz
3: | 65536/59049 | 180.450 | Kaba Dik Hicdz
4: 9/8 203.910 YEGAH 0: 1/1 0.000 YEGAH
5: 32/27 294.135 | Kaba Nim Hisar 1: 256/243 90.225 Nim Pest Hisar
6: 19683/16384 | 317.595 Kaba Hisdr 2: 2187/2048 113.685 Pest Hisar
7: 8192/6561 384.360 | Kaba Dik Hisdr | 3: 65536/59049 | 180.450 | Dik Pest Hisar
8: 81/64 407.820 | HUSEYNI ASIRAN | 4: 9/8 203.910 | HUSEYNIASIRAN
9: 4/3 498.045 | ACEM ASIRAN | 5: 32/27 294.135 Acemagiran
10: | 177147/131072 | 521.505 | Dik Acem Agirdn | 6: 19683/16384 | 317.595 | Dik Acemasiran
11: 1024/729 588.270 Irak 7: 8192/6561 384.360 ARAK
12: 729/512 611.730 Gevest 8: 81/64 407.820 Gevest
13:| 262144/177147 | 678.495 Dik Gevest 9: [2097152/1594323 | 474.585 Dik Gevest
14: 32 701.955 RAST 10: 4/3 498.045 RAST
15: 128/81 792.180 Nim Zirgiile 11: 1024/729 588.270 |  Nim Zengiile
16: 6561/4096 815.640 Zirgiile 12: 729/512 611.730 Zengiile
17:| 32768/19683 | 882.405 Dik Zirgiile 13:| 262144/177147 | 678.495 Dik Zengiile
18: 27/16 905.865 DUGAH 14: 32 701.955 DUGAH
19: 16/9 996.090 Kiirdi 15: 128/81 792.180 Kiirdi
20: | 59049/32768 |1019.550 Dik Kiirdi 16: 6561/4096 815.640 Dik Kiirdi
21: 4096/2187 1086.315 Segih 17:| 32768/19683 | 882.405 SEGAH
22: 243/128 1109.775 BUSELIK 18: 27/16 905.865 Puselik
23: | 1048576/531441 |1176.540 Dik Biiselik 19: | 8388608/4782969 | 972.630 Dik Puselik
24: 2/1 1200.000 CARGAH 20: 16/9 996.090 CARGAH
21: 4096/2187 1086.315 Nim Hicaz
22: 243/128 1109.775 Hicaz
23: | 1048576/531441 |1176.540 Dik Hicaz
24: 2/1 1200.000 NEVA
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Table 9. Comparison of Arel-Ezgi-Uzdilek & Abjad Scale

AEU Ratios Cents Perdes Abjad Ratios Cents Perdes
0: 1/1 0.000 | KABA CARGAH
1: 256/243 90.225 | Kaba Nim Hicdz
2: 2187/2048 113.685 Kaba Hiciz
3: 65536/59049 180.450 | Kaba Dik Hicdz
4: 9/8 203.910 YEGAH 0: 1/1 0.000 YEGAH
5: 32/27 294.135 | Kaba Nim Hisdr 1: 256/243 90.225 Pest Beyati
6: 19683/16384 317.595 Kaba Hisdr
7: 8192/6561 384.360 | Kaba Dik Hisdr 2: 65536/59049 | 180.450 Pest Hisar
8: 81/64 407.820 | HUSEYNI ASIRAN | 3: 9/8 203.910 | (HUSEYNI) ASIRAN
9: 4/3 498.045 | ACEM ASIRAN 4: 32/27 294.135 Acem Agiran
10: | 177147/131072 | 521.505 | Dik Acem Agirdn
11: 1024/729 588.270 Irak 5: 8192/6561 384.360 ARAK
12: 729/512 611.730 Gevest 6: 81/64 407.820 Gevest
13:| 262144/177147 | 678.495 Dik Gevest
14: 32 701.955 RAST 4/3 498.045 RAST
15: 128/81 792.180 Nim Zirgiile 1024/729 588.270 Siiri
16: 6561/4096 815.640 Zirgiile
17:|  32768/19683 882.405 Dik Zirgiile 9: | 262144/177147 | 678.495 Zirgiile
18: 27/16 905.865 DUGAH 10: 32 701.955 DUGAH
19: 16/9 996.090 Kiirdi 11: 128/81 792.180 |  Kiirdi/Nihdvend
20: | 59049/32768 | 1019.550 Dik Kiirdi
21: 4096/2187 1086.315 Segih 12: 32768/19683 | 882.405 SEGAH
22: 243/128 1109.775 BUSELIK 13: 27/16 905.865 Biiselik
23: | 1048576/531441 |1176.540 Dik Biiselik
24: 2/1 1200.000 CARGAH 14: 16/9 996.090 CARGAH
15: 4096/2187 | 1086.315 Sabd
16: | 1048576/531441 | 1176.540 Hiciz
17: 2/1 1200.000 NEVA
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6 Approximation by 53-Tone Equal Temperament

Because of the excellent proximity of either 24-tone model to the related tones of 53-
equal divisions of the octave, the “9 commas per whole tone; 53 commas per octave”
methodology is unanimously accepted in Turkish makam music parlance and
education. A stereotypical schema pertaining to the Arel-Ezgi-Uzdilek division of the
whole tone is reproduced in Figure 6 (Ozkan 2006: 46).

Figure 6. Arel-Ezgi-Uzdilek Division of the Whole Tone into 9 commas 7

The frequency ratios of and intervals between these accidentals — including their
counterparts in Yekta-24 and equivalents in 53 equal divisions of the octave — are
projected onto Table 10.

Table 10. Exposition of the Fa-Sol Division in 4Arel-Ezgi-Uzdilek & Yekta-24

‘ AEU Ratios Notation Notation

0: 4/3 F G 32/27 F {with previous) (22.-31)
L 1771477131072 iFz iG% 19683/16384 F: i Gt 531441:524288 22642 ¢
2:

e

4: 1024/729 F# iGh 8192/6361 F# | Gb 134217728:129140163 67925 ¢
== 729/512 F: Gt 81/64 F§ i Gl 531441:524288 22642 ¢
6:

7

LR | 262144177147 iFE iGd 2097152/1594323 | F# | Gl 134217728:129140163 67925 ¢
9: 312 Fz iG 43 G 531441:524288 22642 ¢

5 Depiction reproduced from p. 46 of the reference to this figure. The correct range, however,
should have been Fa-Sol. Each comma is Holdrian, i.e., ~22.642 cents wide, hence, one step of
53 equal divisions of the octave — which is a decent approximation with less than a cent error to
the Pythagorean comma (difference of a stack of 12 pure fifths from 7 octaves) expressed as 3'?
: 2" = 531441:524288 and equalling 23.46 cents.
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How well 53-tone equal temperament embodies both Arel-Ezgi-Uzdilek and Yekta-
24 (and therefore the Abjad Scale) to the point of doing away with either may be seen

in Table 11.

Table 11. Approximation of Arel-Ezgi-Uzdilek & Yekta-24 by 53-tET

AEU Ratios Yekta-24 Ratios .
(Abjad Scale inbold) | €™ | (4bjad Scale in bola) | € S3-tET Aprx. | Diff.
0: 1 0.000 | 0: 1 0.000 0: 0000 0
1. 256/243 90225 | I: 256/243 90.225 4: 90566 0341
2721872048 113.685 | 2: | 2187/2048 113.685 5. 113208 | -0.4775
3| 765536/59049 | 180450 | 3: | 65536/59049 | 180450 | 8: 181.132 0.6821
e 9/8 203910 | 4 9/8 203910 | 9: 203.774 | -0.1364
5. 32/27 204135 | 5 32/27 204135 | 13: 294340 0.2046
6. | 19683/16384 | 317595 | 6. | 19683/16384 | 317.595 | 14: 316981 | -0.6139
7. | 8192/6561 384360 | 7: | 8192/6561 384360 | 17: 384.906 0.5457
8: 81/64 407820 | & 81/64 407820 | 18: 407.547 | -0.2728
N " Jos04s | 2097152/1504303 | 474,585 | 21: 475472 0.8867

: : 0. 3 108,045 225 498113 0.0682
10- | 177147/131072 | 521505 23: 520755 | -0.7503
11| 10247729 588270 | 11:|  1024/729 588270 | 26: 588.679 0.4093
12 729/512 611.730 | 12: 729/512 611730 | 27 611321 | -0.4093
13| 262144177147 | 678.495 13| 2621441177147 | 678.495 | 30: 679245 0.7503
14: 32 701.955 | 14: 32 701.955 | 31: 701.887 | -0.0682
5. 128/81 792180 | 15 128/81 792180 | 35: 792.453 02728
16: | 6561/4096 815640 | 16: | 6561/4096 815640 | 36: 815.004 | -0.5457
17. | 32768/19683 | 882405 [ 17:| 32768/19683 | 882.405 | 39: 883.019 0.6139
18: 27/16 905.865 | 18: 27/16 905.865 | 40: 905.660 | -02046
o 1o soc000 | 105 | B388608/4782060 | 972,630 | 43: 673,585 0.9549

: ‘ 20, 169 906,000 |44 996.226 0.1364
20: | 59049/32768 | 1019.550 45:1018.868 | -0.6821
21: | 4096/2187 1086315 | 21:|  4096/2187 1086315 | 48:1086.792 0.4775
2 243/128 1109.775 | 22- 243/128 1109775 | 49:1109.434 20341
23: | 1048576/531441 | 1176540 | 23: | 1048576/531441 | 1176540 | 52:1177.358 0.8185
24 21 1200.000 | 24- 21 1200.000 | 53:1200.000 0

(Average absolute difference: 0.4486 cents, Highest absolute difference: 0.9549 cents)
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7 Conclusions

In this article, we have reviewed A/-Kindi’s ud fretting and 4bjad notation, and have
comparatively evaluated, seemingly for the first time, two historical notations in
Turkish makam music based on the Abjad numerical system. Of particular interest is
Urmavi’s 17-tone Abjad Scale spanning two octaves whose precursor was A/-Kindi’s
tuning. Upon it, Nasir Dede ascribed traditional perde names recognized today.

However, the handful of extant musical examples written in Abjad prove its lack of
popularity among composers and executants throughout the ages. As expected, Abjad
is no longer in use today.

Next, we compared the theory in effect in Tiirkiye known as Arel-Ezgi-Uzdilek
with Yekta-24 and showed that both were essentially the same, and showed that the
24-tone Pythagorean Model was simply an extension of the 17-tone Abjad Scale.

Finally, we demonstrated that 53 equal divisions of the octave was a common grid
embracing the said tunings with less than a cent error.

On close scrutiny, a gross asymmetry in the deployment of Arel-Ezgi-Uzdilek
accidentals catches the eye, and F# (4 commas sharp) not being the same distance
from F as Gb (5 commas flat) is from G, to say nothing of Fx and Gbb not being
double at all, leaves something to be desired.

In retrospect, Yekta’s symbols may be found to be less disproportionate by
comparison — particularly if the Fa-Sol region is notated properly as shown in Table
10.

Even so, Yekta-24 is handicapped due to diatonic naturals not being the product of
an uninterrupted cycle of fifths ©, a feature Arel-Ezgi-Uzdilek flaunts despite its lack
of credentials for a Pythagorean C-major scale running from kaba ¢argah to ¢argah
as the basis of Turkish Music theory (Levendoglu 2003: 181-93; Aksoy 2003: 174-5).

Yekta-24 is further dysfunctional, in that the order of sharps and flats in the chain is
not faithful to Western idiom. Arel-Ezgi-Uzdilek is likewise encumbered in the sharps
sector.

It is not surprising, therefore, that the resources of 53-tone equal temperament,
particularly in regard to transpositions and polyphony, are not fully utilized in Turkish
makam music. Hence, 53 equal divisions of the octave — far from being wholly
implemented on any acoustic instrument of makam music — serves rather theoretical
interests, especially when delineating customary melodic inflexions during practice.

6 Since, in the series C-G-D-A-E-B-F#, the interval between E-B (262144:177147) is a wolf
fifth of 678.5 cents, and B-F# is found at the other end of the chain 8-9 fifths below C.
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