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4. Proposed Level of Implementation (1, 2 or 3) (see clause 14, ISO/IEC 10646-1: 2000): Level 1
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C. Technical - Justification

1. Has this proposal for addition of character(s) been submitted before? No
If YES explain

2. Has contact been made to members of the user community (for example: National Body, user groups of the
script or characters, other experts, etc.)?

If YES, with whom? Members of the scholarly community
If YES, available relevant documents:

3. Information on the user community for the proposed characters (for example: size, demographics, information
technology use, or publishing use) is included? Scholars
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manuscripts and printed editions.
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If YES, reference:
10. Can any of the proposed character(s) be considered to be similar (in appearance
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If YES, is a rationale for its inclusion provided?

If YES, reference:

11. Does the proposal include use of combining characters and/or use of composite sequences
(see clauses 4.12 and 4.14 in ISO/IEC 10646-1: 2000)? No

If YES, is a rationale for such use provided?
If YES, reference:
Is a list of composite sequences and their corresponding glyph images (graphic symbols)
provided?
If YES, reference:
12. Does the proposal contain characters with any special properties such as
control function or similar semantics? No

If YES, describe in detail (include attachment if necessary)
13. Does the proposal contain any Ideographic compatibility character(s)? No
If YES, is the equivalent corresponding unified ideographic character(s) identified?

If YES, reference:




Consideration of the Greek symbol ‘zero’

Raymond Mercier
RaymondM@compuserve.com

The Unicode Character Set has no codepoint for ‘zero’ among the Greek symbols. This symbol
occurs notably whenever a sexagesimal notation is used in astronomical texts to record degrees,
minutes and seconds, or hours minutes and seconds. In this proposal I present evidence from papyri,
manuscripts and printed texts to show the various forms of this symbol, and I urge the acceptance
of an agreed codepoint for it. This is important if editions of Greek astronomical texts are to be
recorded satisfactorily in Unicode.

As will be clear from these notes zero appears in a variety of forms, with a marked change towards

the end of the medieval period. Nevertheless it might be best to regard these are scribal variations,
without any need to create a separate codepoint for the later forms.

PAPYRI

Erik J.Knudtzon, O.Neugebauer, ‘Zwei astronomische Texte’, Bulletin de la Société Royale de
Lettres de Lund (Kungl. Humanistiska Vetenskapssamfundet i Lund) 1946-7, 77-88, 2 Plates.

This is a study of an astronomical table in P. Lund 35a . The zero appears clearly in Tafel 1, in line
7 of col.vii : o

which is transcribed (p. 79) as
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Georges Ifrah, Histoire universelle de chiffres, Paris : Robert Lafont, 1994.

In Vol. I, p. 375, we have an illustration of other forms of zero found in papyri.

LES NUMERATIONS MESOPOTAMIENNES 375

PAPYRUS GRECS
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+ I siscle.  .aprés 4+ 1097 . - II€ sidcle ' 467 ap. J.-C.
Pap. Aberdeen Pap. Lund Pap. London Pap. Michigan

Ne 128 Inv. 35A Ne 1278 Inv. 1454

Fig. 13.74 A. — Le zéro « séxagimal » des astronomes grecs.

The form shown for Pap. London 1278 is more representative of that found in other astronomical
papyri. That shown in Pap. Aberdeen 128 is clearly a cursive form, from which the ductus is clear,
a line starting at the upper right, and ending with a half-drawn circle under the stroke.



A. Jones, Astronomical Papyri from Oxyrhynchus (P. Oxy. 4133-4300a), American Philosophical
Society, 1999.

There are a great many tables in which the zero is shown. Of these there are eleven photographs in
the Plates. This is a list of the papyri that are illustrated in the plates, together with the form of zero
symbol used in each.

Plate | line etc Zero
4136 IT o
4138 X1 10 o
4152 111 3.4 o
4154 111 6 o
4155 111 bottom o
4163 IV bottom o
_0

4165 VI col.iii, etc
4167 fr.3 | V col.v

4174a VI col.iline 1
4203a X
4205 A% col.i, bottom
The photo of 4167 in Plate V is reasonably clear, with many examples of zero.




The zero shown here is quite typical of all the papyri shown in the Plates, with the
curious exception of P4174a, where it appears as _o , with the line drawn under the

small o.

ORIGIN OF THE SYMBOL

It is commonly supposed that these forms arise from an abbreviation of o0d€v, but
given the rather arbitrary and opaque character of the majority of the symbols, one
might well doubt this rather simple explanation.



MANUSCRIPTS

Fifth century

O. Neugebauer and H.B. van Hoesen, Greek Horoscopes, American Philosophical
Society, 1959; pp. 152-157, 188.

The examples in this volume are taken from a variety of sources, epigraphs, papyri,
and manuscripts. Among the manuscripts there is a clear example in the horoscope
L.497. This is dateable to A.D. 497, and is found in three manuscripts Vienna, Cod.
phil. gr. 179; Modena, Cod. 85; Florence, Laur 28/34. The zero is found in the line

- ., _ .
ﬁ‘ 91 ne-zaan
'11:)@ l~S 6
Transcription: [

SR -2 §1f
Ty 16 0

Mars Leo 17;35, Jupiter 4;12
Lot 16;0

Here the bar over the zero is rather shorter than in the papyri, so the result is much the
same as omicron + macron.



Ninth century
In ninth century Byzantine manuscripts the character for zero differs little from the
papyri. For example in Vat gr 1291 fol.31,

O0A | AZ |IB | A
OB [MH |IB | O

Here the zero consists of a full size uncial omicron with a macron.

Florence Laur 28/26 (ca 886-912) fol. 121.
Uncial script.

The last two lines read:

o |H | @ |IB
o |A KX

Here the zero shows a closer resemblance to that in the papyri than to the zero in the
contemporary manuscript Vat gr 1291 shown above.



Fourteenth century

In the some late medieval manuscripts the form of the symbol has altered
considerably. For example, from a fourteenth century Byzantine manuscript (Escorial
>-I-11, fol.53r), a copy of the Persian Syntaxis. For zero we have a character that
might have arisen from a very cursive handling of the older 0, or =, but is

nevertheless quite different from it.

1§y

H'l’

which reads

L7 |

T 74

12;58

13;55

13;0

13,57

Here the zero is quite similar to the Coptic [ ] (U+03ES5); of course it is not suggested
that there is any historical connection with the Coptic character.



Fifteenth century
Manuscript of the Astronomical Manual of Gemistos Plethon

Vienna phil gr 140, f0l.90

The zero appears repeatedly in the central column. This is a small circle surmounted
by a line, of such a size that the whole no larger than other Greek characters, that is
smaller than omicron + macron.



Twelfth century Arabic
Manuscript of the Zij al-Sanjart

Private possession, sold by Quaritch (London), fol.141r.

The zero symbol clearly follows the Greek papyri.



Thirteenth century Persian
Manuscript of the Zij-i Ilkhani
Cambridge UL Browne O.2.7, fol.9r

qqgq |28 | ¢

c=ld | =S8 | '

<] | S8 =

The zero symbol is clearly a cursive development from the regular circle with the
macron. This form is found almost unchanged in the Persian Syntaxis noted above,
which is in fact a Greek version of the Zij-i Ilkhani.



PRINTED EDITIONS
J.L.Heiberg, Claudii Ptolemaei, Opera Astronomica Minora, Leipzig: Teubner, 1907.

In the Greek texts edited here Heiberg has used symbols for the Greek zero that vary
from one text to another.

- p.78 L.

7 Ouolwg 0% xel & uiv vod ‘Eouod dorio &v Ereow
nAtexois Toig mEOg TR GMOyELe xal THV TOV dxAaviv
opaigay pevadaufoevouivorg Day, & dorw Alyvari-
axd Yqy xel vvyhjusee Gve o w0 us va Eypiore,

In this edition of the Planetary Hypotheses, Heiberg, in the last line, has used a simple
circle is used to represent zero. It is the same size as the Greek characters.

p.150
700 duadod wvydnuégov wécw xwmutxw, olwv 6
toomixdg T, -

15 axdevdr epulong .
Koébvov émxixiov.

Q¢ ©c¢

n=-1N-T=

Through the edition of this text, Inscriptio Canobi, Heiberg has used an omicron
together with an accent sometimes called Vrachy.

 p.169 _
ixdotov T anéyeov &:rr:exeb Tod dndavodg, TovtdoTwv 10
éml utv Kobvov woloeg gt A, éml 0t Audg J.'q A, éml
0¢ Adoewg wvy 0, éml d: Acpgoﬁqu 6Gp 4, é:rrl 0%
‘Bopod EE 1, tov cvveydévre doududv & &,ugoorégcov

In this edition of the Handy Tables Heiberg has used an ordinary Latin number zero.



Ivor Thomas, Greek Mathematics, volume II, Loeb Classical Library, London &

Cambridge Mass.,1951.
In this volume zero is found in extracts from Ptolemy’s Syntaxis, where it is printed as

a circle, slightly distinct from omicron.
Compare this zero with lower case omicron in the table on page 444.

p. 444
! -
Kavdviov védv &

evferdy

D‘Aﬂ.r!ﬂ?

-

The number is 0;31,25. written in the way that is now commonplace for sexagesimal
numbers.

Elsewhere a larger circle is used for zero, which may be compared with the upper case
omicron (p.422)

p.440
a T@v O pul 7.
TS KoTaypadns
f -~
"TELVOVOA {LDLP!‘IP
p.422
a \ ’ y o
Ov 8¢ Tpdmov dmd
These show that although the editor has not been entirely consistent in the form of
zero, he has always used a character differing from the lower and upper case omicron.

On the other hand the Latin letter O in Arial font, is very close to this ‘zero’. The
number is 0;47,8.
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