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1. Background
This proposal is part of the research program upon historical mathematical sources, conducted by
the CNRS Philiumm project (headed by Prof. David Rabouin, University of Paris) and supported
by researchers from the Landesbibliothek Hanover (Germany). The aim of this project work is
to achieve a standardized encoding for special mathematical characters in historic texts, which is
required for accurate facsilime editions of those sources.
For more background information about the Philiumm project and the related research work,
please visit the Philiumm website or see doc. no. N5277.

2. Letterlike symbols in historic sources
Mainly letters of the Latin and Greek alphabets have been transformed in many ways in order to
get distinguishable symbols for specific purposes. A usual method of abbreviating frequently oc-
curing words was by attaching some sort of extra marking to a base letter; this can be a stroke or
slash, a loop or other details. Monetary symbols fall into the category of peculiar shaped abbrevia-
tion letters, which became standard for a particular connotation (e.g. £ for libra/pound, @ for at, ℞
for Recipe).
A central question for the characters proposed here is, wether to encode them

a) as letters   or
b) as symbols.

We will explain for each case, why we think a) or b) would be appropriate. By their origin, some 
of the proposed characters are derived from Latin letters, some are derived from Greek letters. One 
case is of a Greek-Latin hybrid nature.

https://www.unicode.org/wg2/docs/n5277-Leibniz-UCS-Proposal_24-02.19.pdf
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3.  Characters
If this proposal gets accepted, the following characters will exist:

	 ALPHA X SYMBOL

	 LATIN CAPITAL D WITH TOP BAR AND CROSSBAR

	 DOUBLE X SYMBOL

	 DOUBLE SMALL SIGMA SYMBOL 

Ο	 GREEK CAPITAL LETTER OMICRON UPSILON

	 GREEK SMALL LETTER OMICRON UPSILON 

For one character we propose a variation sequence:

	 LOWERCASE KURRENT X  –  variation sequence to U+1D4CD

☞ Leibniz-Akademie-Ausgabe (LAA, general edition of Leibniz’s writings)

LAA series VII (mathematical manuscripts, volumes 3 to 7 available online)online
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 ALPHA X SYMBOL 
The author Johann (I) Bernoulli (1667–1748) uses α for ‘a quantity depending on a’. In analogy, 
he merges α and x into one new symbol to denote a ‘quantity depending on the variables a and x’ 
(in modern terminology ‘a function in a and x’). LAA III-7 p. 558

 ALPHA X SYMBOL
Handwriting of Johann Bernoulli, in a letter to G. W. Leibniz, 1697. The corresponding part of text 
to the image above. GWLB, LBr. 57,1 211v

*

*

4.  Figures and explanations

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-iii-7 
  LBr 57,1 https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bhighlight_word%5D=LBr%2057%201&tx_dlf%5Bid%5D=9892&tx_dlf%5Bpage%5D=1&cHash=cb10694b7fd05eb15c10a4d6beb438a2
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 ALPHA X SYMBOL
Handwriting of Johann Bernoulli, in a letter to G. W. Leibniz, 1697. 
GWLB, LBr. 57,1 212r
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 LATIN CAPITAL D WITH TOP BAR AND CROSSBAR
Another special symbol invented by Johann Bernoulli. The D with top bar and crossbar is used 
here to denote the differential quotient.
LAA III-7 p. 817

 LATIN CAPITAL D WITH TOP BAR AND CROSSBAR
The D with top bar and crossbar is used here to denote the differential quotient. The D shape and 
the top stroke are written in one single movement, which reveals that the stroke is intended as a 
part of the letterform itself, not as a virgula.
GWLB, LBr. 57,1 fol. 239v

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-iii-7 
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 LATIN CAPITAL D WITH TOP BAR AND CROSSBAR
GWLB, LBr. 57,1 fol. 239r
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 DOUBLE SMALL SIGMA SYMBOL 
Leibniz used this symbol for a quantity in the same way as he used Roman letters or other Greek 
letters, such as gamma, epsilon, lambda, pi, phi or omega; as shown in this example.
LAA VII-3 p. 643
The shape of this character evolves when two small Sigmas – σ σ – are written as a ligature in one 
movement: . Alternative name options for DOUBLE SMALL SIGMA SYMBOL are:
	 SMALL SIGMA SIGMA SYMBOL (char. property: Sm),
	 GREEK SMALL LIGATURE SIGMA SIGMA (char. property: Ll).

 DOUBLE SMALL SIGMA SYMBOL  – LAA VII-6 p. 376

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-3
https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-6
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 DOUBLE SMALL SIGMA SYMBOL  – LAA VII-7 p. 414
The following figure shows the manuscript source of that text (LH 35 XIII 3, fol. 161r):

 DOUBLE SMALL SIGMA SYMBOL 
LAA VII-6 p. 401

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-7
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1750&tx_dlf%5Bpage%5D=1&cHash=e3841e59e686d522a9e838048b9ded31 
https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-6
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 DOUBLE SMALL SIGMA SYMBOL 
LH 35 I 17, fol. 14r

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?id=6&tx_dlf%5Bid%5D=1636&tx_dlf%5Bpage%5D=9
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 GREEK SMALL LETTER OMICRON UPSILON, LAA VII-3 p. 810

 GREEK SMALL LETTER OMICRON UPSILON  – LAA VII-7 p. 328
Leibniz used that symbol, which is derived from a Greek minuscule ligature ου, for denoting a 
variable, alongside with e.g. β or ω and latin lowercase letters. 
This character alongside with the capital Ο has been proposed by M. Everson in 1998 (N1743).

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-3
https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-7
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Ο GREEK CAPITAL LETTER OMICRON UPSILON, 
Leibniz’s handwriting, LH 35 I 17, fol. 5r

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?id=6&tx_dlf%5Bid%5D=1636&tx_dlf%5Bpage%5D=9
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In response to the 1st version of our (comprehensive) proposal L-2402n (N5277) it has 
been discussed to encode  as a cased letter pair / Ο:

full-size symbols.
¶9a+b, COMBINING SUPERSCRIPT UNDERSCORE, COMBINING SUPERSCRIPT 
UNDERSCORE WITH DOT BELOW: As it is right that the question concerns the setting 
expressions in mathematical notation, we follow the objection that an encoding by means of 
combining characters as proposed will not give an appropriate result. The characters were 
meant for encoding an underlined expression of (possibly) several characters with a dot 
beneath the line which is situated in its middle, which will be better represented using the 
mathematical layout engine.
¶9a+b, (was:) COMBINING SUPERSCRIPT BREVE MARK BELOW:  It is necessary to 
identify this character on the encoding level, not only on the level of visual representation. A 
glyphic workaround via Opentype substitution is no option here. The glyph’s vertical position 
is on the baseline and its typical usage is in combination with superscript digits. 
The proposed name of this character is COMBINING BOMBELLI POWER MARK.

#10a  LOWERCASE Y WITH DIERESIS BELOW This character should be handled using ‹y̤›. 
[0079 + 0324]
#10b  Diaeresis below
I'm not persuaded that y with diaresis below must be a precomposed letter.
We would be permanently exclude encoding a diaeresis below for any future linguistic 
purpose, or encur one of our normalization exceptions where things that look normalizable 
aren’t. The argument that the layout will look bad does not take into account that this is not in 
the context of ordinary text layout, but requires an engine capable of mathematical layout.
¶10  This character is a mathematical symbol on its own and does not stand for a quantity that 
is derived from y via some mathematical operation and, as such, is denoted by adding 
diacritica as it is the practice in current mathematics. A hard-coding would be much 
preferred, not at least because a sequence encoding is unpractical and will produce bad (and 
dangerous) visual results. We may eventually accept a sequence encoding in this case. 

#11  OMICRON-UPSILON SIGN This character, if encoded, should probably be handled as a 
Greek lowercase letter. An upper and lowercase case pair was proposed by Everson 
in L2/98-210. In the Greek script, the ȣ letter, is currently meant to be represented through 
the use of contextual or discretionary ligatures.
¶11  We would advise the encoding this as lowercase and capital Greek letters. 
On the one hand, Everson (1998) has demonstrated the case for this character in both historic 
and recent typographical and epigraphical usage for Greek language texts. On the other hand, 
in mathematical notation it is not used as a mere graphic representation of ο_υ but as an 
peculiar ideogram with a specific meaning. For the use in mathematical context, a handling of 
this character as an OT ligature is no option, because it would result in an encoding of 
(Greek) ο υ in which case the specific semantic content is lost and the text bit or formulæ in 
question get spoiled by the ambiguity of other occurrences and meanings of ο and υ.

This solution would synchronize the mathematical need for  with other use cases in which  
or  and  Ο are relevant. Therefore we propose, in line with Everson’s earlier proposal, to encode

	 GREEK SMALL LETTER OMICRON UPSILON  and
	 GREEK CAPITAL LETTER OMICRON UPSILON

The block 0370 Greek and Coptic still has a few free slots which could accomodate this character 
pair. This block already contains a number of special Greek character pairings.

Ο GREEK CAPITAL LETTER OMICRON 
UPSILON,
two examples of epigraphic use: a com-
panie’s name on a 1920s office building in 
Thessaloniki (top), a street sign in Galaxidi 
near Delphi (right).
Photography: A. Stötzner

➞ ➞
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  DOUBLE X SYMBOL  – LH 35 II 1, fol. 252r
In contrast to the simple symbol x Leibniz needed another symbol to denote “pro omnibus x” (“for 
all x”), meaning “the sum of x’s”.
In our first proposal (L-2402n) we presented the glyph  for it, but we have reviewed this charac-
ter in the manuscript source and decided to revise the glyph so that it better represents the original.
In that earlier stage the shape , which looks like a letter ligature, led to the idea wether a case 
pairing lowercase/capital would make sense here. After thorough consideration we came to the 
conclusion that  is the much preferred reference glyph. It is not a ligature in the usual typo-
graphic sense but a more complex composition built of two X’s. Therefore case pairing would not 
make any sense at all.  does never occur with any phonetic value, it exists only in a math context 
and has no reference to casing behaviour. (If someone would come up one day with a proposal for 
a language-related �/ ligature, that would be another matter.)
    

This unsuitable typographic solution in the LAA edition has been disregarded.
LAA VII-4 p. 274

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1720&tx_dlf%5Bpage%5D=1&cHash=aa99d2543fd9bbcbe915638624a0cf3a
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 (LOWERCASE KURRENT X)
This page shows a deliberate distinction between the normal Latin x and a German kurrent-style . 
In this case, the kurrent  is used in the context of analyzing properties of curves. In a modern cor-
respondence, it could be described as a variable on which the curve depends and which is limited 
by a given x.  – LAA VII-4 p. 824
We propose to encode this character as:

1D4CD FE00; kurrent style; # MATHEMATICAL SCRIPT SMALL X

– analogous to the character we proposed in the Cossic proposal (L-2518):

1D4CF FE00; kurrent style; # MATHEMATICAL SCRIPT SMALL Z

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-4
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 (LOWERCASE KURRENT X)
The corresponding text part, which shows a clear distincion between x and .
Ms. LH 35 XIII 3, fol. 251r.

5.  Unicode Character Properties

xh01;ALPHA X SYMBOL;Sm;0;ON;;;;;N;;;;;
xh02;LATIN CAPITAL D WITH TOP BAR AND CROSSBAR;Sm;0;ON;;;;;N;;;;;
xh03;DOUBLE X SYMBOL;Sm;0;ON;;;;;N;;;;;
xh04;DOUBLE SMALL SIGMA SYMBOL;Sm;0;ON;;;;;N;;;;;
0378;GREEK CAPITAL LETTER OMICRON UPSILON;Lu;0;L;;;;;N;;;;0379;
0379;GREEK SMALL LETTER OMICRON UPSILON;Ll;0;L;;;;;N;;;0378;;0378
1D4CD FE00; kurrent style; # MATHEMATICAL SCRIPT SMALL X

6.  Bibliography

LAA – refers to: Leibniz, Gottfried Wilhelm: Sämtliche Schriften und Briefe. (‘Leibniz-Akade-
mie-Ausgabe’,  many volumes)
LH – refers to: Leibniz’s original manuscripts, GWLB Hanover

Cajori, Florian: A history of mathematical notations. Chicago 1928
Probst, Siegmund: Édition des symboles de Leibniz. PDF. Hanover 2023 (presentation Paris 2023)
Rinner, Elisabeth: List of glyphs in Leib.mf. PDF. Hanover 2022

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1750&tx_dlf%5Bpage%5D=1&cHash=e3841e59e686d522a9e838048b9ded31 
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Ο
0378


0379
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