
1

Version: 23-05.09. AS

Proposal to encode historical mathematical relations L-2603

ISO/IEC JTC1/SC2/WG2 N5334R2
LUCP L-2603

Universal Multiple-Octet Coded Character Set
International Organization for Standardization
Internationale Standardisierungs-Organisation
Organisation Internationale de Normalisation

Διεθνής Οργανισμός Τυποποίησης
Международная организация по стандартизации

Doc Type: Working Group Document

Title: Proposal to encode historical mathematical relations

Source: Uwe Mayer, Siegmund Probst, David Rabouin, Elisabeth Rinner, Andreas Stötzner, 
        Achim Trunk, Charlotte Wahl 
Version: 3rd revision
Status: forward to UTC / WG2
Action: for UTC review, for Unicode 18.0 pipeline
Date: January 19, 2026
Requester’s reference: LUCP L-2603

1.  Mathematical relation symbols in historic sources
The topic of this proposal is a group of symbols for relations, like equal, congruence, greater-than 
or commensurability. They are testified in works of G. W. Leibniz and many other authors, mainly 
of the 17th century. Some of the proposed characters basically represent the same meaning as e.g. 
003D = EQUAL SIGN or 003E > GREATER-THAN SIGN. However, for the purpose of historio-
graphically exact transcriptions and editions it is neccessary to encode the difference between such 
modern symbols and historic ones, since either of them may occur in the very same edition.

2.  Revision of Proposal
The 2nd revision of the Relations proposal is a significant update and an extended version. After 
expert discussion a couple of changes have been implemented. RECTANGULAR GREATER 
OPEN RIGHT  and RECTANGULAR GREATER OPEN RIGHT  have been unified with 
2ACD and 2ACE. The remaining characters  and  have been given new names in accord-
ance to 2ACD and 2ACE. HORIZONTAL EQUAL TO OR LESS-THAN  and HORIZONTAL 
EQUAL TO OR GREATER-THAN  are now proposed as variation sequences based on 22DC 
and 22DD. 
The subset of the congruence characters has been re-ordered and in the course of recent research 
work a number of additional characters has been identified. Some of these characters can be 
defined as historic precedences of modern symbols like ≃, ⋍, ≂ or  ⩬ ; in these cases they are 
proposed as “lazy-S” variation sequences. The two characters   and  do not have “tilde” equi
valents because their usage did not make it into modern math notation, they are therefore proposed 
as new (historical) characters.
The Unicode Character Properties entries have been updated accordingly. This version also con-
tains more demonstration samples from MS sources as well as from printed editions.

This 3rd revision was edited after the January 15 discussion. Many representative glyphs have 
been improved with regard to the math axis; see p. 8.
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3.a  New Characters
If this proposal gets accepted, the following 29 new characters will exist:

	 LEIBNIZIAN EQUAL

	 LEIBNIZIAN EQUAL WITH DOUBLE VERTICALS

	 LEIBNIZIAN EQUAL WITH SMALL S

	 LEIBNIZIAN GREATER

	 LEIBNIZIAN LESS

	 LEIBNIZIAN GREATER WITH SMALL P

	 LEIBNIZIAN LESS WITH SMALL P

	 LEIBNIZIAN GREATER-LESS

	 INVERTED SQUARE LEFT OPEN BOX OPERATOR

	 INVERTED SQUARE RIGHT OPEN BOX OPERATOR

	 TWO-LINE GREATER 

	 TWO-LINE LESS 

	 COMMENSURABILITY

	 INCOMMENSURABILITY

	 COMMENSURABILITY IN SQUARE

	 INCOMMENSURABILITY IN SQUARE

	 CARTESIAN EQUAL

	 LEIBNIZIAN CONGRUENCE

	 LEIBNIZIAN CONGRUENCE WITH VERTICAL BAR  7

	 LEIBNIZIAN CONGRUENCE-2

 	 LEIBNIZIAN CONGRUENCE-2 INVERTED

	 LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL BAR

	 LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL AND VERTICAL BAR

	 LEIBNIZIAN COINCIDENCE   1

	 INVERTED LAZY S OVER LAZY S  6

	 LEIBNIZIAN SIMILARITY

	 LEIBNIZIAN SIMILARITY-2  

	 LEIBNIZIAN DISSIMILARITY  Anz

	 FACIT SYMBOL
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3.b  New Variation sequences

For these characters we propose new standardized variation sequences (with variation selector 1):

	 xxxx – VS1 – CARTESIAN EQUAL  

	 223D – VS1 – REVERSED TILDE  ∽  3

	 2243 – VS1 – ASYMPTOTICALLY EQUAL TO  ≃

	 22CD – VS1 – REVERSED TILDE EQUALS  ⋍

	 2242 – VS1 – MINUS TILDE  ≂  5

	 2248 – VS1 – ALMOST EQUAL TO  ≈  4

	 2A6C – VS1 – SIMILAR MINUS SIMILAR  ⩬  2

	 22DC – VS1 – EQUAL TO OR LESS-THAN  ⋜

	 22DD – VS1 – EQUAL TO OR GREATER-THAN  ⋝

The character  is a historically significant variant of the widely used CARTESIAN EQUAL sign 
, see further explanations on p. 37 f.
The other 8 variations relate to existing characters.

When a source is referenced by e.g. 
LAA VII-3, that means: Leibniz-Edition, 
Akademie-Ausgabe, series VII, volume 3. 
For mathematical topics series III and VII 
are relevant in the first place. Currently, 
of series III volumes 5 to 10 and of series 
VII volumes 3 to 8 are accessible online 
(PDF). Go to  leibnizedition.de  to select a 
series and a volume:

➞

➞
≃, ⋍, ≂, ⩬

https://www.leibnizedition.de/
https://www.leibnizedition.de/
https://www.leibnizedition.de/en/
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 LEIBNIZIAN EQUAL
LH 35 XIII 3, fol. 72r

4.  Figures and explanations

Leibniz made use of a fine differentiation of notions of equality and inequality in his mathematical 
writings. The character  LEIBNIZIAN EQUAL signifies in many of his mathematical works 
equality in the common meaning as it denotes the equality of two things with regard to some 
property. 

 LEIBNIZIAN EQUAL,  LEIBNIZIAN GREATER,  LEIBNIZIAN LESS
LH 35 I 11, fol. 8r

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1750&tx_dlf%5Bpage%5D=1&cHash=e3841e59e686d522a9e838048b9ded31
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b
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 LEIBNIZIAN EQUAL
LH 35 XIII 3, fol. 73v

 LEIBNIZIAN EQUAL,  LEIBNIZIAN GREATER,  LEIBNIZIAN LESS
LH 35 I 11, fol. 7v

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1750&tx_dlf%5Bpage%5D=1&cHash=e3841e59e686d522a9e838048b9ded31
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b


6

Version: 23-05.09. AS

Proposal to encode historical mathematical relations L-2603

 LEIBNIZIAN EQUAL,  LEIBNIZIAN GREATER,  LEIBNIZIAN LESS
Dulaurens, Specimina Mathematica, 1667. Note the typesetter’s makeshift solution, he borrowed 
two different greek Π-characters for æquale and majus.

Leibniz adopted the symbol (as well as the related symbols for “greater than” and “less than”) 
probably in 1674, after reading François Dulaurens: Specimina Mathematica Duobus Libris Com-
prehensa, Paris, 1667.

http://digitale-sammlungen.gwlb.de/resolve?PPN=1066520976
http://digitale-sammlungen.gwlb.de/resolve?PPN=1066520976
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 LEIBNIZIAN GREATER,  LEIBNIZIAN LESS
LAA VII-1 p. 552

 LEIBNIZIAN EQUAL,  LEIBNIZIAN GREATER,  LEIBNIZIAN LESS
LAA VII-2 p. 475

Ideally these character’s glyphs are adjusted with their horizontal parts to the math axis, 
like e.g. + and – (see also next page):

H8–+–  − –– Math Axis
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Whereas the printer of Dulaurens’ book (mis-)used capital Greek Pi types as stand-ins for equality 
and greater, thus getting the representations of greater and less inconsistent; in Leibniz’s manu-
scripts we encounter a well-considered coordination of these signs: The equals sign represents, as 
it were, a balance beam with two equal weights symbolized by the vertical strokes. For greater and 
less, respectively, vertical strokes of unequal length are used. These symbols have to be aligned 
vertically with their horizontal parts to the math axis which is usually represented by the vertical 
centres of + and – (plus, minus). This graphosystemic requirement together with different seman-
tics exclude  LEIBNIZIAN EQUAL from being united with the (visually similar) character 2293 
⊓ SQUARE CAP. 

Due to their semantical connections, the 2293 ⊓ SQUARE CAP, 2229 ∩ INTERSECTION, 
222A ∪ UNION and 2294 ⊔ SQUARE CUP characters need a strong consistency in their visual 
representation. The same is required for  LEIBNIZIAN EQUAL and all characters which are 
derived from it: , , , , ,  and  LEIBNIZIAN GREATER-LESS. 

During the recent experts discussion (Zoom, January 15, 2026) a consensus was reached about that 
the math axis is relevant for the correct design and systemic coherence of most of the proposed 
characters. The following figure demonstrates how the representative glyphs shall be integrated 
into a Roman-style typeface:
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Arial Unicode MS  +Hh − 2+3 ⊓ +=<
Cambria Math    +Hh − 2+3 ⊓ +=<
Stix Two Math    +Hh − 2+3 ⊓ +=<
           +Hh − 2+3 ⊓ +=< 1−   

2293

Leibniz made use of subtle distinctions with notions of equality and inequality, in his mathemati-
cal writings. He adopted the symbol  (as well as the related symbols for “greater than” and “less 
than”) probably in 1674, after reading François Dulaurens: Specimina Mathematica Duobus Libris 
Comprehensa, Paris, 1667.
Whereas the printer of Dulaurens’ book used a capital letter Greek pi type as a symbol for equality 
and made the signs for greater and less ad hoc and uneven, in Leibniz’s manuscripts we encounter 
a well-considered coordination of these signs: The equals sign represents, as it were, a balance 
beam with two equal weights symbolized by the vertical strokes. For greater and less, respectively, 
vertical strokes of unequal length are used. The signs are aligned vertically according to the minus 
sign, with it’s horizontal bar matching at the same height. This establishes a significant difference 
to the otherwise quite similar character SQUARECAP (2293). 
Translated to font technique, Leibniz’s original alignment of his equal/greater/less signs with mi-
nus requires a position of the glyph’s horizotal parts with the math axis. This alignment would, on 
the other hand, be inappropriate for 2293 and related characters.

The character 2293 is positioned typically on the baseline in most fonts, whereas the Leibnizian 
characters (on the right) require a vertical adjustment of their top part with the math axis.

Due to their semantical connections, the 2293 ⊓ SQUARE CAP, 2229 ∩ INTERSECTION, 222A 
∪ UNION and 2294 ⊔ SQUARE CUP characters need a strong consistency in their visual re-
presentation. On the other hand, the same is needed for  LEIBNIZIAN DOUBLE EQUAL SIGN, 
 LEIBNIZIAN EQUALITY WITH S SIGN,  LEIBNIZIAN GREATER,  LEIBNIZIAN 
LESS,  LEIBNIZIAN GREATER WITH P,  LEIBNIZIAN LESS WITH P,  AMBIGUOUS 
INEQUALITY SIGN. Whereas all these Leibnizian characters have their horizontal line matching 
the vertical position of 2212 − MINUS SIGN (the math axis), the existing characters of modern set 
theory are situated on the baseline, reaching a height usually between x-height and capital height. 

Math axis

Leibnizian characters

This example of replacing the Leibnizian product and division signs by 2229 ∩ INTERSECTION 
and 222A ∪ UNION leads to missunderstandings and confusion for mathematicians and math 
historian readers. As literature on the history of Leibniz’s mathematics and on the history of more 
recent mathematics is published in the same journals, there is the need to distinguish both charac-
ter groups within a math font. The same counts for the Leibnizian equality/inequality sign group.

H3p+    =     x
H5p+       =× 5x 
H7p+  ×8c >   
H+∾∼≈ 
H3∝∞⧞8
H9x+             c

223E  223C

221E    221E    29DE

2248

003E

These two congruence 
characters are derived 
from the Latin letter c

x-height
math axis
baseline

these relate to the baseline
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 LEIBNIZIAN EQUALITY WITH S
LH 35 V 14, fol. 18r. The edition of this manuscript is currently in progress.

 LEIBNIZIAN EQUALITY WITH S 
LH 35 V 14, fol. 19r. The edition of this manuscript is currently in progress.

Leibniz derived the configurations of several other symbols from  LEIBNIZIAN EQUAL: 
 LEIBNIZIAN EQUALITY WITH S denotes a kind of equality by definition that originates from 
equating two expressions with each other as in the phrase “let a be equal to b”. Unlike the defini-
tion sign in modern mathematics, there is no specific direction in Leibniz’s sign. The “s” in the 
sign is an abbreviation of the Latin word “sit”. 
Combining both  and  into  LEIBNIZIAN GREATER-LESS leads to an ambiguous inequality 
sign that denotes “greater than in the first case and less than in the second case”.

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1933&tx_dlf%5Bpage%5D=1&cHash=c0d1fcae52f197742c7568722a1080ff
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 LEIBNIZIAN GREATER-LESS
LH 35 XIII 3, fol. 150v. The edition of this manuscript is currently in progress.

 LEIBNIZIAN EQUAL WITH DOUBLE VERTICALS
Leibniz uses this symbol for “equality of sums”.
LAA VII-3 p. 443

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-3
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 LEIBNIZIAN GREATER WITH SMALL P,  LEIBNIZIAN LESS WITH SMALL P
These symbols denote “a little bit greater” and “a little bit less”, the letter “p” abbreviating the 
Latin word “paulo” (little). – Corresponding Ms.: see below.
LAA VII-3 p. 732

 LEIBNIZIAN GREATER WITH SMALL P,  LEIBNIZIAN LESS WITH SMALL P
The handwriting shows that a lowercase p was intended by the author, so the representation of 
these symbols in the printed edition is not accurate in this respect.
LH 35 XII 1, fol. 253r

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-3
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1751&tx_dlf%5Bpage%5D=1&cHash=e347de46b9a378c516ea6e84143eff0c
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 TWO-LINE GREATER,  TWO-LINE LESS
Monitum de Characteribus Algebraica, Miscellanea Berolinensia, 1710, p. 158

 INVERTED SQUARE RIGHT OPEN BOX OPERATOR, here bearing the meaning of “less”, 
alongside with  SQUARE LEFT OPEN BOX OPERATOR 2ACD
LAA III-6 p. 688; corresponding manuscript part (below)

Distinct from the above signs are these two greater / less signs, which lack the vertical part:

 LEIBNIZIAN GREATER WITH SMALL P,  LEIBNIZIAN LESS WITH SMALL P
LAA VII-3 p. XXXI

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-iii-6
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 INVERTED SQUARE RIGHT OPEN BOX OPERATOR
Barrow 1659 

https://mdz-nbn-resolving.de/details:bsb10235963
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In this 1685 edition of Edward Cocker’s Decimal Arithmetick  INVERTED SQUARE LEFT 
OPEN BOX OPERATOR is used to denote greater, whereas  INVERTED SQUARE RIGHT 
OPEN BOX OPERATOR stands for less. Source: Google books

https://books.google.de/books/content?id=fmdnAAAAcAAJ&hl=de&pg=PA278&img=1&zoom=3&sig=ACfU3U1k-hn8Xwgv9PaP327Bibg6gqnErw&ci=141%2C52%2C838%2C1077&edge=0
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 2ACE  for greater than,  INVERTED SQUARE RIGHT OPEN BOX OPERATOR  for less 
than. John Parsons, Thomas Wastell: Clavis Arithmeticae, 1705. Source: Google books

https://books.google.de/books/content?id=bPk2AAAAMAAJ&hl=de&pg=RA1-PA2&img=1&zoom=3&bul=1&sig=ACfU3U0suGetWPweTdJslmQYgqhwGjLAlA&ci=64%2C595%2C894%2C831&edge=0
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 COMMENSURABILITY,  INCOMMENSURABILITY,  COMMENSURABILITY IN 
SQUARE,  INCOMMENSURABILITY IN SQUARE
Barrow 1676

https://www.digitale-sammlungen.de/de/view/bsb11731740?page=12,13
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 COMMENSURABILITY,  INCOMMENSURABILITY,  COMMENSURABILITY IN 
SQUARE,  INCOMMENSURABILITY IN SQUARE
Barrow 1676

https://www.digitale-sammlungen.de/de/view/bsb11731740?page=12,13
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 COMMENSURABILITY,  INCOMMENSURABILITY,  COMMENSURABILITY IN 
SQUARE,  INCOMMENSURABILITY IN SQUARE
Barrow 1676

 INVERTED SQUARE LEFT OPEN BOX OPERATOR and  INVERTED SQUARE RIGHT 
OPEN BOX OPERATOR. Cajori vol. II p. 115 (1928)

https://www.digitale-sammlungen.de/de/view/bsb11731740?page=12,13
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Cajori vol. II p. 116. In this chapter Cajori discusses the differing use cases of the rectangular sym-
bols for greater and less in the works of various authors.
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Cajori vol. II p. 117. In this chapter Cajori discusses the differing use cases of the rectangular sym-
bols for greater and less in the works of various authors.
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 EQUAL TO OR GREATER-THAN (22DD) in the parallelised form, which we propose as a 
variation sequence. Wallis, De sectionibus conicis nova methodo expositis tractatus, 1655; p. 53

 EQUAL TO OR GREATER-THAN (22DD) and  EQUAL TO OR LESS-THAN (22DC) in 
their parallelised forms, which we propose as variation sequences. Manuscript of J. Wallis, LBr 
974, 28v.
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 variation sequence to 223D
Diderot, Encyclopédie, Paris 1751 (top); Karsten 1767 (bottom).
The “lazy S” character is the historic predecessor of what we know in modern math notation as the 
“reversed tilde”, 223D. Originally it was created by simply turning a Latin sort S by 90 degrees. It 
occurs in larger amount of sources, of which we show a selection on the following pages.
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 variation sequence to 223D
Klügel 1831.



24

Version: 23-05.09. AS

Proposal to encode historical mathematical relations L-2603

 variation sequence to 223D
Henrici/Treutlein 1881.

 variation sequence to 223D
Lorenz 1798.
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 variation sequence to 223D
Mauduit 1764, p. xxiiii (top),
p. 109, 116.
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 variation sequence to 223D
Peano 1895.
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 LEIBNIZIAN COINCIDENCE
LH 35 I 1, f .1v

 LEIBNIZIAN COINCIDENCE
LH 35 I 13, f. 12r

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1630&tx_dlf%5Bpage%5D=1&cHash=d0f79a2d8ea62185a04406ece4de8537
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 LEIBNIZIAN COINCIDENCE
Gerhard 1858, p. 185.
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 LEIBNIZIAN COINCIDENCE;  variation sequence to 2243
de Risi 2007, p. 604, 605.
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 variation sequence to 2A6C
LH 35 I 13, f .1r





https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1630&tx_dlf%5Bpage%5D=1&cHash=d0f79a2d8ea62185a04406ece4de8537
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 variation sequence to 2A6C
LH 35 I 14, f. 75r

 INVERTED LAZY S OVER LAZY S
LH 35 I 14, f. 75v

 variation sequence to 2A6C
Gerhard 1858, p. 173.
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 INVERTED LAZY S OVER LAZY S;
 variation sequence to 2A6C,  variation sequence to 2243,  variation sequence to 2248,  
variation sequence to 2242.
Mathesis vs. 2, Hannover 2025 (PDF), p. 360







 







https://www.gwlb.de/fileadmin/Leibniz/repositorium-des-leibniz-archivs/LAA-Mathesis-v2.pdf
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 variation sequence to 22CD
Monitum de Characteribus Algebraica, Miscellanea Berolinensia, 1710, p. 159

 variation sequence to 2243
LH 35 I 14, fol. 1r
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 CARTESIAN EQUAL
Descartes, La Géométrie, 1637, p. 303
Here the type composer utilized a turned œ letter from which he carved off the horizontal bar of 
the e, as a makeshift for . Rather than sticking to that desperate solution, we see  being graphi-
cally a rotated variant of  221D  PROPORTIONAL TO.
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 CARTESIAN EQUAL
LAA III-2 p. 698. – Equal sign introduced and mainly used by René Descartes. 

 CARTESIAN EQUAL. LAA III-3 p. 102. 

 CARTESIAN EQUAL
LAA III-7 p. 137
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 CARTESIAN EQUAL,  LEIBNIZIAN CONGRUENCE-2, 
 LEIBNIZIAN CONGRUENCE-2 INVERTED
Francisci à Schooten In Geometriam Renati Des Cartes Commentarii, p. 340. Amsterdam 1659.
The image is from an anthology of Descartes’ Geometria, this copy was in possession of G. W. 
Leibniz. It shows that van Schooten created the characters  and  on the model of Descartes’ 
sign for equal ; here he uses them for the meanings “plusminus” and “minusplus”. Leibniz even-
tually adopted these characters to denote “congruence”.
Source: GWLB Hannover, Leibn. Marg. 178, 1

     
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 CARTESIAN EQUAL  –  key to symbols, LAA VII-1

German natural scientist Ehrenfried Walther von Tschirnhaus (1651–1708) adopted Descartes’ 
symbol  for equal, but wrote it in a more sloppy version with a straight downwards going line. 
This led the editors of the Leibniz Akademie-Ausgabe (LAA) to decide to distinguish the two vari-
ants, and so these two came into use for many decades. Initially we proposed a second character: 

 TSCHIRNHAUS EQUAL 

which reflects this typographic convention. In certain situations it is desirable to maintain the 
distinction for historiographical reasons, to trace different authors and writing habits. On the other 
hand,  and  actually bear the same meaning: equal. Therefore we propose to encode  as a 
new character but to encode the Tschirnhaus variant as a variation sequence:

xb17;CARTESIAN EQUAL;Sm;0;ON;;;;;N;;;;;
xb17 FE00; with descender; # CARTESIAN EQUAL

 variation sequence to CARTESIAN EQUAL (Tschirnhaus variant)
LAA VII-2 p. 715
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 variation sequence to CARTESIAN EQUAL (Tschirnhaus variant)
LAA VII-6 p. 301

 variation sequence to CARTESIAN EQUAL (Tschirnhaus variant)
LAA III-2 p. 66; III-2 p. 285 (below)
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 variation sequence to CARTESIAN EQUAL (Tschirnhaus variant)
LAA VII-8 p. 287; III-2 p. 380 (below)
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The marked lines read:

Duae formulae et quae comparabiles non sunt per se, neque erunt comparabiles
si per alias multiplicentur ut a per b et l per m, (nisi sit  m ∞ a  et  b ∞ l )
∞ identitas  ⧞ diversitas seu confossa obelo identitas
 congruitas   incongruitas  ∾ similitudo   dissimilitudo

This detail of Leibniz’s manuscript LH 35 VIII 30, f. 119v, shows ∞ (221E), ⧞ (29DE) and 
∾ (variant to 223E) alongside the characters:

 LEIBNIZIAN CONGRUENCE

 LEIBNIZIAN CONGRUENCE WITH VERTICAL BAR

 LEIBNIZIAN DISSIMILARITY

We prefer the latter character  not to be seen as a mere variant of 2241 ≁ NOT TILDE and to 
give it its own codepoint. The obliqueness of the dash in 2241, together with the distinct lazy-S 
shape, does not let a unification under one codepoint seem appropriate. 

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?id=6&tx_dlf%5Bid%5D=1863&tx_dlf%5Bpage%5D=240
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 LEIBNIZIAN CONGRUENCE
Ms. LH 35 I 14, fol. 20r, 20v. This manuscript is under preparation for edition.

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1644&tx_dlf%5Bpage%5D=1&cHash=ce3bcae8e2af06ec33fdd20e66bef9f1 
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 LEIBNIZIAN CONGRUENCE
Ms. LH 35 I 14, fol. 27r (top), fol. 29r

 LEIBNIZIAN CONGRUENCE
From a type specimen by Dr. John Fell, Oxford 1695. Source: Bodleian Library Oxford

https://digital.bodleian.ox.ac.uk/objects/876b73f0-3e03-41c1-9fd1-0688a1785561/surfaces/c2ba9587-8273-42a2-bc8d-8b9433e58eae/
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Leibniz used an even greater and rather complex variety of symbols for congruence: , , ,, 
 and . In this set,  is a glyph derived from the letter c, but its shape also reflects the intention 
to show a relation to the infinity symbol ∞. In a similar way he developed the symbols ,  and 
 on the basis of the shape of  CARTESIAN EQUAL and are used very frequently. They form 
a group in which the base character () gets differentiated in terms of the aspect of coincidence 
(with or without). – First, a few examples from Leibniz’s manuscripts.

 LEIBNIZIAN CONGRUENCE-2
LH 35 I 11, fol. 47v-46r (top); detail of fol. 47v

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b


44

Version: 23-05.09. AS

Proposal to encode historical mathematical relations L-2603

LH 35 I 11, fol. 49r

see p. 46

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b
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LH 35 I 11, fol. 49v

see p. 46

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b
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LH 35 I 11, part of fol. 49r

LH 35 I 11, part of fol. 49v

 LEIBNIZIAN CONGRUENCE-2,  LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL 
BAR,  LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL AND VERTICAL BAR

         

            

The shape of LEIBNIZIAN CONGRUENCE-2  is in a way similar to  GREEK SMALL LET-
TER OMICRON UPSILON, which we propose in doc. L-2535 (N5335R). They have different 
meanings and function in the mathematical context:. is a relation symbol whereas  is a Greek 
letter used as a variable. Visually  and    are clearly different in their position on the baseline. – 
See L-2535 p. 10 for further explanation.

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b
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 LEIBNIZIAN CONGRUENCE-2
LH 35 I 11, part of fol. 47r

 LEIBNIZIAN CONGRUENCE-2
LH 35 I 11, part of fol. 49r

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b


48

Version: 23-05.09. AS

Proposal to encode historical mathematical relations L-2603

 LEIBNIZIAN CONGRUENCE-2, 	 LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL BAR

Philiumm vs. 2 (2023), p. 83, 84

https://rep.adw-goe.de/handle/11858/2608
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 LEIBNIZIAN CONGRUENCE-2,  LEIBNIZIAN CONGRUENCE-2 INVERTED
Cajori I p. 246. In this paragraph Cajori explains the different usage of this two symbols for “+ 
or –” and “- or +” by van Schooten , Bernoulli and Wallis. A variety of symbols was used during 
the 17th century for denoting plus-minus. Leibniz used the same symbols in a different context in 
order to denote congruence, hence the proposed character name in this proposal.
Despite of what Cajori writes here about the similar looking characters omicron-upsilon (, see 
top of p. 46 and doc. L-2535 on letterlike symbols p. 10) and the astrological Taurus symbol ♉ 
(2649),  must not be mixed up with neither of them. 

 LEIBNIZIAN CONGRUENCE-2 INVERTED; Descartes, Geometria, p. 330

 LEIBNIZIAN CONGRUENCE-2 INVERTED
Acta eruditorum 1701, p. 214

 LEIBNIZIAN CONGRUENCE-2,  LEIBNIZIAN CONGRUENCE-2 INVERTED
Wallis, Algebra, p. 210
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 LEIBNIZIAN CONGRUENCE-2 
LAA III-2 p. 859. 

 LEIBNIZIAN CONGRUENCE-2 
LH 35 I 11 fol. 9r
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 LEIBNIZIAN SIMILARITY
LAA VII-7 p. 595

Leibniz used a variety of symbols to denote similarity: ,  and  . Of these, we propose  as 
a variation sequence to 223D ∽ REVERSED TILDE. This variant is already referenced in the an-
notations to 223D, however, it does not show up in the Standardized Variation Sequences chapter 
of the 2200 block so far.
Two other, considerably different similarity signs remain for new encoding:  and  .

 LEIBNIZIAN SIMILARITY
LH 35 XII 1, fol. 343v;

– this is the same text in the LAA edition:

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=1751&tx_dlf%5Bpage%5D=1&cHash=e347de46b9a378c516ea6e84143eff0c
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    LEIBNIZIAN SIMILARITY-2
LAA VII-3 p. 75

    LEIBNIZIAN SIMILARITY-2
LH 35 V 1 fol. 4v;
the same part in the edition:

 LEIBNIZIAN SIMILARITY
LAA VII-7 p. LIII

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-3
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1923&tx_dlf%5Bpage%5D=1&cHash=0ab191edbd9aabca695e60b7c03fc334
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 FACIT SYMBOL – LAA VII-1 p. 65
Leibniz used various script-style forms of the lowercase f for facit in his writings. In order to 
suitably represent them by one unambiguous symbol which make it distinguishable from both the 
ordinary (upright) f as well as the italic f; it is an established practice in the LAA edition for many 
decades to represent this expression by a specially shaped, “upright cursive” f with a descender 
and a reversed stress pattern (which not in any case was executed properly). 
There is another similar looking character, LATIN SMALL LETTER F WITH HOOK (0192) 
which is defined as a currency character for Florin but which also gets used as an alphabetic 
character in the Ewe language. Since this unification is rather problematic already, we advise that 
0192 not getting further loaded with other meanings. Regardless of a certain optical likeness the 
reason for including this character is mainly its distinctive purpose and function as an element of 
mathematical notation. The meaning is also different from that of the modern “function symbol” as 
which 0192 is annotated, additionally.

 FACIT SYMBOL
LAA VII-1 p. 352

 FACIT SYMBOL
LAA VII-1 p. 508
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 FACIT SYMBOL
LAA VII-3 p. 553 (top),
LAA VII-6 p. 449 (right)

These samples demon-
strate the intentional use 
of a specific character 
for “facit” in order to 
distinguish it from the the 
ordinary italic f.   

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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5.  Unicode Character Properties

xb01;LEIBNIZIAN EQUAL;Sm;0;ON;;;;;N;;;;;
xb02;LEIBNIZIAN EQUAL WITH DOUBLE VERTICALS;Sm;0;ON;;;;;N;;;;;
xb03;LEIBNIZIAN EQUAL WITH SMALL S;Sm;0;ON;;;;;N;;;;;
xb04;LEIBNIZIAN GREATER;Sm;0;ON;;;;;N;;;;;
xb05;LEIBNIZIAN LESS;Sm;0;ON;;;;;N;;;;;
xb06;LEIBNIZIAN GREATER WITH SMALL P;Sm;0;ON;;;;;N;;;;;
xb07;LEIBNIZIAN LESS WITH SMALL P;Sm;0;ON;;;;;N;;;;;
xb08;LEIBNIZIAN GREATER-LESS;Sm;0;ON;;;;;N;;;;;
xb09;INVERTED SQUARE LEFT OPEN BOX OPERATOR;Sm;0;ON;;;;;N;;;;;
xb10;INVERTED SQUARE RIGHT OPEN BOX OPERATOR;Sm;0;ON;;;;;N;;;;;
xb11;TWO-LINE GREATER;Sm;0;ON;;;;;N;;;;;
xb12;TWO-LINE LESS;Sm;0;ON;;;;;N;;;;;
xb13;COMMENSURABILITY;Sm;0;ON;;;;;N;;;;;
xb14;INCOMMENSURABILITY;Sm;0;ON;;;;;N;;;;;
xb15;COMMENSURABILITY IN SQUARE;Sm;0;ON;;;;;N;;;;;
xb16;INCOMMENSURABILITY IN SQUARE;Sm;0;ON;;;;;N;;;;;
xb17;CARTESIAN EQUAL;Sm;0;ON;;;;;N;;;;;
xb18;LEIBNIZIAN CONGRUENCE;Sm;0;ON;;;;;N;;;;;
xb19;LEIBNIZIAN CONGRUENCE WITH VERTICAL BAR;Sm;0;ON;;;;;N;;;;;
xb20;LEIBNIZIAN CONGRUENCE-2;Sm;0;ON;;;;;N;;;;;
xb21;LEIBNIZIAN CONGRUENCE-2 INVERTED;Sm;0;ON;;;;;N;;;;;
xb22;LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL BAR;Sm;0;ON;;;;;N;;;;;
xb23;LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL AND VERTICAL BAR;Sm;0;ON;;;;;N;;;;;
xb24;LEIBNIZIAN COINCIDENCE;Sm;0;ON;;;;;N;;;;;
xb25;INVERTED LAZY S OVER LAZY S;Sm;0;ON;;;;;N;;;;;
xb26;LEIBNIZIAN SIMILARITY;Sm;0;ON;;;;;N;;;;;
xb27;LEIBNIZIAN SIMILARITY-2;Sm;0;ON;;;;;N;;;;;
xb28;LEIBNIZIAN DISSIMILARITY;Sm;0;ON;;;;;N;;;;;
xb29;FACIT SYMBOL;Sm;0;ON;;;;;N;;;;;

xb17 FE00; with descender; # CARTESIAN EQUAL
223D FE00; lazy S variant; # REVERSED TILDE
2243 FE00; lazy S variant; # ASYMPTOTICALLY EQUAL TO
22CD FE00; lazy S variant; # REVERSED TILDE EQUALS
2242 FE00; lazy S variant; # MINUS TILDE
2248 FE00; lazy S variant; # ALMOST EQUAL TO
2A6C FE00; lazy S variant; # SIMILAR MINUS SIMILAR
22DC FE00; parallelised form; # EQUAL TO OR LESS-THAN
22DD FE00; parallelised form; # EQUAL TO OR GREATER-THAN
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☞ 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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