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This proposal requests the encoding of 228 historical scientific characters, many of them 
from the field of mathematics, as testified in works of Gottfried Wilhelm Leibniz (1646–
1716), of his contemporaries and in related editions. 

1. Background
In the history of mathematics, there is a strong interest in a precise capturing of historical
mathematical notations, including an adequate representation of special characters. Thus, the
typical scenarios of usage of our proposed characters are:

• Text capturing in digital editions: according to the guidelines of TEI, the “chunks” of
mathematical texts and some elements of aggregation such as “(“ are represented by
their characters. All other elements of nestings belong to the domain of structure
elements. As such, they are represented by using markup languages. For an example,
see the digital edition of the work of Newton (https://www.newtonproject.ox.ac.uk/).

• Automatic text recognition/transcription: in order to achieve a better result, the
characters will be included into a text recognition model.

The background of this proposal is the collaboration of two European institutions: the 
Leibniz-Archiv: Forschungsstelle der Leibniz-Edition (a department of the Gottfried 
Wilhelm Leibniz Bibliothek – Niedersächsische Landesbibliothek (GWLB), Hanover 
(Germany), supervised by the Göttingen Academy of Science and Humanities in Lower 
Saxony (Germany)) and the Philiumm research group of CNRS (UMR 7219, laboratoire 
SPHERE) / Université de Paris VII (France), in the Philiumm Project (2021–2026), funded 
by the European Research Council (N° ADG-101020985), both working on comprehensive 
editions of Leibniz’s scientific legacy (see Philiumm; Leibniz-Archiv). As the focus of 
editorial work shifts towards digital and online editions, the need of a standard encoding for 
a larger range of special characters becomes obvious. Most of the characters proposed 
appear in the works of Leibniz. He was one of the most prolific scholars of Europe in the age 
of enlightenment. His manuscripts embrace the subjects of mathematics, philosophy, history, 
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law studies, engineering and many others. He maintained a correspondence with more than a 
thousand scholars in many countries and left a legacy of about 200.000 manuscript pages. 
Among his well-known achievements are fundamental contributions to infinitesimal calculus 
and binary mathematics, which make him an eminent author even today, more than 300 
years after his passing.  
 In his writings Leibniz makes extensive use of special ideographic characters which 
he adopted from other authors or invented himself in order to find suitable means of 
expression for his concepts. Best known is his introduction of a cursive long s for “summa” 
which later became generally known as the integral sign: ∫.  
 Besides the traditional production of printed editions currently editorial activities 
move steadily into the digisphere, towards the internet in particular. Facsimile and 
diplomatic online transcripions of important historic sources are about to become a new 
standard in scientific publishing. That development makes it all the more obvious that a 
given source text is to be created as text in the technical sense, as an encoded string of 
characters which enables copying and searching. The works of authors like Newton, 
Descartes, Huygens or Leibniz require an advanced repertoire of encoded characters. We see 
the need to represent such texts reliably in their original form. We see our proposal being in 
line with other previous or recent encodings of historic characters and specialized notations. 
 
 
2. General outline of the proposal 
This proposal is based to a great extent on recent studies by Uwe Mayer, Siegmund Probst, 
Elisabeth Rinner, Achim Trunk, Charlotte Wahl (Leibniz-Archiv) and Arilès Remaki 
(Philiumm), editors of Leibniz’s manuscripts, about the special characters occurring in 
Leibniz’s works, in editions of those sources and in works of other authors (mainly from the 
field of mathematics). Florian Cajori’s ground-breaking “A history of mathematical 
notations” from 1928 is still a valuable reference for the matter elaborated in this proposal. 
 Regarding the amount and nature of the characters in question, a new block 
“Scientific characters” or “Historic scientific characters” to the UCS is proposed. The 
Leibnizian ambiguity signs (section c) form the largest subset of this proposal, they may be 
considered as candidates for a new block of their own. Future additions to this block (and, 
possibly, to the other sets) are likely to happen, as research goes on and new characters will 
be discovered in sources which have not been recognized so far. Some of the characters 
proposed may be seen as candidates for inclusion in existing blocks, e.g. the character pair 
Ο/ as an addition to the 0370 Greek block. 
 
3. Characters overview 
The characters proposed are grouped according to their context and nature,  
as follows: 
 
 a) Historical mathematical operators 
 b) Historical mathematical relations 
 c) Leibnizian ambiguity signs 
 d) Geometrical signs 
 e) Alchemical symbols 
 f) Miscellaneous scientific signs 
 g) Superscript characters 
 h) Letterlike symbols  
 i)  Coss symbols 

k) Digit characters 
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If this proposal gets accepted, the following characters will exist:

a) Historical mathematical operators
 LEIBNIZIAN DIVISION SIGN 
 LEIBNIZIAN PRODUCT SIGN
 LEIBNIZIAN DIVISION-PRODUCT SIGN 
 LEIBNIZIAN DIVISION STAFF SIGN 1
 LEIBNIZIAN DIVISION STAFF SIGN 2 Anzahl: 5 

b) Historical mathematical relations
 LEIBNIZIAN EQUAL SIGN
 LEIBNIZIAN DOUBLE EQUAL SIGN
 LEIBNIZIAN EQUALITY WITH S SIGN
 LEIBNIZIAN GREATER
 LEIBNIZIAN LESS
 BERNOULLIAN GREATER
 BERNOULLIAN LESS
 LEIBNIZIAN GREATER WITH P
 LEIBNIZIAN LESS WITH P
 LEIBNIZIAN GREATER-LESS SIGN
 GREATER 2
 LESS 2
 PARALLEL GREATEREQUAL
 PARALLEL LESSEQUAL
 FACIT SIGN
 CARTESIAN EQUAL SIGN
 TSCHIRNHAUS EQUAL SIGN 
 CONGRUENCE SIGN 1
 CONGRUENCE SIGN 2
 SIMILARITY SIGN
 COINCIDENCE SIGN
 LEIBNIZIAN SIMILARITY SIGN 1
 LEIBNIZIAN SIMILARITY SIGN 2   Anzahl: 23

c) Leibnizian ambiguity signs
 AMBIGUITY SIGN A-01
 AMBIGUITY SIGN A-02
 AMBIGUITY SIGN A-03
 AMBIGUITY SIGN A-04
 AMBIGUITY SIGN A-05
 AMBIGUITY SIGN A-06
 AMBIGUITY SIGN A-07
 AMBIGUITY SIGN A-08
 AMBIGUITY SIGN B-01
 AMBIGUITY SIGN B-02
 AMBIGUITY SIGN B-03
 AMBIGUITY SIGN B-04
 AMBIGUITY SIGN B-05
 AMBIGUITY SIGN B-06
 AMBIGUITY SIGN B-07
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 AMBIGUITY SIGN B-08
 AMBIGUITY SIGN B-09
 AMBIGUITY SIGN B-10
 AMBIGUITY SIGN B-11
 AMBIGUITY SIGN B-12 20
 AMBIGUITY SIGN B-13
 AMBIGUITY SIGN B-14
 AMBIGUITY SIGN B-15
 AMBIGUITY SIGN B-16
 AMBIGUITY SIGN B-17
 AMBIGUITY SIGN B-18
 AMBIGUITY SIGN C-01
 AMBIGUITY SIGN C-02
 AMBIGUITY SIGN C-03
 AMBIGUITY SIGN C-04
 AMBIGUITY SIGN C-05
 AMBIGUITY SIGN C-06
 AMBIGUITY SIGN C-07
 AMBIGUITY SIGN C-08
 AMBIGUITY SIGN C-09
 AMBIGUITY SIGN C-10
 AMBIGUITY SIGN C-11
 AMBIGUITY SIGN C-12
 AMBIGUITY SIGN C-13
 AMBIGUITY SIGN C-14 40
 AMBIGUITY SIGN C-15
 AMBIGUITY SIGN C-16
 AMBIGUITY SIGN C-17
 AMBIGUITY SIGN C-18
 AMBIGUITY SIGN C-19
 AMBIGUITY SIGN C-20
 AMBIGUITY SIGN C-21
 AMBIGUITY SIGN C-22
 AMBIGUITY SIGN C-23
 AMBIGUITY SIGN C-24
 AMBIGUITY SIGN C-25
 AMBIGUITY SIGN C-26
 AMBIGUITY SIGN C-27
 AMBIGUITY SIGN C-28
 AMBIGUITY SIGN C-29 ? noch nicht belegt
 AMBIGUITY SIGN C-30
 AMBIGUITY SIGN C-31
 LEFT VIRGULA PARANTHESIS
   RIGHT VIRGULA PARANTHESIS
 PLUSMINUS SIGN 
 MINUSPLUS SIGN    Anzahl: 61

 v
 AMBIGUITY SIGN R-85
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d) Geometrical signs
 DOUBLE CIRCLE WITH DOT
 CIRCLE WITH DOUBLE VERTICAL LINE
 CIRCLE WITH DOUBLE VERTICAL AND HORIZONTAL LINE
 DOUBLE CIRCLE WITH DOUBLE HORIZONTAL LINE
 CIRCLE WITH HALF MOON OBLIQUE
 HALF RIGHTHAND CIRCLE WITH DIAMETER
 SMALL SECTOR WITH CHORD
 SMALL SECTOR
 SMALL SECTOR WITH DOUBLE ARC
 SMALL SECTOR TRIANGLE
 SMALL SEGMENT
 RIGHT TRIANGLE POINTING RIGHT
 KITE SIGN
 ANGLE 1
 ANGLE 2
 ANGLE 3
  ANGLE 4
 ANGLE VERTICAL
 CUBUS 1
 CUBUS 2  
 HORIZONTAL DOUBLE SQUARE
 VERTICAL DOUBLE SQUARE
 THREE-PART BIG SQUARE 1
 THREE-PART BIG SQUARE 2
 FOUR-PART BIG SQUARE
 HYPERBOLE       Anzahl: 26
 
e) Alchemical symbols
 ALCHEMICAL SYMBOL FOR ALUMEN-PISCES
 ALCHEMICAL SYMBOL FOR OIL BOILED
 ALCHEMICAL SYMBOL FOR MOON-JUPITER  
 ALCHEMICAL SYMBOL FOR TARTAR-SALT
 ALCHEMICAL SYMBOL ENCLOSED SUN
 ALCHEMICAL SYMBOL ENCLOSED MOON
 ALCHEMICAL SYMBOL FOR REALGAR 3
 ALCHEMICAL SYMBOL FOR HORA 2
 ALCHEMICAL SYMBOL FOR RETORT 2  Anzahl: 9

f) Miscellaneous scientific signs
 CASTING-OUT-NINES     
 LUNATE ENCIRCLED DIGIT ONE
 PROPORTION 1
 PROPORTION 2
 RIGHTHAND RELATION SIGN
 LEFTHAND RELATION SIGN
 CLOVERLEAF SIGN  
 INFINITY SIGN WITH DOTS
 INVOLVED SIGN
 LEIBNIZIAN ENCIRCLED V SIGN
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 LEIBNIZIAN BOXED ENCIRCLED V SIGN
 BROKEN EMDASH
 CROSSED EMDASH
 BOLD PERIOD
 RADIX SIGN 1
 RADIX SIGN 2
 RADIX SIGN 3
 COMBINING BOMBELLI POWER MARK
 COMBINING DOUBLE-WIDE SLASH
 COMBINING HALF CIRCLE BELOW
 COMBINING ENCLOSING SPIRAL MARK
 COMBINING DOUBLE-WIDE ENCLOSING SPIRAL MARK
 COMBINING FACTOR MARK
 COMBINING OVERLINE WITH TERMINALS
 COMBINING DOUBLE-WIDE OVERLINE WITH TERMINALS
 COMBINING HORIZONTAL PARANTHESIS   Anzahl: 26

g) Superscript characters
 SUPERSCRIPT ENCLOSED SMALL G SIGN
 SUPERSCRIPT ENCLOSED SMALL N SIGN
 SUPERSCRIPT ENCLOSED SMALL T SIGN
 SUPERSCRIPT ENCLOSED SMALL X SIGN
 SUPERSCRIPT ENCLOSED SMALL Z SIGN
 SUPERSCRIPT ENCIRCLED SMALL Z SIGN
 SUPERSCRIPT WAVE
 SUPERSCRIPT WAVE WITH TOP LINE   Anzahl: 8

h) Letterlike symbols 
 BERNOULLIAN ALPHA-X SIGN
 LATIN CAPITAL D WITH TOP BAR AND CROSSBAR
 LATIN CAPITAL REVERSED L
  LATIN LOWERCASE REVERSED L
 LOWERCASE P WITH DOUBLE CROSSBAR
 LOWERCASE KURRENT X SIGN
 LATIN CAPITAL DOUBLE X
� LATIN LOWERCASE DOUBLE X
 SIGMA-SIGMA SIGN 
Ο GREEK CAPITAL OMICRON-UPSILON
 GREEK LOWERCASE OMICRON-UPSILON  Anzahl: 11

i) Coss symbols
 LOWERCASE C WITH SMALL SLASH
 LOWERCASE C WITH DESCENDER
 LOWERCASE C WITH RIGHT LOOP
 LOWERCASE D ROTUNDA WITH CROSSING LOOP
 SMALL CAPITAL R WITH SLASH
 LOWERCASE R ROTUNDA WITH LOOP
 DOUBLE S ABBREVIATION SIGN
 LOWERCASE LONG S WITH TOP LOOP
 LOWERCASE KURRENT Z SIGN   Anzahl: 9
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k) Digit characters
 SLASHED DIGIT ZERO   Anzahl: 50
 SLASHED DIGIT ONE
 SLASHED DIGIT TWO
 SLASHED DIGIT THREE
 SLASHED DIGIT FOUR
 SLASHED DIGIT FIVE
 SLASHED DIGIT SIX
 SLASHED DIGIT SEVEN
 SLASHED DIGIT EIGHT
 SLASHED DIGIT NINE
 DOUBLE SLASHED DIGIT ZERO
 DOUBLE SLASHED DIGIT ONE
 DOUBLE SLASHED DIGIT TWO
 DOUBLE SLASHED DIGIT THREE
 DOUBLE SLASHED DIGIT FOUR
 DOUBLE SLASHED DIGIT FIVE
 DOUBLE SLASHED DIGIT SIX
 DOUBLE SLASHED DIGIT SEVEN
 DOUBLE SLASHED DIGIT EIGHT
 DOUBLE SLASHED DIGIT NINE
 TRIPLE SLASHED DIGIT ZERO
 TRIPLE SLASHED DIGIT ONE
 TRIPLE SLASHED DIGIT TWO
 TRIPLE SLASHED DIGIT THREE
 TRIPLE SLASHED DIGIT FOUR
 TRIPLE SLASHED DIGIT FIVE
 TRIPLE SLASHED DIGIT SIX
 TRIPLE SLASHED DIGIT SEVEN
 TRIPLE SLASHED DIGIT EIGHT
 TRIPLE SLASHED DIGIT NINE
 BACKSLASHED DIGIT ZERO
 BACKSLASHED DIGIT ONE
 BACKSLASHED DIGIT TWO
 BACKSLASHED DIGIT THREE
 BACKSLASHED DIGIT FOUR
 BACKSLASHED DIGIT FIVE
 BACKSLASHED DIGIT SIX
 BACKSLASHED DIGIT SEVEN
 BACKSLASHED DIGIT EIGHT
 BACKSLASHED DIGIT NINE
 CROSSED DIGIT ZERO
 CROSSED DIGIT ONE
 CROSSED DIGIT TWO
 CROSSED DIGIT THREE
 CROSSED DIGIT FOUR
 CROSSED DIGIT FIVE
 CROSSED DIGIT SIX
 CROSSED DIGIT SEVEN
 CROSSED DIGIT EIGHT
 CROSSED DIGIT NINE

–––
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4. Figures and explanations

Leibniz-Akademie-Ausgabe (LAA), Series VII / mathematical manuscripts, volume 4, p. 873.
A typical example of a legend at the end of a volume of the Leibniz Academy Edition.

a) Historical mathematical operators
b) Historical mathematical relations
c) Leibnizian ambiguity signs
d) Geometrical signs
e) Alchemical symbols
f) Miscellaneous scientific signs
g) Superscript characters
h) Letterlike symbols 
i) Coss symbols
k) Digit characters

☝
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 LEIBNIZIAN DIVISION SIGN,  LEIBNIZIAN PRODUCT SIGN 
Leibniz used these division and multiplication signs in print from the year 1666 onwards and con-
tinued to make use of them in his manuscripts in later years.
Leibniz, Dissertatio de arte combinatoria, 1666, p. 5

 LEIBNIZIAN DIVISION SIGN,  LEIBNIZIAN PRODUCT SIGN 
LAA VI-1 p.173

4.a) Historical mathematical operators
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 LEIBNIZIAN DIVISION SIGN,  LEIBNIZIAN PRODUCT SIGN 
LAA VII-1 p. 44; VII-3 p. 566 (below)
These two characters should neither be unified with 25E0 and 25E1 (Geometric shapes) nor with 
2312 ARC (Miscellaneous technical), because the semantics (and also the expected typographic 
rendering) are considerably different from these mathematical operators.
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 LEIBNIZIAN DIVISION-PRODUCT SIGN 
An ambiguity operator sign that combines the Leibnizian division and product signs to denote a 
product in one and a division in the other case.
Using ambiguity signs (c.f. section c) can result in the need of a product sign in one and a division 
sign in the second case. To write this down, Leibniz combines his product sign with his division 
sign.
LAA VII-7 p. 98
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 LEIBNIZIAN DIVISION STAFF SIGN 1
LAA VII-3 p. 138

 LEIBNIZIAN DIVISION STAFF SIGN 1
LAA VII-4 p. 753

 LEIBNIZIAN DIVISION STAFF SIGN 1 and  LEIBNIZIAN DIVISION STAFF SIGN 2
LAA VII-6 p. 379
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4.b) Historical mathematical relations

Leibniz made use of a fine differentiation of notions of equality and inequality in his  mathematical 
writings. The character  LEIBNIZIAN EQUAL SIGN signifies in many of his mathematical writ-
ings equality in the common meaning as it denotes the equality of two things with regard to some 
property. 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 
Comprehensa, Paris, 1667 (http://digitale-sammlungen.gwlb.de/resolve?PPN=1066520976).

 LEIBNIZIAN GREATER,  LEIBNIZIAN LESS
Dulaurens, Specimina Mathematica, 1667

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

 LEIBNIZIAN EQUAL SIGN,  LEIBNIZIAN GREATER,  LEIBNIZIAN LESS
LAA VII-2 p. 475



15

Version: 23-05.09. AS

L-2402nb) Historical mathematical relations

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,  LEIBNIZIAN 
GREATER-LESS SIGN. Whereas all these Leibnizian characters have their horizontal line match-
ing the vertical position of 2212 − MINUS SIGN (the math axis), the existing characters of mod-
ern set theory are situated on the baseline, reaching a height usually between x-height and capital 
height. 

This example of replacing the Leibnizian product and division signs by 2229 ∩ INTERSECTION
and 222A ∪ UNION leads to misunderstanding and confusion in reading for mathematicians and 
historians of mathematics. As literature on the history of Leibniz’s mathematics and on the history 
of more recent mathematics is published in the same journals and collective volumes and historic 
and modern notation has to be used in interpreting the source texts, there is the need to distinguish 
both character groups within a math font. The same applies to the Leibnizian equality/inequality 
sign group.
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b) Historical mathematical relations

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.
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 LEIBNIZIAN EQUALITY WITH S SIGN
LH 35 V 14, fol. 18r. The edition of this manuscript is currently in progress.

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

Leibniz derived the configurations of several other signs from  LEIBNIZIAN EQUAL SIGN: 
The sign  LEIBNIZIAN EQUALITY WITH S SIGN 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”. Un-
like the definition 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 signs ( and ) into  LEIBNIZIAN GREATER-LESS SIGN leads to an ambig-
uous inequality sign that denotes “greater than” in the first case, and “less than” in the second.
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 LEIBNIZIAN GREATER-LESS SIGN
LH 35 XIII 3, fol. 150v. The edition of this manuscript is currently in progress.

 LEIBNIZIAN DOUBLE EQUAL SIGN
LAA VII-3 p. 443
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 LEIBNIZIAN GREATER WITH P,  LEIBNIZIAN LESS WITH P,  LEIBN. EQUAL SIGN
These signs denote “a little bit greater” and “a little bit less”, the letter “p” abbreviating the Latin 
word “paulo” (little).
LAA VII-3 p. 732

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

 LEIBNIZIAN GREATER WITH P,  LEIBNIZIAN LESS WITH P
LAA VII-3 p. 732

 LEIBNIZIAN GREATER,  LEIBNIZIAN LESS
LAA III-7 p. 597
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 GREATER 2,  LESS 2
Monitum de Characteribus Algebraica, Miscellanea Berolinensia, 1710, p. 158

 BERNOULLIAN GREATER,  BERNOULLIAN LESS
LAA III-6 p. 688 and corresponding manuscript part (below)

Distinct from the above signs are these two greater / less signs, which lack the vertical part. 
A distinction of the two character pairs is neccessary for editorial reasons.
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 PARALLEL GREATEREQUAL, 
Wallis, De sectionibus conicis nova methodo expositis tractatus, 1655; p. 53

In these historic symbols for “lessequal” and “greaterequal” the “=” strokes are on top of the 
glyphs, whereas in the existing characters 29A4 and 29A5 they appear on the bottom of the glyphs. 
We reagard this a sufficient difference to disunify the two character pairs.

 PARALLEL GREATEREQUAL,  PARALLEL LESSEQUAL
Manuscript of J. Wallis, LBr 974, 28v.
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 CARTESIAN EQUAL SIGN
Descartes, La Géométrie, 1637, p. 303
The type composer seems to have utilized a turned œ letter as a makeshift for that special symbol 
here, from which he carved off the horizontal bar of the e in some instances.
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 CARTESIAN EQUAL SIGN
LAA III-2 p. 698. – Equal sign introduced and mainly used by René Descartes. 

 CARTESIAN EQUAL SIGN. LAA III-3 p. 102. 

 CARTESIAN EQUAL SIGN
LAA III-7 p. 137
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 CARTESIAN EQUAL SIGN,  TSCHIRNHAUS EQUAL SIGN
This example shows the distinction of the two similar historic equal signs in the Leibniz edition.

 TSCHIRNHAUS EQUAL SIGN
LAA III-1 p. 595

 TSCHIRNHAUS EQUAL SIGN
LAA VII-2 p. 715
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 TSCHIRNHAUS EQUAL SIGN
LAA VII-6 p. 301

 TSCHIRNHAUS EQUAL SIGN
LAA III-2 p. 66; III-2 p. 285 (below)
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 TSCHIRNHAUS EQUAL SIGN
LAA VII-8 p. 287; III-2 p. 380 (below)
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 CONGRUENCE SIGN 1
 SIMILARITY SIGN
 CONGRUENCE SIGN 2

 CONGRUENCE SIGN 1
LH 35 I 14 fol. 1r

 SIMILARITY SIGN,  CONGRUENCE SIGN 2
Monitum de Characteribus Algebraica, Miscellanea Berolinensia, 1710, p. 159
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 FACIT SIGN – LAA VII-1 p. 65
Leibniz uses various script-style forms of the lowercase f for facit in his writings. It is an estab-
lished practice in the LAA edition for many decades to represent this expression by a specially 
shaped, “upright cursive” f with a reversed stress pattern, in order to distinguish it from the ordi-
nary lowercase f. There is a 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 alphabet-
ic character in the Ewe language. Since this unification is rather problematic already, we advocate 
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 SIGN
LAA VII-1 p. 352

 FACIT SIGN
LAA VII-1 p. 508
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 FACIT SIGN
LAA VII-3 p. 553 (top),
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.   
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 LEIBNIZIAN SIMILARITY SIGN 1
LAA VII-7 p. LIII

 LEIBNIZIAN SIMILARITY SIGN 1
LAA VII-7 p. 595

 COINCIDENCE SIGN
PHILIUMM. p. 83
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  LEIBNIZIAN SIMILARITY SIGN 2
LAA VII-3 p. 75

  LEIBNIZIAN SIMILARITY SIGN 2
LH 35 V 1 fol. 4vº 
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4.c) Leibnizian ambiguity signs

The term “ambiguity signs” (lt. signa ambigua or fr. caracteres ambigus) has been introduced by 
Leibniz in the 1670ies. He developed and used several series of these multiple-meaning characters 
in the framework of his mathematical studies and correspondences. They served for a combined 
consideration and handling of multiple equations which were distinguished by different prescrip-
tions.
The ambiguity characters are related to the well-known ± and ∓ characters (00B1, 2213), both by 
their graphical structure and historically. For editorial work the ambiguity signs are important for 
e.g. ascribing dates to manuscript sources which lack an original datum. The signs also inform 
about Leibniz’s way of systematic thinking about how to notate certain logical concepts.
We propose an encoding scheme of complete sets of ambiguity signs because incomplete sets 
would be of no much use for editorial purposes. Achim Trunk (GWLB Hanover) describes six 
different systems, invented by Leibniz. System 3 deploys the same characters as system 3, mostly. 
The fourth system employes Greek letters and the sixth system uses ordinary numbers, so basically 
three systems remain (1., 2. and 5.) which consist of special graphic symbols. 
The technical numbering of the characters in this proposal (A-xx, B-xx, C-xx) relates to what A. 
Trunk describes as (sub-)systems 1, 2 and 5.

We show overviews compiled by A. Trunk first.

Leibniz’s ambiguity signs, 1st system (A. Trunk)
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A notation of an algebraic problem by Leibniz, using symbols of the 2nd system. (after A. Trunk)
LH 35, 13, 3, fol. 168v

Leibniz’s ambiguity signs, 2nd system (A. Trunk)

Leibniz’s ambiguity signs, 3rd system (A. Trunk)
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Leibniz’s ambiguity signs, 5th system (A. Trunk)

A-08 A-07

A-01  A-02

Example of ambiguity signs, 1st system. LAA VII-7 p. XXVI
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 AMBIGUITY SIGN A-07;
Example of ambiguity signs, 1st system. LAA VII-7 p. XXVI
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 AMBIGUITY SIGN B-04; a character belonging to the 2nd system. LAA VII-7 p. 52

 AMBIGUITY SIGN B-04; LAA VII-7 p. 53
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A-01  A-02

A-02

B-13 B-14   B-01 B-15   B-05 B-11

A-01  A-05A-02  A-06A-04  A-03

B-13   B-01

A-04  A-05 A-03   A-06

Example of ambiguity signs, 1st system. LAA VII-7 p. XXVI

Example of ambiguity signs, 1st and 2nd system. LAA VII-7 p. XXVIII

Example of ambiguity signs, 1st system. LAA VII-7 p. XLI
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Example of ambiguity signs, 2nd system. LAA VII-1 p. 326–329. See following figures for details.

B-14 B-13B-05B-13A-01, 
B-01

B-05 B-05 A-01

B-13     B-13B-08     B-13  B-05

Example of ambiguity signs, 2nd system. LAA VII-7 p. 14



38

Version: 23-05.09. AS

L-2402nc) Leibnizian ambiguity signs

B-14

B-14 B-05
B-13

B-13B-15

B-14
B-01

B-05 B-01

Example of ambiguity signs, 2nd system. LAA VII-1 p. 327 (top), 329
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B-15B-14B-01

B-16

B-01

B-01

Example of ambiguity signs, 2nd system. 
Couturat 1903 (1961) p. 126

Example of ambiguity sign B-16, 2nd system. LAA VII-7 p. 126 
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Example of ambiguity signs, 2nd system. 
Couturat 1903 (1961) p. 131

B-15 B-03 B-11B-17B-14B-14 B-05

B-05

B-03

B-14

B-13

B-14
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B-11 B-17 B-18 B-05

B-05 B-11 B-06 B-03

B-12

Ambiguity signs, 2nd system. LAA VII-7 p. 125
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B-01 B-01

A-01

Ambiguity signs, 2nd system. LAA VII-3 p. 567

Ambiguity signs, 3rd system. This notation uses    LEFT VIRGULA PARANTHESIS and 
   RIGHT VIRGULA PARANTHESIS. – LAA VII-7 p. 134

   LEFT VIRGULA PARANTHESIS,    RIGHT VIRGULA PARANTHESIS. 
This sample shows the use of the 4th system of ambiguity notation, for which Leibniz used Greek 
letters. – Couturat 1903 (1961) p. 141
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   RIGHT VIRGULA PARANTHESIS – LAA VII-7 p. XXIX
These special paranthesis characters form a part of system 2 and system 3. They are to connect to 
either side and fit to virgula characters such as OVERLINE (203E), COMBINING OVERLINE 
(0305) or COMBINING DOUBLE MACRON (035E).

   LEFT VIRGULA PARANTHESIS,    RIGHT VIRGULA PARANTHESIS 
LAA VII-7 p. XXX

   LEFT VIRGULA PARANTHESIS,    RIGHT VIRGULA PARANTHESIS 
LAA VII-7 p. XLII

   LEFT VIRGULA PARANTHESIS,    RIGHT VIRGULA PARANTHESIS 
This notation with Greek letters forms the 4th system of ambiguity notation. LAA VII-7 p. XXXI

A-01 A-02
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Ambiguity signs, 3rd system. This system uses
   LEFT VIRGULA PARANTHESIS,    RIGHT VIRGULA PARANTHESIS. 
This page also features  CARTESIAN EQUAL SIGN.
LAA VII-7 p. XXXIII

A-01
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C-16

C-16

C-16 C-16C-12

C-15C-13C-12 C-14

C-08C-11C-10C-12

C-17C-17 C-16

Ambiguity signs, 5th system. LAA VII-1 p. 618

Ambiguity signs, 5th system. LAA VII-1 p. 619

Ambiguity signs, 5th system. LAA VII-1 p. 619
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C-27, C-26, C-25, C-24

Ambiguity signs, 2nd and 5th system. LAA VII-7 p. XXXIII

C-05

B-13

C-01

C-19 C-11 C-08 C-18C-18

C-18

C-05

C-16
C-17

C-01

C-04

C-08

C-08

C-18
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Ambiguity signs C-21, 5th system. LAA VII-5 p. 191

Ambiguity signs, 5th system. LAA VII-5 p. 191

C-25, C-24 C-31 C-26 C-28 C-24
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C-16 C-17Ambiguity signs, 5th system. LAA VII-2 p. 54

C-16 C-20 C-19 C-17 C-26

B-13 C-18 B-14 C-19 B-05 C-23 B-15 C-22 C-04 C-05
C-27 C-25C-26 C-24

Example of ambiguity signs, 2nd and 5th system. LAA VII-7 p. XLV

 AMBIGUITY SIGN B-10
LAA VII-7 p. 146
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C-18   C-28   C-20  C-26    C-25   C-30

Ambiguity signs of the 5th system, as seen in one of Leibniz’s manuscripts (LH 35 XII 1, 217v).
The edition of this manuscript is in preparation.
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Ambiguity signs, 5th system. 
LAA VII-5 p. 233

Ambiguity signs, 5th system. 
LH 35 XII 1 fol. 227v 

C-02

C-04

B-02, B-03, B-07 B-02 B-03

C-03
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LAA VII-7 p. 144

Ambiguity signs, 5th system. 
LAA VII-7 p. 125 

B-05 B-05B-18

B-17

B-11 B-15 B-14

B-09
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C-18

C-09

C-07

C-18 C-19 C-18 C-20 C-20C-19

C-19 C-19B-01 B-13 B-13 C-01 C-08

C-11

C-06
C-07
C-08

Example of ambiguity signs, 2nd and 5th system. LAA VIII-2 p. 438

B-02, B-06, B-03; LAA VII-3 p. 360
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 PLUSMINUS SIGN,  MINUSPLUS SIGN; 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 and the 
astrological Taurus symbol, the  should not be mixed up with neither of them. See page 102 for 
this peculiar character.

 MINUSPLUS SIGN
Descartes, Geometria, p. 330

 MINUSPLUS SIGN
Acta eruditorum 1701, p. 214

 PLUSMINUS SIGN,  MINUSPLUS SIGN
Wallis, Algebra, p. 210

 Siehe auch Frage 18 / Probst
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 PLUSMINUS SIGN, 
is used here by Leibniz as a symbol for “congruence” instead; LAA III-2 p. 859. 

 PLUSMINUS SIGN, 
is used here by Leibniz as a symbol for “congruence” instead; manuscript LH 35 I 11 fol. 9r
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4.d) Geometrical signs

 CUBUS 1
LAA III-1 p. 643

 CUBUS 2. This figure shows also the use of PROPORTION 2. – LAA VII-6 P. 302

 CUBUS 2. Cajori vol. 1, p. 176
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 RIGHT TRIANGLE POINTING RIGHT  The Rectangle has codepoint 25AD.
LAA VII-3 p. 275

 RIGHT TRIANGLE POINTING RIGHT  
LAA VII-3 p. 506

 HALF RIGHTHAND CIRCLE WITH DIAMETER
LAA VII-1 p. 63



57

Version: 23-05.09. AS

L-2402nd) Geometrical signs

 SMALL SECTOR,  SMALL SECTOR WITH DOUBLE ARC,  KITE SIGN
LH 35 I 14 fol. 88v. The edition of this manuscript is currently in progress.

 SMALL SEGMENT,  SMALL SECTOR and  SMALL SECTOR TRIANGLE
LAA VII-5 p. 555
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 SMALL SECTOR WITH CHORD – LAA VII-4 p. 192

 CIRCLE WITH HALF MOON OBLIQUE
LAA VII-8 (preliminary edition)

 CIRCLE WITH HALF MOON OBLIQUE
Foucher de Careil (ed.): Œvres inédites de Descartes, vol. I p. 34; 1859
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 SMALL SEGMENT, LAA VII-3 p. 282, 286
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 CIRCLE WITH DOUBLE VERTICAL LINE,  CIRCLE WITH DOUBLE VERTICAL AND 
HORIZONTAL LINE – LAA VII-2 p. 256–259

This paragraph also contains  ALCHEMICAL 
SYMBOL FOR ALUMEN-PISCES.



61

Version: 23-05.09. AS

L-2402nd) Geometrical signs

 DOUBLE CIRCLE WITH DOUBLE HORIZONTAL LINE
LAA VII-2 p. 266

 DOUBLE CIRCLE WITH DOUBLE HORIZONTAL LINE
LAA VII-2 p. 268

 DOUBLE CIRCLE WITH DOT
LAA VII-2 p. 432
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 HORIZONTAL DOUBLE SQUARE,   VERTICAL DOUBLE SQUARE,  THREE-PART 
BIG SQUARE 1,  THREE-PART BIG SQUARE 2,  FOUR-PART BIG SQUARE
Cajori I. p. 112
For the simple square one would use the character 25FB or 25A1.

 HORIZONTAL DOUBLE SQUARE,   VERTICAL DOUBLE SQUARE,  THREE-PART 
BIG SQUARE 1,  THREE-PART BIG SQUARE 2,  FOUR-PART BIG SQUARE
Francesco Ghaligai, Pratica d’Arithmetica, 1552 (after Cajori)
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 ANGLE 1,  ANGLE 2,  ANGLE 3,  ANGLE 4
LAA VII-4 p. 409, 410

 ANGLE VERTICAL
LAA VII-4 P. 377, 385
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 HYPERBOLE
LAA VII-3 p. 386, p. 388 – these samples shows the neccessary distinction between HYPER-
BOLE and  LEIBNIZIAN PRODUCT SIGN. The HYPERBOLE should be a character on the 
baseline, approximating the size of mathematical relation and operation characters.
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4.e) Alchemical symbols

 ALCHEMICAL SYMBOL FOR ALUMEN-PISCES
 ALCHEMICAL SYMBOL FOR OIL ROTATED
 ALCHEMICAL SYMBOL FOR MOON-JUPITER 
 
 ALCHEMICAL SYMBOL FOR TARTAR-SALT

 ALCHEMICAL SYMBOL FOR TARTAR-SALT
LAA III-2 p. 512

 ALCHEMICAL SYMBOL FOR MOON-JUPITER denotes silver-bearing tin.
LAA III-2 p. 514
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 ALCHEMICAL SYMBOL FOR OIL BOILED. Graphically this is the common oil symbol, 
 rotated 180 degrees. As “boiled oil” it bears a different meaning than the ordinary oil smbol and 
both characters can occur in text alongside each other. LAA III-8 p. 248

 ALCHEMICAL SYMBOL FOR OIL BOILED (on the right) is clearly distinguished from the 
common symbol for oil (on the left) in Geßmanns book on alchemical symbols.



67

Version: 23-05.09. AS

L-2402ne) Alchemical symbols

 ALCHEMICAL SYMBOL ENCLOSED SUN, denotes foliated gold; 
 ALCHEMICAL SYMBOL ENCLOSED MOON, denotes foliated silver.
LAA VII-2 p. 420

 ALCHEMICAL SYMBOL 
ENCLOSED SUN, 
 ALCHEMICAL SYMBOL 
ENCLOSED MOON, 
as shown in Geßmann’s concise 
book on alchemical symbols 
(1964)
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 ALCHEMICAL SYMBOL FOR ALUMEN-PISCES.
LAA VII-2 p. 810

 ALCHEMICAL SYMBOL FOR REALGAR 3
LAA III-2 p. 825
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The char.  ALCHEMICAL SYMBOL FOR HORA 2  appears in historical sources frequently in 
its most usual, straight X-like shape, either singularily or at first place. Because of the considerable 
form difference to the encoded 1F76E, the latter is not suitable to represent ‘the simple hora sign’.

 ALCHEMICAL SYMBOL FOR HORA 2, in an engraving of Andrew Bell (1726–1809); from: 
Welcome collection (https://wellcomecollection.org/works/s5vs9bfr)

A part from a copperplate by Basil Valentine, The Last Will and Testament of Basil Valentine, 
1671. (source: Newton N3584 Alchemy Unicode Proposal---March 31 2009.pdf )

From Geßmann (1964)
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 ALCHEMICAL SYMBOL FOR HORA 2,
table from Karl Gottfried Hagen, Grundriß der 
Experimentalchemie (1786); after Schneider 1964.

Medicinisch-Chymisches und Alchemistisches 
Oraculum (Ulm 1755); after Schneider 1964.
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 ALCHEMICAL SYMBOL FOR RETORT 2
We propose a new codepoint for this alchemical symbol “retorte”. The symbol 1F76D already 
exists with the meaning “retorte”, but it has a considerably different glyph shape and it would be a 
violation of editorial principles to use it instead. Among the alchemical symbols already encoded 
there are a few precedents for the practice to admit several characters with homonymous defini-
tion. – LBr 79 fol. 90v (top, middle), 100r (below)
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  PROPORTION 1,  PROPORTION 2
LAA VII-7 P. 578

4.f) Miscellaneous scientific signs
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  PROPORTION 1,  PROPORTION 2
LAA VII-2 p. 850

 PROPORTION 2
This figure shows also the use of the TSCHIRNHAUS EQUAL SIGN .
LAA VII-6 p. 271

 PROPORTION 2
This figure shows also the use of  CUBUS 2.
LAA VII-6 P. 302
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 RIGHTHAND RELATION SIGN,  LEFTHAND RELATION SIGN
In expressions such as A  B, both signs are used for relations between some A and B. The re-
lations are not further specified by a specific rule, with  being the inverse relation to .
LAA VI-4 p. 917, 988 (below)
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 COMBINING HALF CIRCLE BELOW
LAA VII-4 p. 824

 COMBINING HALF CIRCLE BELOW
The shape of the character is typically at least a half circle, often it approximates 3/5 of a circle. 
Hence it is considerably different from COMBINING DOUBLE BREVE BELOW (035C). 
LH XIII 35 3 fol. 250v
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 COMBINING BOMBELLI POWER MARK
A number combined with a small bow below as introduced by R. Bombelli denotes the n-th power 
of a quantity. Example from Bombelli (1966).
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 COMBINING BOMBELLI POWER MARK
A number combined with a small bow below as introduced by R. Bombelli denotes the n-th power 
of a quantity. By this, Bombelli provides a different formalization of what is adressed by the use of 
cossic signs. Today, we write x, x^2, x^3, … instead.
Note that the vertical alinement of the raised figures with the mark is not ideal in this example.
LAA VII-2 p. 662, 663
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 COMBINING BOMBELLI POWER MARK
R. Bombelli, L’Algebra. Bologna 1579, p. 203
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 CASTING-OUT-NINES SIGN
LAA VII-1 p. 408; VII-3 p.660 (below)

 LUNATE ENCIRCLED DIGIT ONE
LAA VII-1 p. 472
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 COMBINING ENCLOSING SPIRAL MARK,  COMBINING DOUBLE-WIDE 
 ENCLOSING SPIRAL MARK – LAA VII-2 p. 180; VII-3 p. 630 (below)

 COMBINING ENCLOSING SPIRAL MARK
This non-spacing mark is to be combined with digits or letters.
LAA VII-1 p. 530
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 INFINITY SIGN WITH DOTS
LH 4 VII B 2, fol. 73v

 INFINITY SIGN WITH DOTS
LAA VI-4 p. 873
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 INVOLVED SIGN – J. H. Rahn, Teutsche Algebra, 1659 (after Cajori).
In expressions of the form a  b, the sign  is used to denote the exponentiation of a by the 
power of b. In his “Teutsche Algebra” from 1659, the swiss mathematician Johann Heinrich Rahn 
refers to the operation as “involvieren” (= to involve).

 INVOLVED SIGN – J. H. Rahn, Teutsche Algebra, 1659.
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 LEIBNIZIAN ENCIRCLED V SIGN,  LEIBNIZIAN BOXED ENCIRCLED V SIGN
The following figures show manuscript specimen of the two characters.
LAA VII-1 p. 527

LH 35 V 4, 
fol. 6

LH 35 VIII 30, 
fol. 115r

In the time of Leibniz, the usual way of referring to curves or magnitudes is by giving equations 
that describe their specific relations. The concept of mapping as it is used in modern mathematics 
is not yet developed. Leibniz writes the signs  and  to the right of an expression (such as x  
and y+1, ) in order to denote two different arbitrary rules by which the expressions given in the 
left position are treated. The result is an expression. By this, the meaning is similar to writing f(x) 
or g(y+1) in modern mathematical notation with f and g denoting arbitrary functions. 
In a similar way, Johann Bernoulli uses the sign  (see p. 97) to denote a quantity depending on 
variables x and a (in modern terminology a function in x and a).
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 LEIBNIZIAN ENCIRCLED V SIGN,  LEIBNIZIAN BOXED ENCIRCLED V SIGN
Note that the representation of these characters in the edition is considered unfortunate. The round 
shape has to resemble a volute, similar as with @ (0040).
LAA VII-3 p. 406-407

see below for 
details
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 BROKEN EMDASH
LAA III-9, p. 606

 BROKEN EMDASH,  CROSSED EMDASH
LAA III-9, p. 610
These two characters group with the existent EMDASH (2014) in lines 18 and 24 of this sample.
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 RADIX SIGN 1,  RADIX SIGN 2,  RADIX SIGN 3
These characters can be seen related to the established radix symbol √ (221A).
Simon Stevin, L’arithmétique in Œuvres mathématiques, 1634 (after Cajori)

see also 
next page
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 RADIX SIGN 1,  RADIX SIGN 2,  RADIX SIGN 3
Marco Aurel, Arithmetica algebratica, 1552 (after Cajori)

The number of ascending lines indicates how often an operation of root determination is per-
formed on an expression. In the Stevin example the combination with an encircled number indi-
cates, which type of root is meant. If there is no such number, the square root is to be considered. 
For example, the combinations denote the following:
  square root of square root, which corresponds to the forth root;
  square root of square root of square root, which corresponds to the eighth root;
  square root of square root of square root of square root, which corresponds to 
 the sixteenth root;
 ③  cubic root of cubic root, which corresponds to the ninth root;
 ④  forth root of forth root, which corresponds to the sixteenth root.

Simon Stevin, L’arithmétique in Œvres mathématiques, 1634 (after Cajori)
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  BOLD PERIOD
The glyphic representation being optically close to BULLET (2022) and BULLET OPERATOR 
(2219), this character is defined by its position on the base line, like PERIOD (002E).
LAA VII-2 P. 609; VII-8 p. 18, 19 (below)

 COMBINING OVERLINE WITH TERMINALS,   COMBINING DOUBLE-WIDE OVER-
LINE WITH TERMINALS – LAA VII-5 p. 587. 
The manuscript of this text (below) shows the different widths of the two characters.

  COMBINING OVERLINE WITH TERMINALS
 COMBINING DOUBLE-WIDE OVERLINE WITH TERMINALS
LAA VII-5 p. 587
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 COMBINING FACTOR MARK
LAA VII-3 p. 167

 COMBINING FACTOR MARK
LH 35 XII 1 fol. 138r
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 COMBINING HORIZONTAL PARANTHESIS
LAA VII-7 p. 329

 COMBINING HORIZONTAL PARANTHESIS
LAA VII-7 p. 357 – The glyphs applied in those two samples are not ideal.
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 COMBINING DOUBLE-WIDE SLASH
This character is similar to COMBINING LONG SOLIDUS OVERLAY (0338). Its function is to 
create a strike-through mark for two neighbouring base characters, so it is supposed to work in the 
same way as e.g. the characters 035C to 0362.
LAA VII-3 p.122

 COMBINING DOUBLE-WIDE SLASH
LAA VII-4 p. 409

 COMBINING TRIPLE SLASH ??
LAA VII-7 p. 14f
VII-8 P. 287

 CLOVERLEAF SIGN
LAA VII-5 P. 136
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4.g) Superscript characters

 SUPERSCRIPT ENCLOSED SMALL T SIGN
 SUPERSCRIPT ENCLOSED SMALL X SIGN
LAA VII-7 p. LIII

 SUPERSCRIPT ENCLOSED SMALL T SIGN
 SUPERSCRIPT ENCLOSED SMALL X SIGN
 SUPERSCRIPT ENCLOSED SMALL Z SIGN
 SUPERSCRIPT ENCIRCLED SMALL Z SIGN
LAA VII-7 p. 596
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 SUPERSCRIPT ENCLOSED SMALL G SIGN
 SUPERSCRIPT ENCLOSED SMALL N SIGN
LAA III-2 p. 94
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 SUPERSCRIPT WAVE ,  SUPERSCRIPT WAVE WITH TOP LINE
LH 35 7 I, fol. 39r. The edition of this manuscript is currently in progress.

 SUPERSCRIPT WAVE WITH TOP LINE
LH 35 7 I, fol. 41v. The edition of this manuscript is currently in progress.
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4.h) Letterlike symbols

 LATIN CAPITAL D WITH TOP BAR AND CROSSBAR
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.
Leibniz manuscript, GWLB, LBr. 57,1 239vº
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 LOWERCASE P WITH DOUBLE CROSSBAR
In this specimen t means präpariert (prepared). The connecting double stroke must however 
cross the descender, the glyph used in the edition is not quite appropriate. LAA III-8 p. 572

 LOWERCASE P WITH DOUBLE CROSSBAR
The character is used in at least two alchemical expressions: a single  denotes pulvis (powder) 
whereas the double  in combination with t stands for präpariert (prepared). In this specimen 
both single and double usage are represented. LAA III-8 p. 605

Some examples of the usage of  LOWERCASE P WITH DOUBLE CROSSBAR by Leibniz and 
some of his correspondents (below). In all these cases the abbreviation is used for Pulvis. (top left: 
Leibniz; top right: Martin Elers; bottom left and right: Rudolf Christian Wagner).

LBr. 237 Bl. 88v
LH XLI 2 Bl. 3r

LBr. 973 Bl. 95r

LBr. 973 Bl. 95r
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 BERNOULLIAN ALPHA-X SIGN 
The author Johann Bernoulli uses α as a quantity depending on a. In analogy, he combines an α 
and a cursive x 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

 BERNOULLIAN ALPHA-X SIGN
Handwriting of Johann Bernoulli, 1697. Approximately the same part of text as in the image above. 
GWLB, LBr. 57,1 211vº

*

*
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 SIGMA-SIGMA SIGN 
Leibniz uses this symbol for a quantity in the same way as he uses roman letters or other Greek let-
ters, such as gamma, epsilon, lambda, pi, phi or omega; as shown in this example.
LAA VII-3 p. 643

 SIGMA-SIGMA SIGN 
LAA VII-6 p. 376
This sample also shows the two signs  LEIBNIZIAN GREATER and  LEIBNIZIAN LESS.
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*
 SIGMA-SIGMA SIGN – LAA VII-7 p. 414
The following figure shows the manuscript source of that text (LH 35 XIII 3, fol. 161r).

 SIGMA-SIGMA SIGN 
LAA VII-6 p. 401
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 LOWERCASE KURRENT X SIGN
This page shows a deliberate distinction between the normal Latin x and a kurrent x, which has 
been ‘borrowed’ from the German cursive “Kurrentschrift” style. In this case, the LOWERCASE 
KURRENT X SIGN is used in the context of analyzing properties of curves. In a modern corre-
spondence, it could be described as a variable on which the curve depends and which is limited by 
a given x. Therefore, to choose the LOWERCASE KURRENT X SIGN is motivated by the need 
to apply a different kind of x.
LAA VII-4 p. 824
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 LATIN CAPITAL DOUBLE X
With this symbol Leibniz denotes “all x”. As in the case of the LOWERCASE KURRENT X 
SIGN, Leibniz needed a different kind of X.     
LAA VII-4 p. 273, 274 (below)

 REVERSED CAPITAL L  
Bombelli, L’algebra, 1572 (after Cajori I p. 125)
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 OMICRON-UPSILON SIGN, LAA VII-3 p. 810

 GREEK LOWERCASE OMICRON-UPSILON – LAA VII-7 p. 328
Leibniz uses 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. Because of that specific context and 
function the character ought to be distinguished from  PLUSMINUS SIGN which has a similar 
basic grapheme but is used as a mathematical operator symbol instead. – Optional is an encoding 
of a Greek letter pair (upper and lowercase), the capital Ο has been proposed by M. Everson 1998 
(N1743).
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Rudolff 1525 (after Cajori). This sample shows  LOWERCASE KURRENT Z SIGN,  LOW-
ERCASE D ROTUNDA WITH CROSSING LOOP,  LOWERCASE R ROTUNDA WITH 
LOOP,  LOWERCASE C WITH RIGHT LOOP and  DOUBLE S ABBREVIATION SIGN. 

This print demonstrates the deliberate distinction between the cossic character  and the normal 
fraktur z (see at  ).
The character  LOWERCASE KURRENT Z SIGN is denoting zensus. It is semantically deter-
mined by this one unambiguous meaning, and graphically characterized by a) a round-shaped 
upper part (mostly), and b) a prominent loop descender which crosses upwards. The origin of its 
shape is neither Fraktur type nor Latin script style but the German Kurrent writing style. There-
fore the character is neither to be unified with ezh (0292) nor with any of the mathematical alpha-
numeric characters 1D4B5 etcª, in order to secure its specific semantic content.

The character  should not be unified with LATIN SMALL LETTER SHARP S (00DF, its some-
what obscure origin going back to medieval long-s abbreviation characters and later becoming ty-
pographically a ligature of long s and z in blackletter styles). Wheras the  character is clearly and 
unambiguously based on the ligation of ſ and s in order to facilitate a crisp abbreviation sign for 
frequently occuring words like ſemis, ſolidus or ſurſolidus. Since the German ß appears in various 
shapes nowadays in typefaces (e.g. in Times – like seen here – it is definitely not a ſ-s ligature), it 
would be unappropriate to assign 00DF to the special usage shown in these examples.







4.i) Coss symbols

The so-called Coss or cossic symbols where a widely adopted set of characters for denoting powers, 
in the 16th and 17th century. They are derivates from Latin letters c, d, r, ſ and z which were modi-
fied into special shaped unique symbols. Although they bear some optical similarities to existing 
characters, we see a case for encoding this whole set in its particular form and determined by its 
special meaning and function. For editions of sources such as shown here in facsimile mode it is 
neccessary to reproduce these symbols accurately and unambiguously.
We show a couple of instances from printed sources, and also a piece of manuscript evidence by 
Leibniz. See page 111 for a synopsis of these 9 (10) characters.
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Stifel 1544 (after Cajori). This sample shows  LOWERCASE KURRENT Z SIGN, 
 LOWERCASE R ROTUNDA WITH LOOP,  LOWERCASE C WITH RIGHT LOOP and 
 DOUBLE S ABBREVIATION SIGN. 

Aurel 1552, fol. 73B (after Cajori). This sample shows  LOWERCASE KURRENT Z SIGN (2., 
4., 6., 8.),  LOWERCASE D ROTUNDA WITH CROSSING LOOP (0.),  LOWERCASE R 
ROTUNDA WITH LOOP (1.),  LOWERCASE C WITH RIGHT LOOP 3., 6., 9.), and  DOU-
BLE S ABBREVIATION SIGN (7.).

These samples also show how those characters were used in combination to express the powers 4th 
and so on.
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Three extracts from Peletier 1554:  LOWERCASE C WITH DESCENDER,  LOWERCASE 
C WITH RIGHT LOOP,  SMALL CAPITAL R WITH SLASH and  DOUBLE S ABBREVIA-
TION SIGN.

 LOWERCASE C WITH SMALL SLASH
 LOWERCASE C WITH DESCENDER
 LOWERCASE C WITH RIGHT LOOP
 LOWERCASE D ROTUNDA WITH CROSSING LOOP
SMALL CAPITAL R WITH SLASH
 LOWERCASE R ROTUNDA WITH LOOP
 DOUBLE S ABBREVIATION SIGN
 LOWERCASE LONG S WITH TOP LOOP
 LOWERCASE KURRENT Z SIGN
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 LOWERCASE C WITH SMALL SLASH
 LOWERCASE C WITH DESCENDER
 LOWERCASE C WITH RIGHT LOOP
 LOWERCASE D ROTUNDA WITH CROSSING LOOP
SMALL CAPITAL R WITH SLASH
 LOWERCASE R ROTUNDA WITH LOOP
 DOUBLE S ABBREVIATION SIGN
 LOWERCASE LONG S WITH TOP LOOP
 LOWERCASE KURRENT Z SIGN

Two extracts from Recorde 1557 (after Cajori):  LOWERCASE C WITH RIGHT LOOP, 
 LOWERCASE D ROTUNDA WITH CROSSING LOOP,  LOWERCASE R ROTUNDA 
WITH LOOP and  LOWERCASE KURRENT Z SIGN.
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 LOWERCASE C WITH SMALL SLASH
 LOWERCASE C WITH DESCENDER
 LOWERCASE C WITH RIGHT LOOP
 LOWERCASE D ROTUNDA WITH CROSSING LOOP
SMALL CAPITAL R WITH SLASH
 LOWERCASE R ROTUNDA WITH LOOP
 DOUBLE S ABBREVIATION SIGN
 LOWERCASE LONG S WITH TOP LOOP
 LOWERCASE KURRENT Z SIGN

Example from Dee 1570 (after Cajori):  LOWERCASE C WITH RIGHT LOOP and  LOWER-
CASE KURRENT Z SIGN.

From Peletier 1620.

Quelle: Probst / Bibl. Genf

Clavius 1608 (after Cajori):   LOWERCASE KURRENT Z SIGN.
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 LOWERCASE C WITH SMALL SLASH
 LOWERCASE C WITH DESCENDER
 LOWERCASE C WITH RIGHT LOOP
 LOWERCASE D ROTUNDA WITH CROSSING LOOP
SMALL CAPITAL R WITH SLASH
 LOWERCASE R ROTUNDA WITH LOOP
 DOUBLE S ABBREVIATION SIGN
 LOWERCASE LONG S WITH TOP LOOP
 LOWERCASE KURRENT Z SIGN

From Wallis, Operum mathematicorum, 1657 (after Cajori) shows the use of  LOWERCASE 
LONG S WITH TOP LOOP, an abbreviation sign based on the letter long s.
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 LOWERCASE C WITH SMALL SLASH
 LOWERCASE C WITH DESCENDER
 LOWERCASE C WITH RIGHT LOOP
 LOWERCASE D ROTUNDA WITH CROSSING LOOP
SMALL CAPITAL R WITH SLASH
 LOWERCASE R ROTUNDA WITH LOOP
 DOUBLE S ABBREVIATION SIGN
 LOWERCASE LONG S WITH TOP LOOP
 LOWERCASE KURRENT Z SIGN

A page from Cardano 1663 (after Cajori) shows a frequent use of  SMALL CAPITAL R WITH 
SLASH.
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 LOWERCASE C WITH SMALL SLASH
 LOWERCASE C WITH DESCENDER
 LOWERCASE C WITH RIGHT LOOP
 LOWERCASE D ROTUNDA WITH CROSSING LOOP
SMALL CAPITAL R WITH SLASH
 LOWERCASE R ROTUNDA WITH LOOP
 DOUBLE S ABBREVIATION SIGN
 LOWERCASE LONG S WITH TOP LOOP
 LOWERCASE KURRENT Z SIGN

Ms. LH 4 I 4b 1v., Leibniz 1676, shows a frequent use of cossic signs:  LOWERCASE C WITH 
SMALL SLASH for cubus,  LOWERCASE R ROTUNDA WITH LOOP for radix (which, in 
this case, gets often a simplified shape without the loop) and  LOWERCASE KURRENT Z 
SIGN for zensus.
The use of the simplier  instead of  for cubus is believed to originate from writings of 
Descartes, from who Leibniz (and other authors) made text copies.
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Glyph  r/       

Character
LOWERCASE 
D ROTUNDA 
WITH CROSS-
ING LOOP

SMALL 
 CAPITAL R 
WITH SLASH

LOWERCASE 
R ROTUNDA 
WITH LOOP

LOWERCASE 
KURRENT Z 
SIGN

LOWERCASE 
C WITH 
 DESCENDER

LOWERCASE 
C WITH 
SMALL 
SLASH

LOWERCASE 
C WITH 
RIGHT LOOP

DOUBLE S 
ABBREVIA-
TION SIGN

LOWERCASE 
LONG S 
WITH TOP 
LOOP

Meaning
dragma radix radix zensus census cubus cubus solidus 

sursolidum 
semis

sursolidum

1 Rudolf 
1525

2 Stifel
1544

3 Aurel 
1552

4 Peletier 
1554

5 Recorde
1557

6 Dee
1570

7 Peletier
1620

8 Clavius 
1608/12

9 Beeckmann 
1628

10 Wallis
1657

11 Cardano 
1663

12 Leibniz 
MS 1676

13 MS Leiden 
17. c.

14 MS Ham-
burg 17. c.

Comparative survey of Coss symbols in various sources, 1525 to 1676. 
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4.k) Digit characters

          SLASHED DIGITS ZERO to NINE. 
LAA VII-1 p. 63 (top), 64 (below)
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          SLASHED DIGITS ZERO to NINE. 
LAA VII-1 p. 442, 443

          SLASHED DIGITS ZERO to NINE. 
From Andreä’s Type specimen book, 1834
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DOUBLE SLASHED DIGITS (, ,  ).
LAA VII-3 p. 630

DOUBLE SLASHED DIGITS (,  ).
LAA VII-3 p. 657
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Materialien zu offenen Punkten von i)  SP + ER 2023-05-03 

1 
 

Materialien zu offenen Punkten von i) in 
den Abschnitten 3 und 4 

Anmerkung 1 
In #62 gibt es TRIPLE SLASHED FIGURE n: 

 

(Ausschnitt aus aktueller interner Zwischenfassung S. 322 in #62) 

Anmerkung 2 
Es gibt auch Streichungen in die andere Richtung: 

 

VE VII, 8 v3 S. 213. Ein Vergleich mit der unmittelbar davor stehenden Stelle 

 

(VE VII, 8 v3 S. 212) zeigt, dass Leibniz wohl die beiden Gruppen mit Summe neun durch die 
unterschiedlichen Richtungen kennzeichnet und keine Kennzeichnung vornimmt, welche Werte 
negativen Termen entstammen. 

Anmerkung 3 
Es gibt auch Streichungen in beide Richtungen: 

Materialien zu offenen Punkten von i)  SP + ER 2023-05-03 

1 
 

Materialien zu offenen Punkten von i) in 
den Abschnitten 3 und 4 

Anmerkung 1 
In #62 gibt es TRIPLE SLASHED FIGURE n: 

 

(Ausschnitt aus aktueller interner Zwischenfassung S. 322 in #62) 

Anmerkung 2 
Es gibt auch Streichungen in die andere Richtung: 

 

VE VII, 8 v3 S. 213. Ein Vergleich mit der unmittelbar davor stehenden Stelle 

 

(VE VII, 8 v3 S. 212) zeigt, dass Leibniz wohl die beiden Gruppen mit Summe neun durch die 
unterschiedlichen Richtungen kennzeichnet und keine Kennzeichnung vornimmt, welche Werte 
negativen Termen entstammen. 

Anmerkung 3 
Es gibt auch Streichungen in beide Richtungen: 

Materialien zu offenen Punkten von i)  SP + ER 2023-05-03 

1 
 

Materialien zu offenen Punkten von i) in 
den Abschnitten 3 und 4 

Anmerkung 1 
In #62 gibt es TRIPLE SLASHED FIGURE n: 

 

(Ausschnitt aus aktueller interner Zwischenfassung S. 322 in #62) 

Anmerkung 2 
Es gibt auch Streichungen in die andere Richtung: 

 

VE VII, 8 v3 S. 213. Ein Vergleich mit der unmittelbar davor stehenden Stelle 

 

(VE VII, 8 v3 S. 212) zeigt, dass Leibniz wohl die beiden Gruppen mit Summe neun durch die 
unterschiedlichen Richtungen kennzeichnet und keine Kennzeichnung vornimmt, welche Werte 
negativen Termen entstammen. 

Anmerkung 3 
Es gibt auch Streichungen in beide Richtungen: 

Materialien zu offenen Punkten von i)  SP + ER 2023-05-03 

2 
 

 

(Ausschnitt aus aktueller interner Zwischenfassung S. 321 in #62) 

 

LH 12 1 Bl. 250 vo (= #62 von VII, 8). 

 

Various examples of SLASHED DIGITS, DOUBLE SLASHED DIGITS, BACKSLASHED 
 DIGITS, TRIPLE SLASHED DIGITS and CROSSED DIGITS.
LAA VII-8 (preliminary edition).
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Example of the use of digits in various strike modes; in a Leibniz manuscript.
This sheet shows also the use of  FACIT SIGN.
LH 12 I fol. 250 v

Use of slashed 
digits in: 
La seconda Parte 
Del General Trat-
tato Di Nvmeri, 
Et Misvre Di 
Nicolo Tartaglia 
(1556), fol. 37r
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Use of slashed digits in: 
La seconda Parte Del General Trattato Di Nvmeri, Et Misvre Di Nicolo Tartaglia (1556), fol. 37v

Examples of slashed 
digits in Bailey (1913).
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Examples of slashed digits in Wentworth & Smith (1919).
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Slashed digits in: Radatz 1999.

Slashed digits in: Padberg 1986.



Unicode Character Properties 
24-02.19. AS 

a) Historical mathematical operators 
A001;LEIBNIZIAN DIVISION SIGN;Sm;0;ON;;;;;N;;;;; 
A002;LEIBNIZIAN PRODUCT SIGN;Sm;0;ON;;;;;N;;;;; 
A003;LEIBNIZIAN DIVISION-PRODUCT SIGN;Sm;0;ON;;;;;N;;;;; 
A004;LEIBNIZIAN DIVISION STAFF SIGN 1;Sm;0;ON;;;;;N;;;;; 
A005;LEIBNIZIAN DIVISION STAFF SIGN 2;Sm;0;ON;;;;;N;;;;; 
 
b) Historical mathematical relations 
B001;LEIBNIZIAN EQUAL SIGN;Sm;0;ON;;;;;N;;;;; 
B002;LEIBNIZIAN DOUBLE EQUAL SIGN;Sm;0;ON;;;;;N;;;;; 
B003;LEIBNIZIAN EQUALITY WITH S SIGN;Sm;0;ON;;;;;N;;;;; 
B004;LEIBNIZIAN GREATER;Sm;0;ON;;;;;N;;;;; 
B005;LEIBNIZIAN LESS;Sm;0;ON;;;;;N;;;;; 
B006;BERNOULLIAN GREATER;Sm;0;ON;;;;;N;;;;; 
B007;BERNOULLIAN LESS;Sm;0;ON;;;;;N;;;;; 
B008;LEIBNIZIAN GREATER WITH P;Sm;0;ON;;;;;N;;;;; 
B009;LEIBNIZIAN LESS WITH P;Sm;0;ON;;;;;N;;;;; 
B010;LEIBNIZIAN GREATER-LESS SIGN;Sm;0;ON;;;;;N;;;;; 
B011;GREATER 2;Sm;0;ON;;;;;N;;;;; 
B012;LESS 2;Sm;0;ON;;;;;N;;;;; 
B013;PARALLEL GREATEREQUAL;Sm;0;ON;;;;;N;;;;; 
B014;PARALLEL LESSEQUAL;Sm;0;ON;;;;;N;;;;; 
B015;FACIT SIGN;Ll;0;L;<font> 0066;;;;N;;;;; 
B016;CARTESIAN EQUAL SIGN;Sm;0;ON;;;;;N;;;;; 
B017;TSCHIRNHAUS EQUAL SIGN;Sm;0;ON;;;;;N;;;;; 
B018;CONGRUENCE SIGN 1;Sm;0;ON;;;;;N;;;;; 
B019;CONGRUENCE SIGN 2;Sm;0;ON;;;;;N;;;;; 
B020;SIMILARITY SIGN;Sm;0;ON;;;;;N;;;;; 
B021;COINCIDENCE SIGN;Sm;0;ON;;;;;N;;;;; 
B022;LEIBNIZIAN SIMILARITY SIGN 1;Sm;0;ON;;;;;N;;;;; 
B023;LEIBNIZIAN SIMILARITY SIGN 2;Sm;0;ON;;;;;N;;;;; 
 
c) Leibnizian ambiguity signs 
C001;AMBIGUITY SIGN A-01;Sm;0;ON;;;;;N;;;;; 
C002;AMBIGUITY SIGN A-02;Sm;0;ON;;;;;N;;;;; 
C003;AMBIGUITY SIGN A-03;Sm;0;ON;;;;;N;;;;; 
C004;AMBIGUITY SIGN A-04;Sm;0;ON;;;;;N;;;;; 
C005;AMBIGUITY SIGN A-05;Sm;0;ON;;;;;N;;;;; 
C006;AMBIGUITY SIGN A-06;Sm;0;ON;;;;;N;;;;; 
C007;AMBIGUITY SIGN A-07;Sm;0;ON;;;;;N;;;;; 
C008;AMBIGUITY SIGN A-08;Sm;0;ON;;;;;N;;;;; 
C009;AMBIGUITY SIGN B-01;Sm;0;ON;;;;;N;;;;; 
C010;AMBIGUITY SIGN B-02;Sm;0;ON;;;;;N;;;;; 
C011;AMBIGUITY SIGN B-03;Sm;0;ON;;;;;N;;;;; 
C012;AMBIGUITY SIGN B-04;Sm;0;ON;;;;;N;;;;; 
C013;AMBIGUITY SIGN B-05;Sm;0;ON;;;;;N;;;;; 
C014;AMBIGUITY SIGN B-06;Sm;0;ON;;;;;N;;;;; 
C015;AMBIGUITY SIGN B-07;Sm;0;ON;;;;;N;;;;; 
C016;AMBIGUITY SIGN B-08;Sm;0;ON;;;;;N;;;;; 
C017;AMBIGUITY SIGN B-09;Sm;0;ON;;;;;N;;;;; 
C018;AMBIGUITY SIGN B-10;Sm;0;ON;;;;;N;;;;; 
C019;AMBIGUITY SIGN B-11;Sm;0;ON;;;;;N;;;;; 
C020;AMBIGUITY SIGN B-12;Sm;0;ON;;;;;N;;;;; 
C021;AMBIGUITY SIGN B-13;Sm;0;ON;;;;;N;;;;; 
C022;AMBIGUITY SIGN B-14;Sm;0;ON;;;;;N;;;;; 
C023;AMBIGUITY SIGN B-15;Sm;0;ON;;;;;N;;;;; 
C024;AMBIGUITY SIGN B-16;Sm;0;ON;;;;;N;;;;; 
C025;AMBIGUITY SIGN B-17;Sm;0;ON;;;;;N;;;;; 
C026;AMBIGUITY SIGN B-18;Sm;0;ON;;;;;N;;;;; 
C027;AMBIGUITY SIGN C-01;Sm;0;ON;;;;;N;;;;; 
C028;AMBIGUITY SIGN C-02;Sm;0;ON;;;;;N;;;;; 
C029;AMBIGUITY SIGN C-03;Sm;0;ON;;;;;N;;;;; 
C030;AMBIGUITY SIGN C-04;Sm;0;ON;;;;;N;;;;; 
C031;AMBIGUITY SIGN C-05;Sm;0;ON;;;;;N;;;;; 
C032;AMBIGUITY SIGN C-06;Sm;0;ON;;;;;N;;;;; 
C033;AMBIGUITY SIGN C-07;Sm;0;ON;;;;;N;;;;; 
C034;AMBIGUITY SIGN C-08;Sm;0;ON;;;;;N;;;;; 
C035;AMBIGUITY SIGN C-09;Sm;0;ON;;;;;N;;;;; 
C036;AMBIGUITY SIGN C-10;Sm;0;ON;;;;;N;;;;; 
C037;AMBIGUITY SIGN C-11;Sm;0;ON;;;;;N;;;;; 
C038;AMBIGUITY SIGN C-12;Sm;0;ON;;;;;N;;;;; 



C039;AMBIGUITY SIGN C-13;Sm;0;ON;;;;;N;;;;; 
C040;AMBIGUITY SIGN C-14;Sm;0;ON;;;;;N;;;;; 
C041;AMBIGUITY SIGN C-15;Sm;0;ON;;;;;N;;;;; 
C042;AMBIGUITY SIGN C-16;Sm;0;ON;;;;;N;;;;; 
C043;AMBIGUITY SIGN C-17;Sm;0;ON;;;;;N;;;;; 
C044;AMBIGUITY SIGN C-18;Sm;0;ON;;;;;N;;;;; 
C045;AMBIGUITY SIGN C-19;Sm;0;ON;;;;;N;;;;; 
C046;AMBIGUITY SIGN C-20;Sm;0;ON;;;;;N;;;;; 
C047;AMBIGUITY SIGN C-21;Sm;0;ON;;;;;N;;;;; 
C048;AMBIGUITY SIGN C-22;Sm;0;ON;;;;;N;;;;; 
C049;AMBIGUITY SIGN C-23;Sm;0;ON;;;;;N;;;;; 
C050;AMBIGUITY SIGN C-24;Sm;0;ON;;;;;N;;;;; 
C051;AMBIGUITY SIGN C-25;Sm;0;ON;;;;;N;;;;; 
C052;AMBIGUITY SIGN C-26;Sm;0;ON;;;;;N;;;;; 
C053;AMBIGUITY SIGN C-27;Sm;0;ON;;;;;N;;;;; 
C054;AMBIGUITY SIGN C-28;Sm;0;ON;;;;;N;;;;; 
C055;AMBIGUITY SIGN C-29;Sm;0;ON;;;;;N;;;;; 
C056;AMBIGUITY SIGN C-30;Sm;0;ON;;;;;N;;;;; 
C057;AMBIGUITY SIGN C-31;Sm;0;ON;;;;;N;;;;; 
C058;LEFT VIRGULA PARANTHESIS;Sm;0;ON;;;;;N;;;;; 
C059;RIGHT VIRGULA PARANTHESIS;Sm;0;ON;;;;;N;;;;; 
C060;PLUSMINUS SIGN;Sm;0;ON;;;;;N;;;;; 
C061;MINUSPLUS SIGN;Sm;0;ON;;;;;N;;;;; 
 
d) Geometrical signs 
D001;DOUBLE CIRCLE WITH DOT;So;0;ON;;;;;N;;;;; 
D002;CIRCLE WITH DOUBLE VERTICAL LINE;So;0;ON;;;;;N;;;;; 
D003;CIRCLE WITH DOUBLE VERTICAL AND HORIZONTAL LINE;So;0;ON;;;;;N;;;;; 
D004;DOUBLE CIRCLE WITH DOUBLE HORIZONTAL LINE;So;0;ON;;;;;N;;;;; 
D005;CIRCLE WITH HALF MOON OBLIQUE;So;0;ON;;;;;N;;;;; 
D006;HALF RIGHTHAND CIRCLE WITH DIAMETER;So;0;ON;;;;;N;;;;; 
D007;SMALL SECTOR WITH CHORD;So;0;ON;;;;;N;;;;; 
D008;SMALL SECTOR,So;0;ON;;;;;N;;;;; 
D009;SMALL SECTOR WITH DOUBLE ARC;So;0;ON;;;;;N;;;;; 
D010;SMALL SECTOR TRIANGLE;So;0;ON;;;;;N;;;;; 
D011;SMALL SEGMENT;So;0;ON;;;;;N;;;;; 
D012;RIGHT TRIANGLE POINTING RIGHT;So;0;ON;;;;;N;;;;; 
D013;KITE SIGN;So;0;ON;;;;;N;;;;; 
D014;ANGLE 1;So;0;ON;;;;;N;;;;; 
D015;ANGLE 2;So;0;ON;;;;;N;;;;; 
D016;ANGLE 3;So;0;ON;;;;;N;;;;; 
D017;ANGLE 4;So;0;ON;;;;;N;;;;; 
D018;ANGLE VERTICAL;So;0;ON;;;;;N;;;;; 
D019;CUBUS 1;So;0;ON;;;;;N;;;;; 
D020;CUBUS 2;So;0;ON;;;;;N;;;;; 
D021;HORIZONTAL DOUBLE SQUARE;So;0;ON;;;;;N;;;;; 
D022;VERTICAL DOUBLE SQUARE;So;0;ON;;;;;N;;;;; 
D023;THREE-PART BIG SQUARE 1;So;0;ON;;;;;N;;;;; 
D024;THREE-PART BIG SQUARE 2;So;0;ON;;;;;N;;;;; 
D025;FOUR-PART BIG SQUARE;So;0;ON;;;;;N;;;;; 
D026;HYPERBOLE;So;0;ON;;;;;N;;;;; 
 
e) Alchemical symbols 
E001;ALCHEMICAL SYMBOL FOR ALUMEN-PISCES;So;0;ON;;;;;N;;;;; 
E002;ALCHEMICAL SYMBOL FOR OIL BOILED;So;0;ON;;;;;N;;;;; 
E003;ALCHEMICAL SYMBOL FOR MOON-JUPITER;So;0;ON;;;;;N;;;;; 
E004;ALCHEMICAL SYMBOL FOR TARTAR-SALT;So;0;ON;;;;;N;;;;; 
E005;ALCHEMICAL SYMBOL ENCLOSED SUN;So;0;ON;;;;;;N;;;;; 
E006;ALCHEMICAL SYMBOL ENCLOSED MOON;So;0;ON;;;;N;;;;; 
E007;ALCHEMICAL SYMBOL FOR REALGAR 3;So;0;ON;;;;;N;;;;; 
E008;ALCHEMICAL SYMBOL FOR HORA 2;So;0;ON;;;;;;N;;;;; 
E009;ALCHEMICAL SYMBOL FOR RETORT 2;So;0;ON;;;;N;;;;; 
 
f) Miscellaneous scientific signs 
F001;CASTING-OUT-NINES;Sm;0;ON;;;;;N;;;;;     
F002;LUNATE ENCIRCLED FIGURE ONE;So;0;ON;;;;;N;;;;; 
F003;PROPORTION 1;So;0;ON;;;;;N;;;;; 
F004;PROPORTION 2;So;0;ON;;;;;N;;;;; 
F005;RIGHTHAND RELATION SIGN;So;0;ON;;;;;N;;;;; 
F006;LEFTHAND RELATION SIGN;So;0;ON;;;;;N;;;;; 
F007;CLOVERLEAF SIGN;So;0;ON;;;;;N;;;;; 
F008;INFINITY SIGN WITH DOTS;Sm;0;ON;;;;;N;;;;; 
F009;INVOLVED SIGN;Sm;0;ON;;;;;N;;;;; 



F010;LEIBNIZIAN ENCIRCLED V SIGN;Sm;0;ON;;;;;N;;;;; 
F011;LEIBNIZIAN BOXED ENCIRCLED V SIGN;Sm;0;ON;;;;;N;;;;; 
F012;BROKEN EMDASH;So;0;ON;;;;;N;;;;; 
F013;CROSSED EMDASH;So;0;ON;;;;;N;;;;; 
F014;BOLD PERIOD;Po;0;ON;;;;;N;;;;; 
F015;RADIX SIGN 1;Sm;0;ON;;;;;N;;;;; 
F016;RADIX SIGN 2;Sm;0;ON;;;;;N;;;;; 
F017;RADIX SIGN 3;Sm;0;ON;;;;;N;;;;; 
F018;COMBINING BOMBELLI POWER MARK;Mn;220;NSM;;;;;N;;;;; 
F019;COMBINING DOUBLE-WIDE SLASH;Mn;1;NSM;;;;;N;;;;; 
F020;COMBINING HALF CIRCLE BELOW;Mn;220;NSM;;;;;N;;;;; 
F021;COMBINING ENCLOSING SPIRAL MARK;Me;1;NSM;;;;;N;;;;; 
F022;COMBINING DOUBLE-WIDE ENCLOSING SPIRAL MARK;Me;1;NSM;;;;;N;;;;; 
F023;COMBINING FACTOR MARK;Mn;1;NSM;;;;;N;;;;; 
F024;COMBINING OVERLINE WITH TERMINALS;Mn;230;NSM;;;;;N;;;;; 
F025;COMBINING DOUBLE-WIDE OVERLINE WITH TERMINALS;Mn;230;NSM;;;;;N;;;;; 
F026;COMBINING HORIZONTAL PARANTHESIS;Mn;230;NSM;;;;;N;;;;; 
 
g) Superscript characters 
G001;SUPERSCRIPT ENCLOSED SMALL G SIGN;Sm;0;ON;;;;;N;;;;; 
G002;SUPERSCRIPT ENCLOSED SMALL N SIGN;Sm;0;ON;;;;;N;;;;; 
G003;SUPERSCRIPT ENCLOSED SMALL T SIGN;Sm;0;ON;;;;;N;;;;; 
G004;SUPERSCRIPT ENCLOSED SMALL X SIGN;Sm;0;ON;;;;;N;;;;; 
G005;SUPERSCRIPT ENCLOSED SMALL Z SIGN;Sm;0;ON;;;;;N;;;;; 
G006;SUPERSCRIPT ENCIRCLED SMALL Z SIGN;Sm;0;ON;;;;;N;;;;; 
G007;SUPERSCRIPT WAVE;Sm;0;ON;;;;;N;;;;; 
G008;SUPERSCRIPT WAVE WITH TOP LINE;Sm;0;ON;;;;;N;;;;; 
 
h) Letterlike symbols  
H001;BERNOULLIAN ALPHA-X SIGN;So;0;ON;;;;;N;;;;; 
H002;LATIN CAPITAL D WITH TOP BAR AND CROSSBAR;Sm;0;ON;;;;;N;;;;; 
H003;LATIN CAPITAL REVERSED L;Lu;0;L;;;;;N;;;;H004; 
H004;LATIN LOWERCASE REVERSED L;Ll;0;L;;;;;N;;;H003;;H003 
H005;LOWERCASE P WITH DOUBLE CROSSBAR;So;0;ON;;;;;N;;;;; 
H006;LOWERCASE KURRENT X SIGN;Sm;0;ON;;;;;N;;;;; 
H007;LATIN CAPITAL DOUBLE X;Lu;0;L;;;;;N;;;;H008 
H008;LATIN LOWERCASE DOUBLE X;Ll;0;L;;;;;N;;;H007;;H007 
H009;SIGMA-SIGMA SIGN;Sm;0;ON;;;;;N;;;;; 
H010;GREEK CAPITAL OMICRON-UPSILON;Lu;0;L;;;;;N;;;;H011; 
H011;GREEK LOWERCASE OMICRON-UPSILON;Ll;0;L;;;;;N;;;H010;;H010 
 
i) Coss symbols 
I001;LOWERCASE C WITH SMALL SLASH;So;0;ON;;;;;N;;;;; 
I002;LOWERCASE C WITH DESCENDER;So;0;ON;;;;;N;;;;; 
I003;LOWERCASE C WITH RIGHT LOOP;So;0;ON;;;;;N;;;;; 
I004;LOWERCASE D ROTUNDA WITH CROSSING LOOP;So;0;ON;;;;;N;;;;; 
I005;SMALL CAPITAL R WITH SLASH;So;0;ON;;;;;N;;;;; 
I006;LOWERCASE R ROTUNDA WITH LOOP;So;0;ON;;;;;N;;;;; 
I007;DOUBLE S ABBREVIATION SIGN;So;0;ON;;;;;N;;;;; 
I008;LOWERCASE LONG S WITH TOP LOOP;So;0;ON;;;;;N;;;;; 
I009;LOWERCASE KURRENT Z SIGN;So;0;ON;;;;;N;;;;; 
 
k) Digit characters 
K000;SLASHED DIGIT ZERO;Nd;0;EN;;0;0;0;;;;; 
K001;SLASHED DIGIT ONE;Nd;0;EN;;1;1;1;;;;; 
K002;SLASHED DIGIT TWO;Nd;0;EN;;2;2;2;;;;; 
K003;SLASHED DIGIT THREE;Nd;0;EN;;3;3;3;;;;; 
K004;SLASHED DIGIT FOUR;Nd;0;EN;;4;4;4;;;;; 
K005;SLASHED DIGIT FIVE;Nd;0;EN;;5;5;5;;;;; 
K006;SLASHED DIGIT SIX;Nd;0;EN;;6;6;6;;;;; 
K007;SLASHED DIGIT SEVEN;Nd;0;EN;;7;7;7;;;;; 
K008;SLASHED DIGIT EIGHT;Nd;0;EN;;8;8;8;;;;; 
K009;SLASHED DIGIT NINE;Nd;0;EN;;9;9;9;;;;; 
K010;DOUBLE SLASHED DIGIT ZERO;Nd;0;EN;;0;0;0;;;;; 
K011;DOUBLE SLASHED DIGIT ONE;Nd;0;EN;;1;1;1;;;;; 
K012;DOUBLE SLASHED DIGIT TWO;Nd;0;EN;;2;2;2;;;;; 
K013;DOUBLE SLASHED DIGIT THREE;Nd;0;EN;;3;3;3;;;;; 
K014;DOUBLE SLASHED DIGIT FOUR;Nd;0;EN;;4;4;4;;;;; 
K015;DOUBLE SLASHED DIGIT FIVE;Nd;0;EN;;5;5;5;;;;; 
K016;DOUBLE SLASHED DIGIT SIX;Nd;0;EN;;6;6;6;;;;; 
K017;DOUBLE SLASHED DIGIT SEVEN;Nd;0;EN;;7;7;7;;;;; 
K018;DOUBLE SLASHED DIGIT EIGHT;Nd;0;EN;;8;8;8;;;;; 
K019;DOUBLE SLASHED DIGIT NINE;Nd;0;EN;;9;9;9;;;;; 



 
K020;TRIPLE SLASHED DIGIT ZERO;Nd;0;EN;;0;0;0;;;;; 
K021;TRIPLE SLASHED DIGIT ONE;Nd;0;EN;;1;1;1;;;;; 
K022;TRIPLE SLASHED DIGIT TWO;Nd;0;EN;;2;2;2;;;;; 
K023;TRIPLE SLASHED DIGIT THREE;Nd;0;EN;;3;3;3;;;;; 
K024;TRIPLE SLASHED DIGIT FOUR;Nd;0;EN;;4;4;4;;;;; 
K025;TRIPLE SLASHED DIGIT FIVE;Nd;0;EN;;5;5;5;;;;; 
K026;TRIPLE SLASHED DIGIT SIX;Nd;0;EN;;6;6;6;;;;; 
K027;TRIPLE SLASHED DIGIT SEVEN;Nd;0;EN;;7;7;7;;;;; 
K028;TRIPLE SLASHED DIGIT EIGHT;Nd;0;EN;;8;8;8;;;;; 
K029;TRIPLE SLASHED DIGIT NINE;Nd;0;EN;;9;9;9;;;;; 
K030;BACKSLASHED DIGIT ZERO;Nd;0;EN;;0;0;0;;;;; 
K031;BACKSLASHED DIGIT ONE;Nd;0;EN;;1;1;1;;;;; 
K032;BACKSLASHED DIGIT TWO;Nd;0;EN;;2;2;2;;;;; 
K033;BACKSLASHED DIGIT THREE;Nd;0;EN;;3;3;3;;;;; 
K034;BACKSLASHED DIGIT FOUR;Nd;0;EN;;4;4;4;;;;; 
K035;BACKSLASHED DIGIT FIVE;Nd;0;EN;;5;5;5;;;;; 
K036;BACKSLASHED DIGIT SIX;Nd;0;EN;;6;6;6;;;;; 
K037;BACKSLASHED DIGIT SEVEN;Nd;0;EN;;7;7;7;;;;; 
K038;BACKSLASHED DIGIT EIGHT;Nd;0;EN;;8;8;8;;;;; 
K039;BACKSLASHED DIGIT NINE;Nd;0;EN;;9;9;9;;;;; 
K040;CROSSED DIGIT ZERO;Nd;0;EN;;0;0;0;;;;;  
K041;CROSSED DIGIT ONE;Nd;0;EN;;1;1;1;;;;; 
K042;CROSSED DIGIT TWO;Nd;0;EN;;2;2;2;;;;; 
K043;CROSSED DIGIT THREE;Nd;0;EN;;3;3;3;;;;; 
K044;CROSSED DIGIT FOUR;Nd;0;EN;;4;4;4;;;;; 
K045;CROSSED DIGIT FIVE;Nd;0;EN;;5;5;5;;;;; 
K046;CROSSED DIGIT SIX;Nd;0;EN;;6;6;6;;;;; 
K047;CROSSED DIGIT SEVEN;Nd;0;EN;;7;7;7;;;;; 
K048;CROSSED DIGIT EIGHT;Nd;0;EN;;8;8;8;;;;; 
K049;CROSSED DIGIT NINE;Nd;0;EN;;9;9;9;;;;; 
 
_ _ _ 
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