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

2. Miscellaneous symbols in historic sources
In this proposal we introduce a number of various symbols, mainly from the field of historical
mathematics. Some of them are combining symbols (or marks) which in the sources occur in com-
bination with digits or other symbols.

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

	 CASTING-OUT-NINES     

	 LUNATE ENCIRCLED DIGIT ONE

	 PROPORTION WITH ONE STROKE

	 PROPORTION WITH TWO STROKES

	 INFINITY WITH TWO DOTS

	 INVOLVED

	 LEIBNIZIAN ENCIRCLED V

	 LEIBNIZIAN ENCIRCLED V IN BOX

	 BROKEN EMDASH

	 CROSSED EMDASH

 	 SUPERSCRIPT WAVE SYMBOL

 	 SUPERSCRIPT WAVE WITH OVERLINE SYMBOL

 	 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
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4.  Figures and explanations

  PROPORTION WITH ONE STROKE,  PROPORTION WITH TWO STROKES
LAA VII-7 p. 578

  PROPORTION WITH ONE 
STROKE,  PROPORTION WITH 
TWO STROKES
LH 35 XV 1, fol. 12r
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  PROPORTION WITH ONE STROKE,  PROPORTION WITH TWO STROKES
LAA VII-2 p. 850

 PROPORTION WITH TWO STROKES
LAA VII-6 p. 271

 PROPORTION WITH TWO STROKES
LH 35 V 6, fol. 10v
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 PROPORTION WITH TWO STROKES
This figure also shows the use of   WHITE CUBE (proposed in doc. L-2514 for u1F7F7).
LAA VII-6 P. 302

 PROPORTION WITH TWO STROKES
LH 35 VIII 30, fol. 68r
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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 35 XIII 3, fol. 250v

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1750&tx_dlf%5Bpage%5D=1&cHash=e3841e59e686d522a9e838048b9ded31
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 COMBINING BOMBELLI POWER MARK
A digit 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 digit 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 otherwise by 
the use of cossic signs. Today, we write x, x², x³, … instead. This combining mark is intended for 
the use with superscript digits (00B2, 00B3, 00B9; 2074…2079).
LAA VII-2 p. 662, 663



9

Version: 23-05.09. AS

Proposal to encode 21 miscellaneous scientific symbols L-2521

 COMBINING BOMBELLI POWER MARK
R. Bombelli, L’Algebra. Bologna 1579, p. 203
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 CASTING-OUT-NINES
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.
LAA VII-1 p. 530
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 INFINITY WITH DOTS
LH 4 VII B 2, fol. 73v (top), LAA VI-4 p. 873 (below)

versions (heart-shaped vs. X-shaped) is neccessary in some editorial contexts which deal 
critically with the discussion of various writing conventions and traditions.

#7  Realgar 3 appears to be ☋. Maybe some connection to the alchemical use of ☋ for ‘
purify’? Nitre flowers is probably the ordinary symbol for nitrum, U+1F715.
¶7   The Realgar symbol has a glyph based on an arc much more open than in the typical case 
of 260B, so that the different meaning is sufficiently manifest in a distinct shape. In the case 
of Nitre flowers we have established that 1F715 is the appropriate codepoint.

#8  INFINITY SIGN WITH DOTS This character could potentially already be accurately 
represented using the sequence ‹∞̣̇›.
¶8  This solution would require a sequence of three different existing characters of which two 
are combing characters. In which succession they are to be arranged properly? This is not at 
all obvious and hence this model would result in at least two different sequences in practice, 
which makes the identification of the character difficult to impossible, because one can never 
be sure (in a search) to reach all instances, when they happen to be encoded differently 
(although looking the same visually). Moreover, there is precedence of structurally similar 
cases encoded. For instance, the Mathematical Operators block contains a range of characters 
whose glyphs are built of other well-known base glyphs and dots, in the range 2238 to 2255; 
e.g. HOMOTHETIC (223B) and GEOMETRICALLY EQUAL TO (2251) can be seen as 
analogue characters, which have their own meaning, despite being graphically composed of 
prevalent glyphs. There are also many characters which are represented by combinations of 
e.g. = or < with a SLASH or ‘solidus overlay’. It is a feature inherent in mathematical 
notation that new expressions are created by combining established elements, in the one way 
or the other. Nevertheless, it is justifiable to assign a separate codepoint for such a character, 
because its use and meaning are testified and this encoding is conformant with established 
encoding practice and principles.

#9a  COMBINING SUPERSCRIPT UNDERSCORE, COMBINING SUPERSCRIPT 
UNDERSCORE WITH DOT BELOW, COMBINING SUPERSCRIPT BREVE MARK BELOW 
These should be handled through OpenType substitution. A few fonts have already implement-
ed mark miniaturization when a combining mark such as dieresis, caron, breve and dieresis 
are attached to miniature characters such as superscript characters, subscript characters 
and combining mark letters.
#9b  Certain “superscript” characters
I'm not convinced that encoding mathematical notation using encoding of superscript forms 
is appropriate. In mathematical layout, superscripting is a function of the notation, and 
anything placed in a such a slot, will be scaled and positioned. Suggest we require the use of 
mathematical layout engine with a proper rich-text (or markdown) format and encode only 

In a comment from SEW (2024) another solution has been proposed:
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 INVOLVED  – 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  – J. H. Rahn, Teutsche Algebra, 1659.



14

Version: 23-05.09. AS

Proposal to encode 21 miscellaneous scientific symbols L-2521

 LEIBNIZIAN ENCIRCLED V,  LEIBNIZIAN ENCIRCLED V IN BOX
LAA VII-1 p. 527 (above), LH 35 V 4, fol. 6 (below), LH 35 VIII 30, fol. 115r (bottom)

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 L-2520) 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,  LEIBNIZIAN ENCIRCLED V IN BOX
The typographical solution of these characters in the edition is bad. In fact the round shape has to 
be connected with the v, similar as in @ (0040).  – LAA VII-3 p. 406-407

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-3
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 BROKEN EMDASH,  CROSSED EMDASH
LAA III-9 p. 606 (top), p. 610 (below). In this example these two characters will be used alongside 
the existent EMDASH (2014) .

 BROKEN EMDASH,  CROSSED EMDASH
From a letter of César Caze to Leibniz (1699), LH 35 III B 7, fol. 4r

https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-iii-9
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  COMBINING OVERLINE WITH TERMINALS
  COMBINING DOUBLE-WIDE OVERLINE WITH TERMINALS
LAA VII-5 p. 587 (top); LH 35 XIII 1, fo. 446r (below)

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1746&tx_dlf%5Bpage%5D=1&cHash=44d07c9b56e0587b05ded8f42b6c045a
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 COMBINING FACTOR MARK
LAA VII-3 p. 167

 COMBINING FACTOR MARK
LH 35 XII 1, fol. 138r

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1751&tx_dlf%5Bpage%5D=1&cHash=e347de46b9a378c516ea6e84143eff0c
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 COMBINING HORIZONTAL PARANTHESIS
LAA VII-7 p. 329

 COMBINING HORIZONTAL PARANTHESIS
LH 35 I 17, fol. 5v

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?id=6&tx_dlf%5Bid%5D=1636&tx_dlf%5Bpage%5D=9
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 COMBINING HORIZONTAL PARANTHESIS
LAA VII-7 p. 357 – The glyphs applied in those two samples are not ideal.



 COMBINING HORIZONTAL PARANTHESIS
LH 35 XII 1, fol. 280r

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?id=6&tx_dlf%5Bid%5D=1751&tx_dlf%5Bpage%5D=559
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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
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 SUPERSCRIPT WAVE SYMBOL ,  SUPERSCRIPT WAVE SYMBOL WITH TOP LINE
LH 35 VII 1, fol. 39r. The edition of this manuscript is currently in progress.

 SUPERSCRIPT WAVE SYMBOL WITH TOP LINE
LH 35 VII 1, fol. 41v. The edition of this manuscript is currently in progress.

https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1891&tx_dlf%5Bpage%5D=1&cHash=fcf03c2a261b909bd08e017624619ce9
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5.  Unicode Character Properties

xf01;CASTING-OUT-NINES;Sm;0;ON;;;;;N;;;;;    
xf02;LUNATE ENCIRCLED DIGIT ONE;Sm;0;ON;;;;;N;;;;;
xf03;PROPORTION WITH ONE STROKE;Sm;0;ON;;;;;N;;;;;
xf04;PROPORTION WITH TWO STROKES;Sm;0;ON;;;;;N;;;;;
xf05;INFINITY WITH TWO DOTS;Sm;0;ON;;;;;N;;;;;
xf06;INVOLVED;Sm;0;ON;;;;;N;;;;;
xf07;LEIBNIZIAN ENCIRCLED V;Sm;0;ON;;;;;N;;;;;
xf08;LEIBNIZIAN ENCIRCLED V IN BOX;Sm;0;ON;;;;;N;;;;;
xf09;BROKEN EMDASH;So;0;ON;;;;;N;;;;;
xf10;CROSSED EMDASH;So;0;ON;;;;;N;;;;;
xf11;SUPERSCRIPT WAVE SYMBOL;Sm;0;ON;;;;;N;;;;;
xf12;SUPERSCRIPT WAVE WITH OVERLINE SYMBOL;Sm;0;ON;;;;;N;;;;;
xf13;COMBINING BOMBELLI POWER MARK;Mn;220;NSM;;;;;N;;;;;
xf14;COMBINING DOUBLE-WIDE SLASH;Mn;1;NSM;;;;;N;;;;;
xf15;COMBINING HALF CIRCLE BELOW;Mn;220;NSM;;;;;N;;;;;
xf16;COMBINING ENCLOSING SPIRAL MARK;Mn;1;NSM;;;;;N;;;;;
xf17;COMBINING DOUBLE-WIDE ENCLOSING SPIRAL MARK;Mn;1;NSM;;;;;N;;;;;
xf18;COMBINING FACTOR MARK;Mn;1;NSM;;;;;N;;;;;
xf19;COMBINING OVERLINE WITH TERMINALS;Mn;230;NSM;;;;;N;;;;;
xf20;COMBINING DOUBLE-WIDE OVERLINE WITH TERMINALS;Mn;234;NSM;;;;;N;;;;;
xf21;COMBINING HORIZONTAL PARANTHESIS;Mn;230;NSM;;;;;N;;;;;
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11. Does the proposal include use of combining characters and/or use of composite sequences? Yes  
 If YES, is a rationale for such use provided? Yes  
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