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1. Background 
Our proposal for encoding of 228 historic scientific characters (N5277 / L-24-02n), forwarded on 
February 19, 2024, has been discussed at the WG2-#71 meeting (June 10–14, 2024) in Prague. The 
discussion led to the idea to forward the several character groups seperately, in order to ease the 
approval process. Hence we intend to submit these character sets in a number of new proposals, of 
which this document is the 1st.  

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 (Hanover, Germany), supervised by the Göttingen Academy of Science and Humanities in 
Lower Saxony; 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). The characters proposed appear in the works of Gottfried 
Wilhelm Leibniz (1646–1716) and his contemporaries. 

For more general information about the Philiumm project and our research work, please see the 
doc. N5277. 

 
2. About Coss or cossic characters 
“Coss” (or “Coſs”, historic) is a German term for written or printed treatises about Algebra. It derives 
from Italian cosa (“thing”) which was used to denote variables in calculations. 

The first printed “Coss” was a book by German mathematician Christoff Rudolff (ca. 1500 – 
before 1543): Behend und hübſch Rechnung durch die kunſtreichen regeln Algebre, so gemeinicklich 
die Coſs genet werden. (“Handy and neat calculation by the artful Algebre rules, commonly so called 
the Coss.”) The work was based on older algebra manuscripts which the author studied in Vienna. The 
book was released in Straßburg 1525 and was out of stock shortly thereafter. Because it was such a 
desired title, Michael Stifel edited a new and extended version of Rudolff’s Coss in 1553. 

In the 1525 edition the character “√” was used the first time for radix in print. For the 
expression of powers (up to ninth) Rudolff used a set of special abbreviation characters. Some of them 
were common in writing at the time (and used for different purposes), some were rather special 
additions. Since this set of cossic characters appears explicitly for a longer time in mathematical 
literature, we see a need to have them encoded as a whole, in order to enable precise content encoding 
in facsimile transcriptions of the historic sources. 

R McGowan
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Title page of Rudolff’s Coss,
edited in Straßburg 1525.
Source:
Münchner Digitalisierungszentrum

Title page of Stifel’s new edition of 
Rudolff’s Coss,
printed in Königsberg 1553.
Source:
ETH Zurich

https://www.digitale-sammlungen.de/de/view/bsb11267680?page=6,7
https://www.e-rara.ch/zut/content/zoom/1238795
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3. Characters
The cossic characters set consists of two sub-groups. If this proposal gets accepted, the following 
new characters will exist.

Group 1 is a range of 8 Latin abbreviation characters, derivates from Latin letters c, d, r, ſ and z. 
They represent the initials of the names of roots or powers. These characters are comparable to 
other already encoded abbreviation characters, like ℔ (libra, 2114), ⅌ (per, 214C), ₰ (denarius/
penny, 20B0), ꝕ ( prae-, A755) or ꝝ (-rum, A75D) which show a combination of a modified basic 
shape with some sort of graphic attachment, like scriptive loops directly connected to or crossing 
the base glyph. 
We prefer to encode them as mathematical symbols, rather than as Latin letters. The aspect of case 
pairing is not relevant in all of the cases since no capital variants of these characters have ever 
been used anywhere. “Lowercase” in the proposed character names is merely to indicate the proper 
‘parent’ characters. The cossic characters do not occur as abbreviations in general Latin writing 
but exclusively in calculation contexts. Hence their specific shapes in combination with very 
specific meaning should justify their encoding, even if an apparent close optical ‘neighbourhood’ 
to existing characters can be observed.

 LOWERCASE C WITH SMALL SLASH
 = cubus
	 •	denotes	cube	of	the	unknown

 LOWERCASE C WITH RIGHT LOOP
 = cubus
	 •	denotes	cube	of	the	unknown

 LOWERCASE C WITH DESCENDER
 =	census
	 •	denotes	square	of	the	unknown

 LOWERCASE D ROTUNDA WITH CROSSING LOOP
 =	dragma
	 •	denotes	numerus	/	constant
 → 1E9F ẟ	latin	small	letter	delta
 → A77A ꝺ latin	small	letter	insular	d
 → 20B0 ₰	german	penny	sign

 LOWERCASE R ROTUNDA WITH LOOP
 =	res,	radix
	 •	denotes	the	unknown
 → A75D ꝛ latin	small	letter	r	rotunda
 → A75D ꝝ latin	small	letter	rum	rotunda
 → A776 ꝶ latin	letter	small	capital	rum
 → 221A √ square	root

We see a case for encoding this whole set of characters in its particular form and determined by its 
special meaning and function. For editions of historic sources in facsimile mode it is neccessary to 
encode these symbols accurately and unambiguously. 
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 LOWERCASE DOUBLE S ABBREVIATION SIGN
 =	sursolidum
	 •	denotes	fifth	power	of	the	unknown
 •	also	used	as	abbreviation	for	solidus,	semis
 → 017F ſ latin	small	letter	long	s
 → 0073 s latin	small	letter	s
 → 00DF ß latin	small	letter	sharp	s
 → A7D7 	latin	small	letter	middle	scots	s

 LOWERCASE LONG S WITH TOP LOOP
 =	sursolidum
	 •	denotes	fifth	power	of	the	unknown
 → 017F ſ latin	small	letter	long	s
 → 1E9C ẜ	latin	small	letter	long	s	with	diagonal	stroke
 → 1E9D ẝ	latin	small	letter	long	s	with	high	stroke

 LOWERCASE KURRENT Z SIGN
	 =	zensus
	 •	denotes	square	of	the	unknown
 → 0292 ʒ latin	small	letter	ezh

Group 2 is a set of root or radix symbols, their shapes beeing related to √ (221A).

 RADIX SIGN 1
 =	fourth	root
 → 221A √ square	root

 RADIX SIGN 2
 =	eighth	root
 → 221A √ square	root

 RADIX SIGN 3
 =	sixteenth	root
 → 221A √ square	root

In group 1 there are two different characters for “cubus”:  and ; two different characters for 
“census/zensus”:  and ; and two different characters for “sursolidum”:  and . Although 
the meaning is the same in either pairing, the actual glyphs differ considerably (most obvious 
with “census/zensus”) and these typographic differences are strongly tied to certain writing or 
publishing traditions. In an edition of sources it would not be tolerable to encode e.g.  instead 
of . Therefore we propose to encode all the characters, thus being in line with a principle which 
has been followed in e.g. the alchemical characters block, where also (in some cases) two or three 
different characters bear (basically) the same meaning.
Because the small capital R with stroke ꝶ (A776) does also belong to the set of cossic characters, 
we additionally propose a new anotation to this character in the standard:

A776 ꝶ  LATIN LETTER SMALL CAPITAL RUM
	 •	cossic	sign	for	res,	radix
 → XXXX  lowercase	r	rotunda	with	loop
 → A75D ꝝ latin	small	letter	rum	rotunda
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4. Figures and explanations
The Coss characters became a widely adopted set of characters for denoting powers and roots, in 
the 16th and 17th century. We show a couple of instances from printed sources and also a piece of 
manuscript evidence by Leibniz. See page 17 for a synopsis of all characters belonging to the first 
group.

Christoff Rudolff: Behend und hübſch Rechnung durch die kunſtreichen regeln Algebre, so 
gemeinicklich die Coſs genennt werden. Straßburg 1525. fol. 24v-25r, 27v-28r.
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Christoff Rudolff: Behend und hübſch Rechnung durch die kunſtreichen regeln Algebre, so 
gemeinicklich die Coſs genennt werden. Straßburg 1525. fol. 29v-30r, 53v-54r.
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Christoff Rudolff: Behend und hübſch Rechnung … Straßburg 1525, part of fol. 24v. In this chapter 
Rudolff introduces the set of root and power symbols by samples and explanations. We can see:  
LOWERCASE KURRENT Z SIGN,  LOWERCASE D ROTUNDA WITH CROSSING LOOP, 
 LOWERCASE R ROTUNDA WITH LOOP,  LOWERCASE C WITH RIGHT LOOP and  
LOWERCASE DOUBLE S ABBREVIATION SIGN. 

This print demonstrates the deliberate distinction between the cossic character  and the normal 
fraktur z (see at  ). Whereas in other scenarios this two shapes could be seen as ‘just’ glyph 
variants without semantic distinction, in this case the form difference is clearly an indicator for 
a specific meaning. 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. Therefore 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 
typographically 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 misleading to assign 00DF to the special usage shown in these examples.
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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 
 LOWERCASE 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  
LOWERCASE DOUBLE 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  and  LOWERCASE DOUBLE S ABBREVIATION SIGN.
These samples also demonstrate the usage of  (A776) as part of the cossic set, as well as the use 
of slashed figures (on which we elaborate in another proposal).

 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. In this setting of Roman type 
style the common z character will have the usual Greek-Latin ‘Zeta’ shape, z, whereas the symbol 
for zensus retains not only the z initial (in this Latin treatise one may expect census instead), but 
also the specific kurrent script form of the letter.
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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 for “sursolidum”. 
The  LOWERCASE KURRENT Z SIGN has been given a sort of ‘Latinization treatment’ here, 
based rather on the Greek/Roman zeta shape. We regard this as a glyph variant with no distinctive 
meaning.
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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 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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 RADIX SIGN 1,   RADIX SIGN 2 
Christoff Rudolff: Behend und hübſch Rechnung durch die kunſtreichen regeln Algebre, so 
gemeinicklich die Coſs genennt werden. Straßburg 1525. fol. 38v-39r., 41v-42r
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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 performed 
on an expression. In the Stevin example the combination with an encircled number indicates, 
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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Glyph        

Character
LOWERCASE 
D ROTUNDA 
WITH CROSS-
ING LOOP

LOWERCASE 
R ROTUNDA 
WITH LOOP

LOWERCASE 
KURRENT Z 
SIGN

LOWERCASE 
C WITH 
 DESCENDER

LOWERCASE 
C WITH 
SMALL 
SLASH

LOWERCASE 
C WITH 
RIGHT LOOP

LOWERCASE 
DOUBLE S 
ABBREVIA-
TION SIGN

LOWERCASE 
LONG S 
WITH TOP 
LOOP

Meaning
dragma 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 Leibniz 
MS 1676

12 MS Leiden 
17. c.

13 MS Ham-
burg 17. c.

Comparative survey of Coss characters in various sources, 1525 to 1676. 

5. Synopsis (Group 1)
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6. Unicode Character Properties

xi01;LOWERCASE C WITH SMALL SLASH;Sm;0;ON;;;;;N;;;;;
xi02;LOWERCASE C WITH DESCENDER;Sm;0;ON;;;;;N;;;;;
xi03;LOWERCASE C WITH RIGHT LOOP;Sm;0;ON;;;;;N;;;;;
xi04;LOWERCASE D ROTUNDA WITH CROSSING LOOP;Sm;0;ON;;;;;N;;;;;
xi05;LOWERCASE R ROTUNDA WITH LOOP;Sm;0;ON;;;;;N;;;;;
xi06;LOWERCASE DOUBLE S ABBREVIATION SIGN;Sm;0;ON;;;;;N;;;;;
xi07;LOWERCASE LONG S WITH TOP LOOP;Sm;0;ON;;;;;N;;;;;
xi08;LOWERCASE KURRENT Z SIGN;Sm;0;ON;;;;;N;;;;;
xi09;RADIX SIGN 1;Sm;0;ON;;;;;N;;;;;
xi10;RADIX SIGN 2;Sm;0;ON;;;;;N;;;;;
xi11;RADIX SIGN 3;Sm;0;ON;;;;;N;;;;;

“x” stands for unspecified codespace. “i” refers to our internal characters classification, see N5277.
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C. Technical - Justification  
   1. Has this proposal for addition of character(s) been submitted before? Yes  
 If YES explain see N5277 / L-24-02n  
2. Has contact been made to members of the user community (for example: National Body,   
 user groups of the script or characters, other experts, etc.)? Yes  
 If YES, with whom? Leibniz-Archiv, Forschungsstelle der Leibniz-Edition, 

Niedersächsische Landesbibliothek (GWLB), Hanover, 
Göttingen Academy of Science and Humanities in Lower Saxony (DE), 
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 If YES, available relevant documents: L-2409, L-2410  
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 size, demographics, information technology use, or publishing use) is included? Yes  
 Reference:   
4. The context of use for the proposed characters (type of use; common or rare) Common  
 Reference: mainly specialist usage, scholarly, worldwide  
5. Are the proposed characters in current use by the user community? Yes  
 If YES, where?  Reference: mainly Europe, Americas; other countries  
6. After giving due considerations to the principles in the P&P document must the proposed characters be entirely   
 in the BMP? No  
 If YES, is a rationale provided?   
 If YES, reference:   
7. Should the proposed characters be kept together in a contiguous range (rather than being scattered)? Yes  
8. Can any of the proposed characters be considered a presentation form of an existing    
 character or character sequence? No  
 If YES, is a rationale for its inclusion provided?   
 If YES, reference:   
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 existing characters or other proposed characters? No  
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10. Can any of the proposed character(s) be considered to be similar (in appearance or function)   
 to, or could be confused with, an existing character? No  
 If YES, is a rationale for its inclusion provided?   
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11. Does the proposal include use of combining characters and/or use of composite sequences? No  
 If YES, is a rationale for such use provided?   
 If YES, reference:   
 Is a list of composite sequences and their corresponding glyph images (graphic symbols) provided? No  
 If YES, reference:   
12. Does the proposal contain characters with any special properties such as    
 control function or similar semantics? No  
 If YES, describe in detail (include attachment if necessary)   
   
   
13. Does the proposal contain any Ideographic compatibility characters? No  
 If YES, are the equivalent corresponding unified ideographic characters identified?   
 If YES, reference:   
   
 




