ISO/IEC JTC1/SC2/WG2 N5333
LUCP L-2518

Universal Multiple-Octet Coded Character Set
International Organization for Standardization
Internationale Standardisierungs-Organisation
Organisation Internationale de Normalisation
AeBviig Ogyaviopds Tumomoinong
Me>xayHapoaHasi OpraHu3anys o CTaHAAPTU3ALNY

Doc Type: Working Group Document
Title: Proposal to encode 12 cossic characters

Source: Uwe Mayer, Siegmund Probst, David Rabouin, Elisabeth Rinner, Andreas Stotzner,
Achim Trunk, Charlotte Wahl

Version: 3rd revised version

Previous versions: L-2438, L-2509

Related: Commentary doc.s L-2506, L-2512; L-2516n — see apendix

Status: forward to Script Encoding Working Group / WG2

Action: for expert review and encoding pipeline

Date: May 13, 2025

Requester’s reference: LUCP L-2518

1. Background

With this document we forward the 3rd version of our Cossic characters proposal About the
previous version we received recommendations by members of UTC and SEW, in February 2025
(L-2506) and in April 2025 (L.-2512). After the Zoom discussion on April 29 there was also a
further discussion about one naming issue (A. Freytag / A. Stétzner), which is attached to this doc.
as appendix, see p. 23ff.

In this new version we implement a number of alterations which follow the recommendations
given.

2. About Coss or cossic characters

“Coss” (or “Cofs”, 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 hiibfch Rechnung durch die kunftreichen regeln Algebre, so gemeinick-
lich die Cofs genent 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 Straburg in 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 “v> 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 addi-
tions. Since this set of cossic characters appears explicitly for a longer time in mathematical litera-
ture, we see a need to have them encoded, in order to enable precise content encoding in facsimile
transcriptions of the historic sources.
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Title page of Rudolff’s Coss,
edited in StraBburg 1525.

Source:

Miinchner Digitalisierungszentrum

Title page of Stifel’s new edition of
Rudolft’s Coss,

printed in Konigsberg 1553.
Source:

ETH Zurich
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https://www.digitale-sammlungen.de/de/view/bsb11267680?page=6,7
https://www.e-rara.ch/zut/content/zoom/1238795

3. Characters

The cossic characters set consists of two sub-groups. Group 1 is a range of 8 Latin abbreviation
characters, derivates from Latin letters ¢, d, r, [ and z. They represent the initials of the names of
roots or powers. These characters are comparable to other already encoded abbreviation charac-
ters, like 16 (libra, 2114), ¢ (per, 214C), & (denarius/penny, 20B0), P (prae-, A755) or 2 (-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 propose to encode the characters as mathematical symbols. In one case it has been worked out
that a double encoding is required: one mathematical symbol character and one as a Latin letter
character.

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 com-
bination with very specific meaning should justify their encoding, even if an apparent close optical
‘neighbourhood’ to existing characters can be observed.

It is not neccessary to encode all the characters in one place. If this proposal gets accepted,
the following new characters will exist:

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

Ce 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 & latin small letter delta

- A77A d latin small letter insular d

- 20B0 & german penny sign

© a0

Ze LOWERCASE R ROTUNDA WITH LOOP
= res, radix
- denotes the unknown
— A75D 2 latin small letter r rotunda
- A75D % latin small letter rum rotunda
- A776 R latin letter small capital rum
- 221A «/square root
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LATIN SMALL LIGATURE LONG S WITH DESCENDER S  xi06
= sursolidum

- denotes fifth power of the unknown in historical mathematics

- glyph always resembles long s and s

— corresponding mathematical symbol is [xi07]

— 017F [ latin small letter long s

— 0073 s latin small letter s

— 00DF B latin small letter sharp s

— A7D7 B latin small letter middle scots s

MATHEMATICAL ITALIC LIGATURE LONG S WITH DESCENDER S
= sursolidum

- denotes fifth power of the unknown in historical mathematics

- glyph always resembles long s and s

- in plain text the corresponding Latin letter [xi06] is preferred

LATIN SMALL LETTER LONG S WITH TOP LOOP

= sursolidum

- denotes fifth power of the unknown in historical mathematics
— 017F [ latin small letter long s

- 1E9C £ latin small letter long s with diagonal stroke

- 1E9D T latin small letter long s with high stroke

- xi06 latin small ligature long s with descender s

This character is proposed as a variation sequence:

¥
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(LOWERCASE KURRENT Z) variation sequence to U+1D4CF

xi07

This variation sequence character would introduce a new category of variation sequences
related to the Mathematical Alphanumerics (block 1D500) subgroup Script symbols
(lowercase, 1D4B6 to 1D4CF). There has been a concern wether this single char. should
justify such a new series of var. sequ. characters. Therefore we give the hint that in one of

our next proposals this letterlike symbol is contained:

v LOWERCASE KURRENT X SIGN

This may well be regarded as a case of the same kind and dealt with in the same way.

Further examples of the use of other kurrent style small letters in mathematical notation
can not be demonstrated at this point. It is, however, likely that more symbols of this kind

may be testified in the future.
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Group 2 is a set of three root or radix symbols, related to Vv (221A).
The names have been re-defined in order to match the naming scheme of 221A SQUARE ROOT.

A\ FOURTHROOT
- 221A \/square root

AAM  EIGHTH ROOT

- 221A \/square root

AMA/  SIXTEENTH ROOT

- 221A \/square root

4. The cubus characters

In group 1 there are two different characters for “cubus”: ¢ and CC. Although the meaning is the
same, the representative glyphs differ considerably. These typographic differences are strongly
tied to certain writing or publishing traditions. Therefore we propose to encode two 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.
This character pair situation is also evident with some other characters of the cossic set.

5. Radix characters

The LOWERCASE R ROTUNDA WITH LOOP 20 occurs frequently with the meaning of “res”
or “radix”. The left part of the glyph is derived from the shape of the capital R, in a similar way as
the left parts of the R ROTUNDA and RUM ROTUNDA characters (A75A to A75D) are derived
from R. The distinctive feature of 2p is its right half with a prominent crossing loop moving down
as a descender. In this form, the character unambiguously denotes the mathematical meaning in
contrast to the syllabic meaning “-rum” of A75C/A75D as well as of A776.

But, as the sources show, the small capital R with stroke R (A776, LATIN SMALL CAPITAL
RUM) has also been used in the set of cossic characters. Therefore we additionally propose the
addition of new anotations to this character, as follows:

A776 R LATIN LETTER SMALL CAPITAL RUM
» cossic sign for res, radix
-~ A75D 2 latin small letter rum rotunda
- [xxxx] 2o lowercase r rotunda with loop

6. Sursolidum characters

“Sursolidum” is also represented by two different characters: {8 and {%. This dual track situation has
evolved historically by different local notation traditions. On the one hand, in an edition of historic
sources it would not be tolerable to encode e.g. {3 (or even B, 00DF) instead of 2.

In the preceding discussions a variety of character names for {3 have been considered:

MATHEMATICAL ITALIC SHARP S
SHARP S WITH HOOK
MATHEMATICAL SHARP S
SHARP S WITH DESCENDER
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The background for a decision about the name has changed for two reasons: a) two characters are
proposed now instead of one; b) a further evaluation has revealed that a definition containing the
part ‘SHARP S’ would give a wrong interpretation of the character’s nature, identity and use.

A detailed discussion of this matter is to be found in the appendix at the end of this document.

Following a suggestion made by A. Freytag, we propose the names:

[xi06] LATIN SMALL LIGATURE LONG S WITH DESCENDER S
[xi07] MATHEMATICAL ITALIC LIGATURE LONG S WITH DESCENDER S

By this naming we achieve:

* compliance with established UCS naming conventions

* astructural and historical correct explanation

e a clearly understandable definition of the characters nature

e correct naming of the character’s base characters

e to avoid confusion with the German 3 (SHARP S)

* maintain the distinction between a plain-text character and a specific math character

e allow a different treatment of (xi07) and (xi06) in an Italic font,
if there should be any need for that

* leave the door open for a possible later request for a mathematical sharp s (without
a descender)

7. Census characters

There are also two different characters for “census/zensus”: ¢ and ¥, related either to ¢ or to z.
We propose LOWERCASE KURRENT Z as a new variation sequence on U+1D4CF.

Since ¢ and ¥ are derivates of two different base letters, ¢ is proposed seperately.
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8. Figures and further 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 19 for a synopsis of all characters belonging to the first group.
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Christoff Rudolff: Behend und hiibfch Rechnung durch die kunftreichen regeln Algebre, so gemein-
icklich die Cofs genennt werden. Stral3burg 1525. fol. 24v-25r, 27v-28r.
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Christoff Rudolff: Behend und hiibfch Rechnung durch die kunftreichen regeln Algebre, so gemein-
icklich die Cofs genennt werden. StraB3burg 1525. fol. 29v-30r, 53v-54r.
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Christoff Rudolff: Behend und hiibfch Rechnung ... StraBburg 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), § LOWERCASE D ROTUNDA WITH CROSSING LOOP,

20 LOWERCASE R ROTUNDA WITH LOOP, cc LOWERCASE C WITH RIGHT LOOP and f3
LATIN SMALL LIGATURE LONG S WITH DESCENDER S.

This print demonstrates the deliberate distinction between the cossic character % and the normal
fraktur 3 (see at+, ). Whereas in other scenarios this two shapes could be seen as ‘just’ glyph
variants without semantlc distinction, in this case the form difference is clearly an indicator for a
specific meaning. The character 3y (LOWERCASE KURRENT Z) is denoting zensus. It is graphi-
cally 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.
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Stifel 1544 (after Cajori). This sample shows ¥ (LOWERCASE KURRENT 7)),

20 LOWERCASE R ROTUNDA WITH LOOP, cc LOWERCASE C WITH RIGHT LOOP and
{8 LATIN SMALL LIGATURE LONG S WITH DESCENDER S.

Aurel] 1552, fol. 73B (after Cajori). This sample shows 3 (LOWERCASE KURRENT Z) (2.,
4.,6.8.), LOWERCASE D ROTUNDA WITH CROSSING LOOP (0.), 220 LOWERCASE R
ROTUNDA WITH LOOP (1.), cc LOWERCASE C WITH RIGHT LOOP 3.,6.,9.), and {3 LATIN
SMALL LIGATURE LONG S WITH DESCENDER S (5.,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, cc LOWERCASE C
WITH RIGHT LOOP and 3 LATIN SMALL LIGATURE LONG S WITH DESCENDER S.
These samples also demonstrate the usage of g (A776) as part of the cossic set, as well as the use
of slashed figures (on which we elaborate in another proposal).
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Two extracts from Recorde 1557 (after Cajori): c©c LOWERCASE C WITH RIGHT LOOP,
§ LOWERCASE D ROTUNDA WITH CROSSING LOOP, 20 LOWERCASE R ROTUNDA
WITH LOOP and 3 (LOWERCASE KURRENT Z).
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Example from Dee 1570 (after Cajori): cc LOWERCASE C WITH RIGHT LOOP and ¥
(LOWERCASE KURRENT 7).

0,I.,2, 23,4, 546, 7a’83 9, 10,
173&72\ qaaggaﬁ) gcf) bﬁ) gg%-; Cfffa%ﬁa
)

1,2,4,8,16,32,64,128,256,512,1024,

o GRS B A ote B LAESEE @ Wl (L ) behaie 8. 9

Cﬁ ’ ggcfa dﬁ: 2b/e 5 Cfﬁ’ ) gggg)
2048,4096,8192,16384,32768,65536.

From Peletier 1620.

C A PEIRIVINL . tre

$it rurfus Binomium primum 72 4 J¥ 2850, Maius nomen 71.
fecabitur in duas partes producentes 720, grartam partem quadratj
:880. maioris nominis , hac ratione. ‘

Semiflis maioris nominis 72. eff 36. a J¥ 60 + Jx 12
cuius quadrato 1296. detrala quarta. J¥ 60 = J¥ 11
ars pradicta 720. relinquit §76, cu=- 7 T
1us radix 24. addita ad femiffem no- o 1 Jx. 732 + 12
minatam 36. & derrafz zh eadem,fa- +J¥ 720 g
cit partes quafirs o, & 12. Lrgo ras 73 4 J¥ 2580
dix Binomsj eft J¥ 6o J¥ 13. quod N
hic probatum eft per multip!icationem radicis in {e quadracé .

Sit quoque eliciendz radix ex hoc refiduo fexto V¥ 60 — J¥ 132
Maius nomen J¥ 6o.diftribuetur in duas partes producétes 3.quar~
tam partem quadrat$ 13. minoris nominis, hoe paéto . Serpiflis ma-
ioris nominis J¥ 6o. elt J¥ 15. 2 cuius quadrato 1g. detratta nomi-
nata pars quarta 3. relinquit 3. cuius radix J¥ ra. addica adfe-
milfem J¥ 15. pradictam, & ab eadem fublata facit Farges Jg 15 4
J¥ 12, & J¥ 15 — J¥ 12. Ergo radix diti Refidui fexci eft Jx (V¥
35 V¥ 12) = J¥ (J¥ 12 1% 12 quod hic probatum eft ..

¥ (V¥ 15 = J¥ 12) — J¥ (V¥ 15 — J¥ 12
J¥ (V¥ 15 4 J¥ 12) — J¥ (V¥ 15 — J¥ 1n)

Quadrata partium. V¥ 1§ +‘}!§ 12 & Vg 15 — V¥ 12
—dJ8 3
—J¥ 3

Summa. J¥ 6ac — J¥ 13

Clavius 1608 (after Cajori): 3 (LOWERCASE KURRENT Z). 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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RS

From Wallis, Operum mathematicorum, 1657 (after Cajori); shows the use of f LOWERCASE
LONG S WITH TOP LOOQP for “sursolidum”.

The ¥ (LOWERCASE KURRENT Z) 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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Ms.LH 4 14b 1v., Leibniz 1676, shows a frequent use of cossic signs: ¢ LOWERCASE C WITH
SMALL SLASH for cubus, 20 LOWERCASE R ROTUNDA WITH LOOP for radix and 3 (LOW-
ERCASE KURRENT Z) 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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Christoff Rudolff: Behend und hiibfch Rechnung durch die kunftreichen regeln Algebre, so gemein-
icklich die Cofs genennt werden. Strallburg 1525. fol. 38v-39r., 41v-42r
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These characters can be seen related to the established radix symbol vV (221A).
Simon Stevin, L’arithmétique in (Euvres mathématiques, 1634 (after Cajori)
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Simon Stevin, Larithmétique in (Buvres mathématiques, 1634 (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:
W square root of square root, which corresponds to the forth root;
W square root of square root of square root, which corresponds to the eighth root;
MWW square root of square root of square root of square root, which corresponds to

the sixteenth root;
W 3@  cubic root of cubic root, which corresponds to the ninth root;
W @  forth root of forth root, which corresponds to the sixteenth root.

AV FOURTH ROOT, v/ EIGHTH ROOT,swwW SIXTEENTH ROOT
Marco Aurel, Arithmetica algebratica, 1552 (after Cajori)
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9. Synopsis (Group 1)

Giyph § | 2 | ¥ ¢ ¢ | @ | B | F

LOWERCASE | LOWERCASE | LOWERCASE | LOWERCASE | LOWERCASE | LOWERCASE | LATIN LOWERCASE
D ROTUNDA R ROTUNDA KURRENT Z C WITH C WITH C WITH SMALL LIGA- | LONG S
Character WITH CROSS- | WITH LOOP SIGN DESCENDER SMALL RIGHT LOOP TURE LONG WITH TOP
ING LOOP SLASH S WITH DE- LOOP
SCENDER S

dragma radix zensus census cubus cubus solidus sursolidum
Meaning sursolidum
semis

1 | Rudolf

1525 9

2 | Stifel
1544

3 | Aurel
1552

4 | Peletier
1554

5 | Recorde

1557 .z'?.

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.
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10. Unicode Character Properties

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

xi101; LOWERCASE C

x102; LOWERCASE C i

x1i03;LOWERCASE C WITH RIGHT LOOP;Sm;0;ON;;;;;N;;;::;

X104 ; LOWERCASE D

xi05; LOWERCASE R

xi06;LATIN SMALL LIGATURE LONG S WITH DESCENDER S;L1;0;L,017F 0073;;;;N;;;:;:;

“x” stands for unspecified codespace. “i” refers to our internal characters classification, see N5277.

11. Bibliography

LAA — refers to: Leibniz, Gottfried Wilhelm: Sdmtliche Schriften und Briefe. (‘Leibniz-Akademie-
Ausgabe’, many volumes)

LBr — refers to: Leibniz’s original correspondence papers, GWLB Hanover

LH — refers to: Leibniz’s original manuscripts, GWLB Hanover

Aurel, Marco: Arithmetica algebratica, Valencia 1552

Bombelli, Rafael: L’ Algebra. Bologna 1579

— : L’ Algebra. Milan 1966

Cajori, Florian: A history of mathematical notations. Chicago 1928

Cardano, Gerolamo: Opera omnia. Lyon 1663

Clavius, Christophorus: Algebra. Rome 1608

Dee, John: [preface] in: Euclid: The elements. Henry Billingsley (ed.), London 1570
Descartes, René: La Géométrie. Leiden 1637

Dulaurens, Frangois: Specimina Mathematica. Paris 1667

Ghaligai, Francesco: Pratica d’ Arithmetica, Florence 1552

Peletier, Jaques: L’ Algebre. Lyon 1554

Probst, Siegmund: Edition des symboles de Leibniz. PDF, Hanover 2023 (presentation Paris 2023)
Rudolff, Christoff: Behend und hiibsch Rechnung durch die kunstreichen regeln Algebre, so
gemeinicklich die Col3 genennt werden. StraB3burg 1525

Stevin, Simon: (Euvres mathématiques. Leiden 1634

Stifel, Michael: Arithmetica integra. Niirnberg 1544

Wallis, John: De sectionibus conicis nova methodo expositis tractatus. Oxford 1655

— : Operum mathematicorum, Oxford 1657

— : Treatise of Algebra. London 1685
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A. Administrative

1. Title: Proposal to add 12 cossic characters

2. Requester's name:  Uwe Mayer, Siegmund Probst, David Rabouin, Elisabeth Rinner, Andreas Stotzner,
Achim Trunk, Charlotte Wahl

. Requester type (Member body/Liaison/Individual contribution): Individual (work group)

. Submission date: 2025-05.13.

. Requester's reference (if applicable): LUCP L-2518

. Choose one of the following: 77777
This is a complete proposal: Yes

(or) More information will be provided later- T

o o~ W

. Technical — General

=W

. Choose one of the following:
a. This proposal is for a new script (set of characters): No

Proposed name of script:
b. The proposal is for addition of character(s) to an existing block:

Name of the existing block: not yet specified
2. Number of characters in proposal: 12
3. Proposed category (select one from below - see section 2.2 of P&P document):
A-Contemporary B.1-Specialized (small collection)  yeg B.2-Specialized (large collection)
C-Major extinct ~~~ D-Attested extinct " E-Minor extinct
F-Archaic Hieroglyphic or Ideographic =~ G-Obscure or questionable usage symbols
4. Is a repertoire including character names provided? Yes
a. If YES, are the names in accordance with the “character naming guidelines” 7777777
in Annex L of P&P document? Yes
b. Are the character shapes attached in a legible form suitable for review? 777777 Yes

5. Fonts related:
a. Who will provide the appropriate computerized font to the Project Editor of 10646 for publishing the
standard?

Andreas Stotzner

b. Identify the party granting a license for use of the font by the editors (include address, e-mail, ftp-site, etc.):
Andreas Stotzner Gestaltung, Klaufliigelweg 21, 88400 Biberach/R., Germany, as@signographie.de

6. References:

a. Are references (to other character sets, dictionaries, descriptive texts etc.) provided? Yes
b. Are published examples of use (such as samples from newspapers, magazines, or other sources)
of proposed characters attached? Yes

7. Special encoding issues:
Does the proposal address other aspects of character data processing (if applicable) such as input,
presentation, sorting, searching, indexing, transliteration etc. (if yes please enclose information)? No

8. Additional Information:

Submitters are invited to provide any additional information about Properties of the proposed Character(s) or Script
that will assist in correct understanding of and correct linguistic processing of the proposed character(s) or script.
Examples of such properties are: Casing information, Numeric information, Currency information, Display behaviour
information such as line breaks, widths etc., Combining behaviour, Spacing behaviour, Directional behaviour, Default
Collation behaviour, relevance in Mark Up contexts, Compatibility equivalence and other Unicode normalization related
information. See the Unicode standard at http://www.unicode.org. for such information on other scripts. Also see
Unicode Character Database ( http://www.unicode.org/reports/tr44/) and associated Unicode Technical Reports for
information needed for consideration by the Unicode Technical Committee for inclusion in the Unicode Standard.

' Form number: N4502-F (Original 1994-10-14; Revised 1995-01, 1995-04, 1996-04, 1996-08, 1999-03, 2001-05, 2001-09, 2003-
11, 2005-01, 2005-09, 2005-10, 2007-03, 2008-05, 2009-11, 2011-03, 2012-01)




C. Technical - Justification

1. Has this proposal for addition of character(s) been submitted before? Yes
If YES explain see L2/25-123 (L-2509) T
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,

Niedersdchsische Landesbibliothek (GWLB), Hanover,
Gottingen Academy of Science and Humanities in Lower Saxony (DE),
Philiumm research group of CNRS (UMR 7219, laboratoire SPHERE) /

Université de Paris VII;
general: scholars, researchers, authors and editors working in the field of
science history and upon editions of historic text corpora (e.g. of G. W.
Leibniz, but also many others)

If YES, available relevant documents: L-2409,1.-2410

3. Information on the user community for the proposed characters (for example: T

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) ClsiiinGn

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 principies 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)? No
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? T
If YES, reference:
9. Can any of the proposed characters be encoded using a composed character sequence of either

existing characters or other proposed characters? Yes
If YES, is a rationale for its inclusion provided? Yes
If YES, reference: seep.4
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?
If YES, reference:
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 ldeographic compatibility characters? No

If YES, are the equivalent corresponding unified ideographic characters identified? 77
If YES, reference:
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On the sursolidum character

Source: Andreas Stotzner, Asmus Freytag
Number: L-2516n

Version: 2nd extended vs.

Related: L-2509

Date: 25-05.12.

Status: FYI, for discussion

About the definition and name of the proposed sursolidum character



A. Stotzner <as@signographie.de> 30.4.202510:44

RE: Doc listing Script Encoding WG comments for tomorrow's
discussion

An Peter Constable <pgcon6@msn.com> - dwanders@sonic.net Kopie
Robin Leroy <eggrobin@unicode.org> - Asmus Freytag <asmusf@ix.netcom.com> - kucera@unicode.org -
kirk miller <kirk.miller@gmail.com>

And my notes regarding L2/25-123 (cossic characters):

¢ General consensus that sharp s with descender needs to be encoded as two characters:
o LATIN LETTER SMALL SHARP S WITH DESCENDER
o MATHEMATICAL ITALIC SMALL SHARP S WITH DESCENDER
o in publications, this is shown in math zones as an italic math symbol, but otherwise (e.qg.
footnotes) as an upright character

| still have a problem with the naming “SHARP S”, because it is incorrect and misleading. To the uninformed eye
the char. gives the impression being ‘some sort of B’, but that is only accidental, hence of no meaning.

On the one hand, B (sharp s) is of German origin, its essence is a long { with some extension on the right side,
which over time took on various shapes. To the day the form of that right part is not strictly defined, there are
various legitimate options.

On the other hand, our new letter is definitely derived from long f and s and from nothing else. Its origin is
Latin, its function is either an abbreviation (fursolidum, femis) or sometimes it can serve as a typographic
ligature (illustrifsimus).

Therefore it is not appropriate to name the Latin {_s character with the German term “sharp s”. We would give a
false information to generations to come.

We should define things properly and accurate. A naming decision should not be guided by accidental optical
similarities which are (more or less) deceiving.
Would these names be acceptable:

e LATIN LETTER SMALL SS WITH DESCENDER
e MATHEMATICAL ITALIC SMALL SS WITH DESCENDER

that would be consistent with the scheme in names like LATIN SMALL LETTER NJ (01CC) or LATIN SMALL
LETTER AE WITH MACRON (01ES3).

with regards,
Andreas Stotzner.



Asmus Freytag <asmusf@ix.netcom.com> 1.5.2025 01:24

Sursolidum: On character naming

An A. Stotzner <as@signographie.de> - Peter Constable <pgcon6@msn.com> - dwanders@sonic.net
Kopie Robin Leroy <eggrobin@unicode.org> - kucera@unicode.org - kirk miller <kirk.miller@gmail.com>

On 4/30/2025 1:44 AM, A. Stétzner wrote:

And my notes regarding L2/25-123 (cossic characters):

¢ General consensus that sharp s with descender needs to be encoded as two characters:
o LATIN LETTER SMALL SHARP S WITH DESCENDER
o MATHEMATICAL ITALIC SMALL SHARP S WITH DESCENDER
o in publications, this is shown in math zones as an italic math symbol, but otherwise (e.g.
footnotes) as an upright character

| still have a problem with the naming “SHARP S”, because it is incorrect and misleading. To the uninformed
eye the char. gives the impression being ‘some sort of B’, but that is only accidental, hence of no meaning.

Character names are tricky.

They serve two purposes. One is as a human-readable identifier. For that purpose, the name must be unique,
and should be mnemonic. Beyond identifying a character, it should also help with selecting among similar
characters.

For letters, we do this by basing a name on some more or less traditional name for that item in the alphabet.
Which works well for that purpose, because letters, for the most part, are encoded by their identities as
members of an alphabet, which sometimes allows a wider variety of shapes to be encoded by a single
character: the selection of the actual shape is then not a matter of plain text, but also doesn't or shouldn't affect
the meaning of the text as a whole.

However, once we go beyond base letters, composites or derivatives are named by modifying the name of the
base letter plus a modifier or modifying phrase. Rotated, reversed, inverted, or "with ..." are common. This is
done, even where some language, using these in their alphabet, may have a traditional name for that modified
character.

For symbols, we often name them by function, particularly if that association is near universal, such as for radix
(root) or integral. But often, we name the symbol by a description of its shape; that more easily accommodates
multiple, unrelated uses of the symbol. But it also means that related symbols are named so that they end up
with related descriptions (as much as possible). That detail of descriptive names helps in selecting the correct
character for the intended symbol, independent of the font's glyph choice.

Symbols that aren't universally related to a single concept also don't necessarily have an agreed-upon range of
permissible glyph shapes, unlike letters. Like with modified letters, descriptive names of derived symbols help
focus on the distinguishing feature between the base shape and the derivative. They thus help reign in the range
of acceptable glyph representations.

At the same times, names are neither exhaustive or perfect. The fact that we never change them, even if they
are incorrect, means that we prioritize their uniqueness and stability over the other aspects and sometimes
accept that names are primarily identifiers and do not always give an exhaustive or detailed description. The
way we address this, most often, is by providing an annotation in the namesilist, either to provide an alternate
informative name, or to indicate that an expanded or restricted range of glyphic variation is intended.

In this instance, there's a case to be made for noting the descender as a feature. But if we do that, then the
other part of the name needs to be the name of a base form. That gets complicated if the base form is not itself
a named character. However, as you notice, the existing letter can have representative glyphs that could be
analyzed they way you indicate, but crucially also allows a number of different variations that matter to font
designers but not to actual readers.

In this context, let's note that some of the submitted material substituted the sharp s for the sursolidum. This
indicates that it would be useful to establish the relation between a form with descender and one of the



equivalent forms without a descender that is a valid subrange of the full glyph range for sharp s.

A fully descriptive name of the symbol used for sursolidum would be something like
e LATIN SMALL LIGATURE LONG S WITH DESCENDER S

The long s we encode in Unicode is clearly one without a descender.

Ve

{

017F

and | would argue, if analyzed as a ligature, the descender is on the long s and not on the ligature. However, the

shape of the character is most assuredly not a digraph of "ss". Compare the example you gave of
vivD

nj

01CC

which clearly looks like "nj" and is not a ligature of "n" with "j". (Letter ae is an outlier, because it's a ligature
treated as a named letter in an alphabet for some languages and there was a political compromise made to
prioritize that over typographical naming which would have been more correct for other languages.)

To get back to the character at hand, a true digraph of long s and s would look like:

S

with the forms not connected, quite unlike the sursolidum. If we want to treat this as a ligature, the closest
analogy we have today is:

e LATIN SMALL LIGATURELONG ST

t

FBO5

For the SHARP S we have a range of glyphs, such as

BREISAS R

where the left most ones are from somewhat traditional type faces and the rightmost one is from a modern



mathematical font. For U+00DF, we explicitly note the two alternate forms as co-occurring with an annotation in
the namesilist.

Based on all of the foregoing, | would be comfortable with continuing to use the identifier (name) of
e MATHEMATICAL ITALIC SMALL SHARP S WITH DESCENDER
together with an annotation, such as:
o if used for sursolidum, the form should be a ligature of a long s with descender and s.
Alternatively, we could suggest that the form with descender has a restricted glyph range:
¢ unlike U+00DF the form with descender is always a ligature with s

The same for the non-italic version. Plus cross references between and to U+00DF.

To me, this solution has several advantages:

1. We establish that, in the context of a mathematical font, this contrasts with U+00DF by addition of a
descender. So that users know that when the need a form with descender to not use U+00DF.

2. We are also covered, in case there's a later request for a true mathematical italic sharp s with descender
(true meaning that the letter sharp s is intended, not just the ligature shape).

3. If we get a request of a mathematical sharp s (without a descender) we are also covered, because we've
set up the contrast correctly.

4. We head off encoding the distinction between an ss and sz version of these ligated forms by making
clear that they are always unified in encoding and any glyph preference in a certain context needs to be
specified outside plain text.

Summary

We have a number of constraints on character names that we can't easily satisfy all at once in this case,
partially because we are dealing with what essentially is a letterlike symbol or something that combines
features of both letters and symbols. If this forces a compromise in naming, that's not the first time.

We also have overlapping glyph ranges and need to be careful whether we want to establish in the encoding
that we are disunifying some glyph ranges in the encoding (even if only in the context of a derived shape), or
whether we want to simply indicate that either the derived form or its use for a certain context have a restricted
glyph range.

A/

PS: a more crucial question is whether we aren't making a mistaken identification here. The reason is that it can
be argued that the "descender" on the B is a feature of handwriting, not something intrinsic to the letter. Here
are some excerpts from early 20th century handwriting styles intended for elementary school instruction.

1O

Both clearly show a descender on the B, even though they are using a different ligature. An interesting detail is
that both were designed by the same person and the one on the right is of course Siitterlin.

The Wikipedia gives this shape for the B in its example of Kurrentschrift:



which is arguably an "s" shape with a connecting look, despite a claim to the contrary on the German
Wikipedia, and not a "z". Note for comparison that "tz" looks like this in the same sample:

tz

Given that as a background, we can ask ourselves if we should not simply encode a

e MATHEMATICAL SCRIPT SHARP S
¢ the form based on a ligature of long as and s is preferred

This would mean that the usage of some upright shape with descender in the footnotes would be erroneous.
Any upright form should not have a descender (but for the purpose of designating sursolidum would have to use
a font that is based on the long s s ligature).

¢ uuHkbKaf7bXY31zD.png (3 KB)

e J6ZbTb5AqOVHF6WYV.png (5 KB)

¢ URpR82MwDbEmMPCcd.png (3 KB)
¢ 3IUYdx5HbOd1k6JT.png (3 KB)

e GFLCsZ07HEPIim93L.png (14 KB)

e moWZdvA8jWb2fQDy.png (196 KB)
¢ jGO554yJadigkAlb.png (82 KB)

e vSXc8Dk6SJ22hF8k.png (5 KB)

e NA340vcaWp5I0U3V.png (6 KB)



A. Stotzner <as@signographie.de> 7.5.2025 19:59

Re: Sursolidum: On character naming

An Asmus Freytag <asmusf@ix.netcom.com> - Peter Constable <pgcon6@msn.com> -
dwanders@sonic.net Kopie Robin Leroy <eggrobin@unicode.org> - kucera@unicode.org -
kirk miller <kirk.miller@gmail.com> - Siegmund Probst <siegmund.probst@gwlb.de>

Thanks to Asmus Freytag for the impressive contribution to this topic, which seems to me being a typical
“three-whiskies-problem”...
Here some further thoughts upon it from my perspective.

Asmus Freytag <asmusf@ix.netcom.com> hat am 01.05.2025 01:23 CEST geschrieben:

Character names are tricky.
Given they are (in general), that would not free us from the task of making them as clear and fitting as possible.
I don’t think character names are tricky. They need to be “made to measure” and be based on precise thinking.

They serve two purposes. One is as a human-readable identifier. For that purpose, the name must be
unique, and should be mnemonic. Beyond identifying a character, it should also help with selecting among
similar characters.

Good point. The task of selecting is not served by a misleading name part. Moreover, even because there is a
close visual similarity, it becomes the more important to mark the relevant difference(s), in order to make
people understand those differences and enable them to make suitable decisions.

For letters, we do this by basing a name on some more or less traditional name for that item in the alphabet.
Which works well for that purpose, because letters, for the most part, are encoded by their identities as
members of an alphabet, which sometimes allows a wider variety of shapes to be encoded by a single
character:

the selection of the actual shape is then not a matter of plain text, but also doesn't or shouldn't affect the
meaning of the text as a whole.

Another good point. The actual shape is not what matters in the first place. What matters is what is meant by a
shape. How a shape is to be understood. What is meant by the shape of the fursolidum character is: a ligation
of f and s which (in most cases) serves as a stand-in or abbreviation for words like fursolidum or femis. The
rationale of choosing “...sharp s...” here can only be justified by appearance of shape, a visual similarity with B.
But that resemblance is merely accidental and therefore potentially misleading.

The modern B varieties which visually resemble long { and s are, at least in upright typography, a product of a
misconception in the early 20th century. Whereas the fursolidum character is a child of the Renaissance period,
hence ~500 years older. So it should be obvious that the fursolidum character just can’t be a derivative of sharp
S.

However, once we go beyond base letters, composites or derivatives are named by modifying the name of
the base letter

The fursolidum character is a composite or ligature, made of a long f and a round s, which are the base letters
in this case. But that implies: the German B (sharp s) is not the base letter of it. The base letters which the char.
derives from are f and s. Therefore it seems not appropriate to declare ‘sharp s’ in the characters name as the
base letter. Unlike the very old German B which has several handed down, well-known names (of which
‘scharfes s’ is one of the most usual and, seen linguistically, the most suitable), the fursolidum character has no
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inherited, popular name we could fall back to.

plus a modifier or modifying phrase. Rotated, reversed, inverted, or "with ..." are common. This is done,
even where some language, using these in their alphabet, may have a traditional name for that modified
character.

For symbols, we often name them by function, particularly if that association is near universal, such as for
radix (root) or integral. But often, we name the symbol by a description of its shape; that more easily
accommodates multiple, unrelated uses of the symbol.

But it also means that related symbols are named so that they end up with related descriptions (as much as
possible).

The boundary between letters and symbols can not be drawn categorically. For instance, 211E and 211F (&, R)
are basically letters with some graphic attachment, but they are widely used as symbols or (more precisely), as
ideograms (graphic expression for a certain item or concept). It is a very similar situation with the fursolidum
character.

That detail of descriptive names helps in selecting the correct character for the intended symbol,
independent of the font's glyph choice.

- only if one can be sure that the descriptive name is 100% correct. Can we be sure? Example: 211E is named
PRESCRIPTION TAKE. That is roughly OK as long as we are in Pharmacy matters (RECIPE would be less
anglosaxon-centristic but more appropriate because it is originally a Latin abbreviation for an R... word), but
when we are in Mathematics it can mean “Radix” (rare), when we are in Numismatics it happens to stand for
“Reverse” (side of a coin). So this char. would have been better off as LATIN CAPITAL R WITH CROSSBAR or
similar. Because that description is always right.

Symbols that aren't universally related to a single concept also don't necessarily have an agreed-upon
range of permissible glyph shapes, unlike letters.

The variability of acceptable glyph shapes depends on time and cultural environment, local customs, certain
writing traditions and more. This is valid for letters and symbols alike and also for letters or letter derivates
which function as abbreviations or symbols. The accepted variability usually doesn’t overrun certain limitations,
there’s always a (more or less) limited field of possibilities. Again, | would not draw a sharp line between letters
and symbols, generally.

Like with modified letters, descriptive names of derived symbols help focus on the distinguishing feature
between the base shape and the derivative. They thus help reign in the range of acceptable glyph
representations.

It could be said that in the case of the fursolidum character the descender of the base character{ is a
distinguishing feature, although it is a weak one because the ordinary long f can also feature a descender (- field
of possibilities). However, the Latin fursolidum character is definitely not a derivative of the German B. Although
the sharp s is much older than the fursolidum abbreviation it is obvious that Latin authors (or French or ltalian)
had not a German B in mind when they abbreviated fursolidum to 1_s. The base character of the fursolidum
abbr. is long 1.

At the same times, names are neither exhaustive or perfect.

Agreed. They don’t have to. But they ought to be appropriate.
The fact that we never change them, even if they are incorrect, means that we prioritize their uniqueness
and stability over the other aspects and sometimes accept that names are primarily identifiers and do not
always give an exhaustive or detailed description. The way we address this, most often, is by providing an
annotation in the namesilist, either to provide an alternate informative name, or to indicate that an expanded

or restricted range of glyphic variation is intended.

A possible annotation to the character would be: + glyph should always resemble long { and s.



In this instance, there's a case to be made for noting the descender as a feature. But if we do that, then the
other part of the name needs to be the name of a base form. That gets complicated if the base form is not
itself a named character. However, as you notice, the existing letter can have representative glyphs that
could be analyzed they way you indicate, but crucially also allows a number of different variations that
matter to font designers but not to actual readers.

In this context, let's note that some of the submitted material substituted the sharp s for the sursolidum.

That is right, but, as we have explained, this phenomenon is to be seen just as a makeshift because of
shortage of the proper letters in the composer’s workshop;. It occurs only in some German print works. In prints
from other countries (e.g. Aurel/Valencia-1552, Peletier/Lyon-1554) the {_s char. is used, it is also used in
Rudolff/StraBburg-1525/first edition, and in Stifel/Nuremberg-1544. Therefore the usage of {_s is the relevant
usage, and the occasional use of B is not actually relevant for the character’s definition.

This indicates that it would be useful to establish the relation between a form with descender and one of the
equivalent forms without a descender that is a valid subrange of the full glyph range for sharp s.

The permissible glyph shape range of 8 is not relevant here.

A fully descriptive name of the symbol used for sursolidum would be something like

e LATIN SMALL LIGATURE LONG S WITH DESCENDER S
— that would be an agreeable definition.
The long s we encode in Unicode is clearly one without a descender.

The same counts for B. But this is just because it is customary for modern Roman-style typefaces to have { and
B without descender. In fonts of other styles (e.g. script, chancery, ltalic, Kurrent, blackletter, Fraktur...){ and B
frequently feature a descender because it is customary in those styles.

For that reason — { and B may have a descender (as well) —, the feature of the descender is not what in any
case makes the difference.

and | would argue, if analyzed as a ligature, the descender is on the long s and not on the ligature. However,
the shape of the character is most assuredly not a digraph of "ss". Compare the example you gave of

— agreed, the part “ss” is not sufficiently unambiguous.

which clearly looks like "nj" and is not a ligature of "n" with "j". (Letter ae is an outlier, because it's a ligature
treated as a named letter in an alphabet for some languages and there was a political compromise made to
prioritize that over typographical naming which would have been more correct for other languages.)

To get back to the character at hand, a true digraph of long s and s would look like:

with the forms not connected, quite unlike the sursolidum. If we want to treat this as a ligature, the closest
analogy we have today is:

e LATIN SMALL LIGATURELONG ST

For the SHARP S we have a range of glyphs, such as

where the left most ones are from somewhat traditional type faces and the rightmost one is from a modern
mathematical font. For U+00DF, we explicitly note the two alternate forms as co-occurring with an
annotation in the nameslist.

Based on all of the foregoing, | would be comfortable with continuing to use the identifier (name) of

e MATHEMATICAL ITALIC SMALL SHARP S WITH DESCENDER



together with an annotation, such as:

o if used for sursolidum, the form should be a ligature of a long s with descender and s.
Alternatively, we could suggest that the form with descender has a restricted glyph range:

e unlike U+00DF the form with descender is always a ligature with s

The same for the non-italic version. Plus cross references between and to U+00DF.

To me, this solution has several advantages:

1. We establish that, in the context of a mathematical font, this contrasts with U+00DF by addition of a
descender. So that users know that when the need a form with descender to not use U+00DF.

2. We are also covered, in case there's a later request for a true mathematical italic sharp s with
descender (true meaning that the letter sharp s is intended, not just the ligature shape).

3. If we get a request of a mathematical sharp s (without a descender) we are also covered, because
we've set up the contrast correctly.

4. We head off encoding the distinction between an ss and sz version of these ligated forms by making
clear that they are always unified in encoding and any glyph preference in a certain context needs to
be specified outside plain text.

Summary

We have a number of constraints on character names that we can't easily satisfy all at once in this case,
partially because we are dealing with what essentially is a letterlike symbol or something that combines
features of both letters and symbols. If this forces a compromise in naming, that's not the first time.

We also have overlapping glyph ranges and need to be careful whether we want to establish in the

encoding that we are disunifying some glyph ranges in the encoding (even if only in the context of a derived

shape), or whether we want to simply indicate that either the derived form or its use for a certain context
have a restricted glyph range.

A/

Given that as a background, we can ask ourselves if we should not simply encode a

¢ MATHEMATICAL SCRIPT SHARP S
- rather not.

« the form based on a ligature of long as and s is preferred

This would mean that the usage of some upright shape with descender in the footnotes would be
erroneous. Any upright form should not have a descender (but for the purpose of designating sursolidum
would have to use a font that is based on the long s s ligature).

| propose the following solution:

M

LATIN SMALL LIGATURE LONG S WITH DESCENDER S
= sursolidum
+ glyph always resembles long s and s

@
MATHEMATICAL ITALIC LIGATURE LONG S WITH DESCENDER S
= sursolidum



* glyph always resembles long s and s
- corresponding text character is (1) [optional]

With this we achieve:

e compliance with practised naming conventions

¢ a structural and historical correct explanation

¢ a clearly understandable definition of the characters nature

¢ to avoid confusion of the Latin abbreviation character with the German B

allow (1) to be implemented in both a typeface’s Regular and Italic fonts with appropriate shapes
e maintain a safe distinction between a plain-text character and a specific math character

allow a different treatment of (1) and (2) in an ltalic font, if there should be any need for that
leave the door open for a possible later request for a mathematical sharp s (without a descender)

Andreas Stotzner

ps: further reading: on the origin of B (in German)



https://www.typografie.info/3/topic/36542-ponyhof-oder-zur-form-des-%C3%9F/
https://www.typografie.info/3/topic/36542-ponyhof-oder-zur-form-des-%C3%9F/

