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1. Background
The results of discussion of this proposal (see L.2/25-124) on April 29 are reflected in this new
version. The changes are:
* one or two unifications with an existing character
* name changes
* some glyph detail adjustments with regard to existing characters
We propose the new characters for the new Miscellaneous Symbols Supplement block 1CECO.

2. Mathematical-geometrical symbols in historic sources

The symbols proposed here are testified in historic mathematical works by G. W. Leibniz.
Leibniz always aimed to achieve a detailed and diversified notation for special problems or con-
cepts. The sets of various “sector” and “angle” symbols represent a certain way of mathematical
thinking, therefore the single characters not only bear several unique meanings respectively but
they also have a certain meaning as sets — as is with many other series of related mathematical
symbols.
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Originally we proposed these 10 characters:

SMALL SECTOR

SMALL SECTOR WITH CHORD
SMALL SECTOR WITH DOUBLE ARC
SMALL SECTOR TRIANGLE
HYPERBOLA

ANGLE-1

ANGLE-2

ANGLE-3

ANGLE-4

ANGLE OPENING UP

<SBANADDND <

3. Angle characters
The previously proposed char. £ ANGLE-1 is dropped and shall be unified with 2221 4 MEAS-
URED ANGLE. Discussion has revealed that the detail of wether the bow’s endings crossing the
lines or not, is not essential. In mathematical notation practice and in fonts both forms occur, for
example:

A Arial Unicode MS & Brill & Cambria Math

The remaining three symbols are seen in relation to 2221 and are now proposed as follows:
A MEASURED ANGLE WITH DOUBLE ARC

A MEASURED ANGLE WITH CONCAVE ARC

A MEASURED ANGLE WITH DOUBLE CONCAVE ARC

These symbols also relate in a way to another range of existing angle symbols, encoded at 299B
to 29AF. The glyphs of the three new characters may alternatively get the same detailing (crossing
bow lines) if that is more suitable with the representative glyph of 2221.

The other angle symbol:
V ANGLE OPENING UP

corresponds to 29A1 SPHERICAL ANGLE OPENING UP. Despite its similar shape it ought not
to be unifed with 2228 LOGICAL OR because in publications a distinction between the logical
expression and a geometry-related angle symbol needs to be maintained. The glyphs representing
the logical operators (2227-222A) are smaller and wider, in proportion similar to e.g. the + or =
symbols; whereas the default basic shape of the angle symbols is larger and more slim.
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4. Sector characters

The proposed sector symbols have been discussed in relation to 2314 o SECTOR. We concluded
that an acute angle of the new symbols is not mandatory, it may well be right angles, as in 2314.
Therefore the previous V SMALL SECTOR is going to be unified with 2314 < SECTOR. For that
character it would be favourable to make a minor glyph change in the code chart, it should be a
little larger (similar to the form it had in Unicode 1.0) and thus match the width of 2312 and 2313.
Together with 2314 the three new proposed characters would form a consistent set:

2314 <V SECTOR
< SECTOR WITH CHORD
<> SECTOR WITH DOUBLE ARC
</ SECTOR WITH CHORD AND DOTTED ARC

If the UTC would conclude not to enlarge the glyph of 2314, we would prefer to keep the four
proposed sector symbols in the form with acute angles (which is visually closer to manuscript
evidence) as follows; 2314 and the acute sector would not be unified:

V' ACUTE SECTOR

V' ACUTE SECTOR WITH CHORD

¥ ACUTE SECTOR WITH DOUBLE ARC

¥ ACUTE SECTOR WITH CHORD AND DOTTED ARC
(2314 © SECTOR)

5. Summary

We propose these new characters for inclusion in the new Miscellaneous Symbols Supplement
block 1CECO:

ICEF6 <7 SECTOR WITH CHORD

ICEF7 <7 SECTOR WITH DOUBLE ARC

ICEF8 X/ SECTOR WITH CHORD AND DOTTED ARC

ICEF9 A MEASURED ANGLE WITH DOUBLE ARC

ICEFA &£ MEASURED ANGLE WITH CONCAVE ARC

ICEFB AL MEASURED ANGLE WITH DOUBLE CONCAVE ARC
ICEFC V  ANGLE OPENING UP
ICEFD /\ HYPERBOLA
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1CEC0 Miscellaneous Symbols Supplement

Proposal to encode mathematical symbols

1CEC | 1CED | 1CEE | 1CEF
1CECO 1CEDO 1CEE0 1CEFO
A %4
1CEQ1 1CEDT 1CEET 1CEF1
m
1CEC2 1CED2 1CEE2 1CEF2
mn
v
1CEG3 1CED3 1CEE3 1CEF3
1CEC4 1CED4 1CEE4 1CEF4
1CECS 1CEDS 1CEES 1CEF5
1CEC6 1CED6 1CEE6 1CEF6
1CEC7 1CED7 1CEE7 1CEF7
1CEC8 1CED8 1CEE8 1CEF8
1CEC9 1CED9 1CEE9 1CEF9
1CECA 1CEDA 1CEEA 1CEFA
1CECB 1CEDB 1CEEB 1CEFB
1CECC 1CEDC 1CEEC 1CEFC
1CECD 1CEDD 1CEED 1CEFD
1CECE 1CEDE 1CEEE 1CEFE
1CECF 1CEDF 1CEEF 1CEFF

1CEFF

L-2515



5. Unicode Character Properties

5. Bibliography

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

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

Rinner, Elisabeth: List of glyphs in Leib.mf. PDF, Hanover 2022

6? Leibniz-Akademie-Ausgabe (LAA, general edition of Leibniz’s writings)

online LAA series VII (mathematical manuscripts, volumes 3 to 7 available online)

6. Figures and explanations
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< SECTOR WITH DOUBLE ARC
LH 351 14 fol. 88v. The edition of this manuscript is currently in progress.
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http://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1644&tx_dlf%5Bpage%5D=1&cHash=ce3bcae8e2af06ec33fdd20e66bef9f1

6. Figures and explanations

videmur obtinuisse, ut hoc pacto quadratura circuli devenerit problema solidum solubile,
et construi possit, quemadmodum problemata solida omnia. Sed in eo malum est, quod
una tantum est cognita a®. Si quaedam b. aequationem ingrederetur, tunc solvi posset
problema ope parabolae, deberet nimirum fieri aequatio talis posito y = z.
15 Y2 =az —b%. vel z? = [ay] — b2

haberemus solutionem saltem per parabolam, seu locum solidum. Quare si quis exhibere
posset segmentum circuli aequale cuidam sectori cuius arcus est radix segmenti demto
quodam quadrato cuius radix est alia a radio. Sed his non opus, sufficit prior illa aequatio:

Ty

a f

< SECTOR WITH CHORD
The corresponding Ms.: LH 35 II 1, fol. 287v
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https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?id=6&tx_dlf%5Bid%5D=1720&tx_dlf%5Bpage%5D=571

gravitatis ¢. erit 2ca n oum, pro v sinu verso paulo ante substituendo nunc or sinum

oo ™
tum. E n —. Sit —
rectum. Ergo c n - -. Sit o~

AB nwv. A(F) nv— g. av — ag n se[glm. dupl. AHA. Jam = + LHA n % Ergo

aé
=

2 )
n r erit ¢ N ror. Et o N ;. Porro B(F) n g. et ?g n_.

2 4+2LHA N Jam 2= nav—ag.et 2LHA n a%? ergo 2av—2ag+os6 n ad. Porro

) oroy dror ad
gn 2= et ¢ nroy. Ergo g n or fietque 2av — 2a§ +ord M 5 et pro v ponendo:

V62 — 05 habebitur aequatio in qua sola supererit or, quae proinde poterit semper
inveniri ex data Quadratura Circuli, et relatione arcus ad circumferentiam, aequatione
plana quod est absurdum. Non ergo poterit inveniri quadratura circuli. Sed ne in calculo
tanti momenti erremus omnia ab integro ordiemur.
Diameter AD n §. Peripheria n 7. Arcus AH n a. Sinus versus AB n v. Sinus
rectus HB n or. Momentuin aicus AH ex tangente verticis AT est duplum segmentum
..... ord Arcus
2

Segm. Sect. ALH ALH

ad ad 5
in rad. seu T Ergo 2= segm. n -5 —ovd, arcus momentum ex AT. Ergo A(F) n 5~

-

<> SECTOR WITH CHORD AND DOTTED ARC — LAA VII-5 p. 555

(2314 SECTOR) and <> SECTOR
WITH CHORD AND DOTTED
ARC,

Corresponding Ms.:

LH 35 VIS5, fol.1lv
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https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1927&tx_dlf%5Bpage%5D=1&cHash=f85a6390e9f05fc01a7de443fe5b8ef2

Mercatoris per divisionem; quia, ita series qualescunque propositae etiam irregulares satis
. : - b3 b2
nec ordine procedentes, ad figuram convenientem, revocantur, qualis ista est: 1" 3 I 5

5 etc. Variae aliae coniunctiones institui possunt, ut ista:

7~ T~ T
1 1+1 1+1 1+1 1+1 1+1 l[e‘tc]
1 2 3 4 5 6 7 & 9 10 11 12 ’

3 1 3 1 3 1

176 10 12 108 110

Et ita semper novae erui possunt figurae. Sumtis seriebus fractionum quadraticarum
unitate deminutarum:

1 1 1 1 1 1 1 1 1 1 1 1 1 1

10 §+5+E+ﬂ+£+ﬁ+ﬁ+%+®+ﬁ+m+ﬁ+ﬁ+ﬂ[etc']
o - O J O . O J ] . O . O
o o o O
~ ~ ~ ~
>0 >0 >
15 o o o<

Omnium terminorum punctatorum habetur summa; item omnium terminorum O
notat~rum; ~c¢ proinde et totius seriei; sed termini circulo notati pendent ex quad. circuli,
termini ~ ncotati ex quad. hyperb.

Sed yuid i:erminil 111 [etc.], sane sunt: ! ! !
. 3 24 63 120 7 "17°3 476n3°8 779
10~ 12 '
N HYPERBOLA

LAA VII-3 p. 386

The corresponding Ms.: LH 35 V 4 fol. 2v

Proposal to encode mathematical symbols L-2515 8


https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1924&tx_dlf%5Bpage%5D=1&cHash=5e25e0beb67ef8ede686d20f0be2997c

Quoniam autem series

5 i 1111 etc. a me inventa est; et series
3 15 35 63 99 143 ' ’
1 1 1
— — — etc. pendet ex quadratura circuli, itaque series
3 35 99 P *d o
1 1 1
e & 5 [etc.] etiam pendebit ex quadratura circuli.
1 1 1
3 3% 9 [etc.] resoluta dant:
! ! ! etc., cuius seriei origo est
173 577 9°11 o <
b B3 b b7 b9 pit
- — = — = — — - — . f i ium:
10 173 arF 5 7 aF 9 a etc. facta ex summis omnium
1—y? + gyt =y + y®—y1° etc.
Idem plane evenit, examinatis duabus alteris ad hyperbolam seriebus, o< et ~; ut
non sit opus immorari. Videamus quid fiat, ademtis:
3f. L 5 - (1) Eodem modo sumatur series, alia per saltus tertianos, quam ita notavi oc . 11
1+y 3 35
91—9 (2) Quoniam autem (a) constat seriem (&) series L ~ 7-389,6 etc. erg. Hrsg. fiinfmal  7f. circuli.
(1) Miror autem eandem ex una quam ex altera serie prodire figuram. Nam (2) % L 9 etc, (1) unde
N HYPERBOLA

LAA VII-3 p. 388

The corresponding Ms.: LH 35 V 4 fol. 3r
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https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1924&tx_dlf%5Bpage%5D=1&cHash=5e25e0beb67ef8ede686d20f0be2997c

13 Zu Fig. 3: Nach Aussage (4) so
hat in seiner Handzeichnung den Bogen -
verloren gegangen ist. Leibniz hat d
hat aber keine neue Zeichnung angeferti
Einzeichnen der Linie B-.p, der Ver
darzustellen. Hierbei hedeuten £
bis auf einige wenige Wini.!~noab;
15 modo: Eine ihnlich unbe
nimmt Leibniz LSB VII, 1 N.:

(2221 & MEASURED ANGLE), &4 MEASURED ANGLE WITH DOUBLE ARC, £« MEAS-
URED ANGLE WITH CONCAVE ARC, £« MEASURED ANGLE WITH DOUBLE CONCAVE
ARC — LAA VII-4 p. 409

410 INFINITESIMALMATHEMATIK 1670-1673
90 90 — 25 =65 =25+ 40 65
25 » Ang. 90-—50=40 65
50 65+ 40 — 105 S0
180 — 105 = 75 180

5 NB. recta DB continuata non cadit in @ punctum medium rectae C‘F -
A nam angulus EFw est £ ob \/CEF. et idem foret & ob VDwF.

[Teil 2]
Determinatio punctorum, sive quantitas linearum in fig. 3.

4 MEASURED ANGLE WITH DOUBLE ARC, £« MEASURED ANGLE WITH CONCAVE
ARC — LAAVII-4p.410

Corresponding
Ms:LH351I1,
fol. 143r
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https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1720&tx_dlf%5Bpage%5D=1&cHash=aa99d2543fd9bbcbe915638624a0cf3a
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1720&tx_dlf%5Bpage%5D=1&cHash=aa99d2543fd9bbcbe915638624a0cf3a

In circulo AB duct» applicata seu sinu CD iunctisque chordis AD Db erit \/l°
AUB simile .ADC. qua VACD = VADJB. rectus recto et VDAB = VDAC. ergo
VADC = VDB A. Eodem: moda X7 DCB simile utrique.

AL AD

krgo D - AC Ergo AB ~ AC = AD ~ AD. seu rectangulum sub diametro et

sinu verso aequatur quadrato chordae.

V ANGLE OPENING UP
LAA VII-4 p. 377

N.21 INFINITESIMALMATHEMATIK 1670-1673 385

Si dividantur omnia per ab vel a est genus quoddam solidi hyperboloeiformis, quod
quadrari potest.
.a—1 4a—4 9a—9 % .
Erit o-1 a-2 a_3 " a+ a+ a etc. summa a“. Ecce planum hyperboliforme
quadrabile.

Ergo ista rectangula ita crescent: ba = g2 2% = a2 3b%a
< < a—b " a—wm Y a3

apparet solidum istud ex rectangulis factum aequari momento hyperbolico seu ungulae.

etc. Unde 5

Videndum exactius.

[Teil 2]

In N/ ADL radius AL in sinum CD = AD sin. dimidii duplicatum, seu chordam
arcz Gotiin LM sinum complementi ares Jimidii. 10

VTU.> = LDB. Ergo UDT et ADL (V") asquales, ergo /2 UTD et ADK similia,
itemmn LM D, item HDL. MTW ang. = "DB. rag. TMW = ADL.
VDML =N/MTW.

Ang. ADC dimid. ang. ALE (alter ad centrum, alter ad circumferentiam, super
eodem arcu AE). Ergo et HDI V duplus ADC (quia HD = DI et HM = MI) = ALD. 15
(.‘_Ll:l cou — ALE. quia. .l";\.l; alcvudy — AE.

Vius HID (vel DHI) = V1'° HLS. supplenti dimidii anguli dati ALD nempe ALH
ad quadrantem.

Ang. ADB rect. = AGD rect. VADC = CBD. AG = AC. DC =GD. AH = HD.
et quia AK = GD. ergo GH = IK = IC. Porro VCIK = VAHD. item VCIK = AID. 20
ergo VAHD = VAID. Ergo et dimidii aequales seu VHID = VIHD.

1per (1) a’b (2) ab vel a L 4f. quadrabile. (1) Incipiatur inverso modo
%inus versusb chorda.qua ~ (a) b (b) chorda = b2a _ a2 () 2b2a
sinus versus supplementi a — b a—b a—2b

21-386,1 VIHD. (1) Ergo %/'™™ HDI est aequiangulum, ac proinde et aequilaterum ergo HI (FD)
= HD = AH. (2) Idemque L

(8) Ergo L

V ANGLE OPENING UP
LAA VII-4 p. 385

Ms.: see next page
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1. Choose one of the following:
a. This proposal is for a new script (set of characters): No
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Name of the existing block: Tt
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C. Technical - Justification
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13. Does the proposal contain any ldeographic compatibility characters? No
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