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1. Mathematical relation symbols in historic sources

The topic of this proposal is a group of symbols for relations, like equal, congruence, greater-than
or commensurability. They are testified in works of G. W. Leibniz and many other authors, mainly
of the 17th century. Some of the proposed characters basically represent the same meaning as e.g.
003D = EQUAL SIGN or 003E > GREATER-THAN SIGN. However, for the purpose of historio-
graphically exact transcriptions and editions it is neccessary to encode the difference between such
modern symbols and historic ones, since either of them may occur in the very same edition.

In character names we left out the component ‘SIGN’ as we see this in line with most of com-
parable names of symbols already encoded. In some cases we propose personal identifiers as name
parts (‘LEIBNIZIAN’, ‘CARTESIAN’) because we regard this as a suitable means of clarification.

2. Revision of Proposal

This 2" revision of the Relations proposal is a significant update and an extended version. After
expert discussion a couple of changes have been implemented. RECTANGULAR GREATER
OPEN RIGHT = and RECTANGULAR GREATER OPEN RIGHT — have been unified with
2ACD and 2ACE. The remaining characters 7 and c_ have been given new names in accord-
ance to 2ACD and 2ACE. HORIZONTAL EQUAL TO OR LESS-THAN < and HORIZONTAL
EQUAL TO OR GREATER-THAN = are now proposed as variation sequences based on 22DC
and 22DD.

The subset of the congruence characters has been re-ordered and in the course of recent research
work a number of additional characters has been identified. Some of these characters can be
defined as historic precedences of modern symbols like ~, =, = or X; in these cases they are
proposed as “lazy-S” variation sequences. The two characters I and C3 do not have “tilde” equi-
valents because their usage did not make it into modern math notation, they are therefore proposed
as new (historical) characters.

The Unicode Character Properties entries have been updated accordingly. This version also con-
tains more demonstration samples from MS sources as well as from printed editions.
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3.a New Characters
If this proposal gets accepted, the following 29 new characters will exist:

o Fgd 8HdHdHHAL!N L 3= =" 33 a3 3

2

29 B

LEIBNIZIAN EQUAL

LEIBNIZIAN EQUAL WITH DOUBLE VERTICALS
LEIBNIZIAN EQUAL WITH SMALL S

LEIBNIZIAN GREATER

LEIBNIZIAN LESS

LEIBNIZIAN GREATER WITH SMALL P
LEIBNIZIAN LESS WITH SMALL P

LEIBNIZIAN GREATER-LESS

INVERTED SQUARE LEFT OPEN BOX OPERATOR
INVERTED SQUARE RIGHT OPEN BOX OPERATOR
TWO-LINE GREATER

TWO-LINE LESS

COMMENSURABILITY

INCOMMENSURABILITY

COMMENSURABILITY IN SQUARE
INCOMMENSURABILITY IN SQUARE

CARTESIAN EQUAL

LEIBNIZIAN CONGRUENCE

LEIBNIZIAN CONGRUENCE WITH VERTICAL BAR
LEIBNIZIAN CONGRUENCE-2

LEIBNIZIAN CONGRUENCE-2 INVERTED
LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL BAR
LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL AND VERTICAL BAR
LEIBNIZIAN COINCIDENCE

INVERTED LAZY S OVER LAZY S

LEIBNIZIAN SIMILARITY

LEIBNIZIAN SIMILARITY-2

LEIBNIZIAN DISSIMILARITY

FACIT SYMBOL
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3.b New Variation sequences

For these characters we propose new standardized variation sequences:
variation sequence to CARTESIAN EQUAL >

variation sequence to 223D — REVERSED TILDE «

variation sequence to 2243 — ASYMPTOTICALLY EQUALTO ~
variation sequence to 22CD — REVERSED TILDE EQUALS =
variation sequence to 2242 — MINUS TILDE =

variation sequence to 2248 — ALMOST EQUALTO =~

variation sequence to 2A6C — SIMILAR MINUS SIMILAR =

variation sequence to 22DC — EQUAL TO OR LESS-THAN <

NEALZR 22 2 IS 12 S8

variation sequence to 22DD — EQUAL TO OR GREATER-THAN >

The character o is a historically significant variant of the widely used CARTESIAN EQUAL sign
0, see further explanations on p. 37f.
The other 8 variations relate to existing characters.

When a source is referenced by e.g. =
LAA VII-3, that means: Leibniz-Edition, Sy
Akademie-Ausgabe, series VII, volume 3.
For mathematical topics series III and VII
are relevant in the first place. Currently,
of series III volumes 5 to 10 and of series
VII volumes 3 to 8 are accessible online
(PDF). Go to leibnizedition.de to select a
series and a volume:

SERIES VII
MATHEMATICAL WRITINGS
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4. Figures and explanations

Leibniz made use of a fine differentiation of notions of equality and inequality in his mathematical
writings. The character  LEIBNIZIAN EQUAL signifies in many of his mathematical works
equality in the common meaning as it denotes the equality of two things with regard to some

property.

n LEIBNIZIAN EQUAL
LLH 35 XIII 3, fol. 72r

n LEIBNIZIAN EQUAL, 1 LEIBNIZIAN GREATER, - LEIBNIZIAN LESS
LH35111,fol. 8r
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https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1750&tx_dlf%5Bpage%5D=1&cHash=e3841e59e686d522a9e838048b9ded31
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1643&tx_dlf%5Bpage%5D=1&cHash=14e096e4bafdbc172a5a9b829f41247b

n LEIBNIZIAN EQUAL, 1 LEIBNIZIAN GREATER, - LEIBNIZIAN LESS
LH35111,fol. 7v

n LEIBNIZIAN EQUAL
LH 35 XIII 3, fol. 73v

Proposal to encode historical mathematical relations L-2530


https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1750&tx_dlf%5Bpage%5D=1&cHash=e3841e59e686d522a9e838048b9ded31
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Leibniz adopted the symbol (as well as the related symbols for “greater than” and “less than”)
probably in 1674, after reading Francois Dulaurens: Specimina Mathematica Duobus Libris Com-
prehensa, Paris, 1667.

r LEIBNIZIAN EQUAL, - LEIBNIZIAN GREATER, - LEIBNIZIAN LESS
Dulaurens, Specimina Mathematica, 1667. Note the typesetter’s makeshift solution, he borrowed
two different greek I1-characters for eequale and majus.
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552 II. ZAHLENTHEORETISCHE STUDIEN 1672 —1676 N. 81

td + 2 d + 22
enc Lo . ergo A/ —i~z integer ne — c¢. Videndum iam quomodo quadratum

v v

numero auctum minutumve vel eius negatio possit exacte dividi per quadratum. An sic:
Y. + zs
v

formula habens duas radices falsas aequales.

ne si summa duorum quadratorum divisibilis per quadratum est ergo necessario

5 Est v2qy?+ 2% seu v )72 4 z2et vrll_. vrl—“;. yi+zine.siveypn Je—z?
e o8
R,
etzpje—yt y.—,ev’—z’(qula yn )etzr-lev’—y'.y’rlev‘—z'.ergoy'
A

vae—z.ety‘rlv e +z.etz‘va;-—y.etz’vae_}+ y.

Sed quaedam ex his determinationibus non nisi consequentiae priorum. Ante omnia
2 72
b | il V’rly: et vip —. Sed sufficiunt duae posteriores. Rursus vip ﬁ-y-
e e

vtz 72 | 2
10 et v : . Ergo y2 4 22 ey.velpy:Z.Sedhocobintegranmpu'u

patet. y? 4 22 e. Sed nihil ex his.

~ LEIBNIZIAN GREATER, - LEIBNIZIAN LESS
LAA VII-1 p. 552

N, 345 ALGEBRAISCHE STUDIEN 1675-1676 475
g ; = q’ q* : ;
Porro differentia quadratorum, i + 27 sive ﬁ semper habet radicem cubi-

cam ﬂ Et ex demonstratis alibi, % n b2 + ca. Ereu 0% 5.

Habemus ergo semper determinationes duas, b’ n 5 et b" j Praeterea 2b debet

metiri ipsam r. Quibus tribus conditionibus consideraus sive in numeris sive in literis
radix integra rationalis semper haberi poterit.
Si b affirmativa anantitas
3
b? n 9 9 q 1

3 I 2 Ll __ﬁ seu  ca L‘ b’+c.nm=. can = -
" ra 703 8 3 3

b —qb—rSL‘ i l:rc_ynd.h3 mr 4ok E;auﬂm’ p gb, sive

Ergo

bzpq.\\
Tam 3b2r|q.’

7.b3 n I.
Si1 b su « uantitas negativa tunc quia — 8b® * +2qb—r n 0. sive 86> —2gb+r1 n 0.
crit 8% n —r + 2gb. et q p 4b% Tam ante autem habueramus q p 3-’. 2= prior

deterroinatio ~nelior. Porro ob — b® + 3bca n E erit 3ca p b2. Iam 3b* + jca n q. Ery

r b q3 r2 a__ SEE SRS PRt - nnmlﬂruii

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

Ideally these character’s glyphs are adjusted with their horizontal parts to the math axis,
like e.g. + and —

— —r M MR Math Axis
| | 1 ¢
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Whereas the printer of Dulaurens’ book (mis-)used capital Greek Pi types as stand-ins for equality
and greater, thus getting the representations of greater and less inconsistent; in Leibniz’s manu-
scripts we encounter a well-considered coordination of these signs: The equals sign represents, as
it were, a balance beam with two equal weights symbolized by the vertical strokes. For greater and
less, respectively, vertical strokes of unequal length are used. These symbols have to be aligned
vertically with their horizontal parts to the math axis which is usually represented by the vertical
centres of + and — (plus, minus). This graphosystemic requirement together with different seman-
tics exclude o LEIBNIZIAN EQUAL from being united with the (visually similar) character 2293
n SQUARE CAP.

e FHR — 243 M1 +=< vt i
v —+HRA—24+3 F+=<
s +HR—24+3 1 4+=<

+Hh =243 A+=<1l—ry

2293

Due to their semantical connections, the 2293 M SQUARE CAP, 2229 N INTERSECTION, 222A
U UNION and 2294 LI SQUARE CUP characters need a strong consistency in their visual re-
presentation. The same is needed for q LEIBNIZIAN EQUAL, i LEIBNIZIAN EQUAL WITH
DOUBLE VERTICALS, g LEIBNIZIAN EQUALITY WITH S, n LEIBNIZIAN GREATER, r
LEIBNIZIAN LESS, m LEIBNIZIAN GREATER WITH SMALL P, 5 LEIBNIZIAN LESS WITH
SMALL P and i, LEIBNIZIAN GREATER-LESS.

This is how the glyphs of the new characters may be integrated into a Roman-style typeface:
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Leibniz derived the configurations of several other symbols from - LEIBNIZIAN EQUAL.:

s LEIBNIZIAN EQUALITY WITH S denotes a kind of equality by definition that originates from
equating two expressions with each other as in the phrase “let a be equal to 5. Unlike the defini-
tion sign in modern mathematics, there is no specific direction in Leibniz’s sign. The “s” in the
sign is an abbreviation of the Latin word “sit”.

Combining both - and ~ into I, LEIBNIZIAN GREATER-LESS leads to an ambiguous inequality
sign that denotes “greater than in the first case and less than in the second case”.

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

s LEIBNIZIAN EQUALITY WITH S
LH 35V 14, fol. 19r. The edition of this manuscript is currently in progress.
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iy LEIBNIZIAN GREATER-LESS
LH 35 XIII 3, fol. 150v. The edition of this manuscript is currently in progress.

N. 387 DIFFERENZEN, FOLGEN, REIHEN 1672-1676 443

2 &2

i w

o Myws— ’9‘7 SFe— 5 ponendo y abscissam, z ordinatam, w differentiam [ordina-
tarum,, < “Zicimam ordinatami, b ultimam abscissam. Quae est reg. [6.] schediasm. part.
e

% 4 yw? — ywx .

2
o Quod ut 1 t 1i s fiet : + . ¢ me2n . Tam
—. Quod ut exemplo nostro applicemus fiet — + ——— — — — [y
2 3 i yhi e LiDye gl Sy b’
7

2 1
———m +. brgo (1) —

Unde duci potest corollarium semper haberi summam seriei

e : :
== mie? A, Tungamns duas aequationes supra in-
T b .

A
1
ventas: (2) i-|1'r|£C -Bn2A+B(3). ¥ Ergo(4)Cn A+B et (5) y___ n C. Ergo (6)
1 1

1 1
—2——EnA Bper5. et 4. Tam B n ;3 —2A. per 2. et 3. brgo-—-——frn@ @A
[’}

1 g 1l gt o
b sl i : Al s el S SR ) T e
Tam Any2 eb+bperaeq.1 et flet 5 N2 +y2 @ +b

Error caleuli in eo quod scilicet ordinatam primam quae differentiarum summa est,
cum ultima, confudi. Aequatio, in qua ultima ordinata adhibetur ut ubi est b servit
tantum ad finite productarum serierum inveniendas summas.

m LEIBNIZIAN EQUAL WITH DOUBLE VERTICALS
Leibniz uses this symbol for “equality of sums”.
LAA VII-3 p. 443
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https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-3

il

e
" 99
ze zc
T Hawra B me
v z 4 v z ErOvIOO5 zc
ST e T S T BT
v z o 1}1005[] ze o
¢ P 1005 T 1008 ™ etoos T
10 [ Tschirnhaus mit Ergdnzungen von Leibniz]
[ Sl 8 Mgl ot
G B s

p LEIBNIZIAN GREATER WITH SMALL P, 5 LEIBNIZIAN LESS WITH SMALL P
These symbols denote “a little bit greater” and “a little bit less”, the letter “p” abbreviating the

Latin word “paulo” (little). — Corresponding Ms.: see below.
LAA VII-3 p. 732

I | 5,‘ r_.'. ! . _I-_
;7';;@"!',’ : g Cros” ml"mf", 2'#4-

([qf*

m LEIBNIZIAN GREATER WITH SMALL P, 5 LEIBNIZIAN LESS WITH SMALL P

The handwriting shows that a lowercase p was intended by the author, so the representation of
these symbols in the printed edition is not accurate in this respect.

LH 35 XII 1, fol. 253r

Proposal to encode historical mathematical relations L-2530 11


https://www.gwlb.de/leibniz/digitale-ressourcen/repositorium-des-leibniz-archivs/laa-bd-vii-3
https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1751&tx_dlf%5Bpage%5D=1&cHash=e347de46b9a378c516ea6e84143eff0c

(7) Ungleichungen:
Zusatzlich zu den tiblichen Symbolen n fili ,ginBer und n fir ,kleincr (V. 66) fiihrt
Leibniz noch Zeichen fiir ,ein wenig grofie (p) bzw. ,ein wenig kleiner () ein (N. 54).

m LEIBNIZIAN GREATER WITH SMALL P, 5 LEIBNIZIAN LESS WITH SMALL P
LAA VII-3 p. XXXI

Demonstr. Productae sint particulae curvae in tangentes DBCL, ECG, erit-
que LBI = DBA = BAC + BCA = BMC (2BFC) + BCA = 2ECD + BCA =
ECD + FCA = LC7+ GCH = LCH. Ergo BI parallela CH. Quod si a sit intra
circulury, erit DBa — L BA = LBI, quare divaricabitur a C'H. Sin « sit extra circulum,
erit DEa_3DBA = LFEI, quare coibit cum CH. Q.E.D.

Coroi! HinC possunt inveniri puncta Causticae: Nam quia BF = 2BM; et

- INVERTED SQUARE RIGHT OPEN BOX OPERATOR, here bearing the meaning of “less”,
alongside with — SQUARE LEFT OPEN BOX OPERATOR 2ACD
LAAII-6 p. 688; corresponding manuscript part (below)

b RS Demconste. Prodeurbar fod porkionlit cusyust v

= BMmc {1‘3R)+3c A2 ECQ4BCA=EQs ECA= «CG44H=LCH. GgoBI f_,)..{_ :
S X CH pim a fit b Circssliam erié DB 73 DBA <L BI. guare coibid

oo CH- QE D S

" ‘.
o ‘m Cocsbich : Nawm avia BF=2BMN

Distinct from the above signs are these two greater / less signs, which lack the vertical part:

Etpro vaav—bycc-dd
. e vSiggd<hh-kE
feribi poterit v (¢ a4 y (c ci=dd)):, e vV gz e b h)j<kk)
Ha&enus notas expofuimus, quibus termini , id eft numer: vel
quantitates formantur, tanquam fubje@a aut przdicata in veritatous.
Sequuntur ot quz explicant modum przdicationis , feu quomodo
quant fatcs quz Terminos conftituunt in propofitiones conjungantur,
pousiimum autem de iis enuntiarur, e J: cfle,vel majores,at »:ino-
7es alus, itaque 2==4 fignificat, 4, ~e zquale iplib, & ¢ — b fi-
goificat « eflemajusquam 4, & « =4 fignificat cllc minus :;n:‘m%
S¢

= TWO-LINE GREATER, =— TWO-LINE LESS
Monitum de Characteribus Algebraica, Miscellanea Berolinensia, 1710, p. 158
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—1 INVERTED SQUARE RIGHT OPEN BOX OPERATOR
Barrow 1659
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In this 1685 edition of Edward Cocker’s Decimal Arithmetick . INVERTED SQUARE LEFT
OPEN BOX OPERATOR is used to denote greater, whereas -1 INVERTED SQUARE RIGHT
OPEN BOX OPERATOR stands for less. Source: Google books
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https://books.google.de/books/content?id=fmdnAAAAcAAJ&hl=de&pg=PA278&img=1&zoom=3&sig=ACfU3U1k-hn8Xwgv9PaP327Bibg6gqnErw&ci=141%2C52%2C838%2C1077&edge=0

| -‘M&M ol i

~ ¥)  (Moreor added to |
#fs from
aphcd Dy ,"or multiplyjsg

dm'm v by

Equal
m .

‘gjfodts ﬁlWﬂIh

sd) 10 saiing
| d garbyog sy
Mdmaq&
| ties, when it.is not.
5 ‘UhuﬁldﬁﬂhﬂﬂldiWﬂuﬂﬂﬂtlﬁﬁb

'.'J LM 1) Tji ‘k

AN seen sl et ? Auei80ib st wleittminesslela A L% LA LAS

1 2ACE for greater than, 2 INVERTED SQUARE RIGHT OPEN BOX OPERATOR for less
than. John Parsons, Thomas Wastell: Clavis Arithmeticae, 1705. Source: Google books
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. COMMENSURABILITY, @ INCOMMENSURABILITY, @ COMMENSURABILITY IN
SQUARE, g INCOMMENSURABILITY IN SQUARE
Barrow 1676
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. COMMENSURABILITY, = INCOMMENSURABILITY, . COMMENSURABILITY IN
SQUARE, g INCOMMENSURABILITY IN SQUARE
Barrow 1676
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1?‘. - 2w T "‘".-. Beid®@ AAVAIAEG A § WA v I'.
bls.d F—% eroo A b2o.6.
= g0 fol R

g Eq

O_E_(LE-% .Q.Q.Dico A& &

\ .q q.¥q::Q: Q. Dicc Ax. 277

SRR

'-ﬁ’E-AF-.'L\\Nk quare A= B.QED. ifzs.
rH 0, A =13, Ncgoc{TeAP 2q9::Q, Q. ke,

 dic Aq. Bq:+ 1QQ:Ergo A'mButmo- \

wolt nfume{i',contraHypoth. AN

4. Hyp.Nei 1. Bq:: Q. Q. Dico A = B,

| puta £ = B ; ergo Aq. Bq- : ()\‘_ut

.dqdnx;.mua, nn'a Hypoth.” -

oy --{;\‘“*- : (\..wuu.- * S
._.mez:c:..ﬁmt etiam -3 at non contra, Sca SOp
22 = n‘gn funt. 1dc:tco'q- Lincz vero'::,g- '

7. COMMENSURABILITY, ‘. INCOMMENSURABILITY, . COMMENSURABILITY IN
SQUARE, . INCOMMENSURABILITY IN SQUARE
Barrow 1676

SIGNS IN THEORETICAL ARITHMETIC

483. Signs for “‘greater” and ‘less.”—Harriot’s symbols > for
greater and < for less (§ 188) were far superior to the corresponding
symbols [~ and _ "Jused by Oughtred. While Harriot’s symbols are
symmetric to a horizental axis and asymmetric only to a vertical,
Oughtred’s symbols are asymmetric to both axes and therefore harder
to remember. Indeed, some confusion in, their use occurred in Ought-
red’s own works, as is shown in the table (§ 183). The first deviation
from his original forms is in “Fig. EE" in the Appendix, called tnc
Horologio, to his Clavis, where in the edition of 1647 there stancds [
for <, and in the 1652 and 1657 editions there stands [ for <. In
the text of the Horologio in all three editions, Oughtred's regular nota-

L A. de Morgan, Trigonometry and Double Algebra (London, 1849), p. 130.
2 G. Peano, Formulaire mathématique, Vol. IV (Turin, 1903), p. 229.

3 Désiré André, op. cit., p. 63.

+J. Bourget, Journal de Mathématiques élémentaires, Vol. 11, p. 12.

> Oliver Byrne, Tables of Dual 'Logarithms (London, 1867), p. 7-9. See also
Byrne’s Dual Arithmetic and his Young Dual Arithmetician.

c_ INVERTED SQUARE LEFT OPEN BOX OPERATOR and 1 INVERTED SQUARE RIGHT
OPEN BOX OPERATOR. Cajori vol. IT p. 115 (1928)
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116 A HISTORY O MATHEMATICAL NOTATIONS

tion 1s adhered to. Isaac Barrow used [  for “majus” and —_]for
“minus” in his Fuclidis Data (Cambridge, 1657), page 1, and also in
his Euclid’s Elements (London, 1660), Preface, as do also John Kersey,!
Richard Sault,® and Roger Cotes.® In one place John Wallis* writes
| Ton s fone<

Seth Ward, another pupil of Oughtred, writes in his In Ismaelis
Bullialdi astronomiae philolaicae fundamenta inquisitio brevis (Oxoniae, ;
1653), page 1, [—  for “majus” and [___ for “minus.” Ior further |
notices of discrepancy in the use of these symbols, see Bibliotheca |
mathematica, Volume XII* (1911-12), page 64. Harriot’'s > and <
easily won out over Oughtred’s notation. Wallis follows Harriot almost
exclusively; so do Gibson® and Brancker.® Richard Rawlinson of
Oxford used ~__] for greater and [ for less (§ 193). This notation
is used also by Thomas Baker? in 1684, while E. Cocker® prefers [
for _ 7. Inthearithmetic of S. Jeake,” who gives “ [ greater, [ _
next greater, _ "]. lesser, _[J. next lesser, — not greater, _—. not
lesser, L__, equal or less, —_]. equal or greater,” there is close adher-
ence to Oughtred’s original symbols.

Ronayne'® writes in his Algebra [ for “greater than,” and =] for
“less than.” Aslate as 1808, S. Webber!'! says: “. . . .. wewritea [
borazb;....a _]bora<b.” InIsaac Newton's De Analysi per
Aequationes, as printed in the Commercium Epistolicum of 1712, page
20, there occurs z ~ __] }, probably for <} ; apparently, Newton used
here the symbolism of his teacher, I. Barrow, but in Newton’s Opus-
cula (Castillion’s ed., 1744) and in Lefort’s Commercium Epistolicum
(1856), page 74, the symbol is interpreted as meaning >1. Inestrom'

t John Kersey, Elements of Algebra (London, 1674), Book 1V, p. 177.
? Richard Sault, A New Treatise of Algebra (London, n.d.).

* Roger Cotes, Harmonia mensurarwm (Cambridge, 1722), p. 115.

“ John Wallis, Algebra (1685), p. 127.

® Thomas Gibson, Syntaris mathematica (London, 1655), p. 246.

® Thomas Brancker, Introduction to Algebra (trans. of Rahn’s Algebra; London,
1668), p. 76.

? Thomas Baker, Clavis geometrica (London, 1684), fol. d 2 a. !
$ Edward Crocker, Artificial Arithmetick (London, 1684), p. 278.

® Samuel Jeake, Sr., AOTIZTIKHAOILT'A or Arithmetick (London, 1696), p. 12

19 Philip Ronayn-e, T'reatise of Algebra (London, 1727), p. 3.

1 Samuel Webber, Mathematics, Vol. I (Cambridge, Mass., 1808; 2d ed.),
p- 233. .

2 . Enestrdm, Bibliotheca mathematica (3d ser.), Vol. XII (1911-12), p. 74.

Cajori vol. II p. 116. In this chapter Cajori discusses the differing use cases of the rectangular sym-
bols for greater and less in the works of various authors.
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THEORETICAL ARITHMETIC 117

argues that Newton followed his teacher Barrow in the use of 7] and
actually took <}, as is demanded by the reasoning.

In L. Stone’s New Mathematical Dictionary (London, 1726), arti-
cle “Characters,” one finds [ or = _] for ““greater” and _ Jor[_
for “less.” In the Italian translation (1800) of the mathematical part
of Diderot’s Encyclopédie, article “Carattere,” the symbols are further
modified, so that [C and "1 stand for “greater than,” 7 for “less
| than”; and the remark is added, “but today they are no longer
used.”

Brook Taylor' employed = ] and [—  for “greater” and “less,”
respectively, while E. Hatton? in 1721 used [___and _ 7], and also >
and <. The original symbols of Oughtred are used in Colin Mae-
laurin’s Algebra.® It is curious that as late as 1821, in an edition of
Thomas Simpson’s Elements of Geometry (London), pages 40, 42,
one finds[_ for > and = _]for <.

The inferiority of Oughtred’s symbols and the superiority of
Harriot's symbols for “greater” and “less” are shown nowhere so
strongly as in the confusion which arose in the use of the former and
the lack of confusion in employing the latter. The burden cast upon
the memory by Oughtred’s symbols was even greater than that of
double asymmetry; there was difficulty in remembering the distine-
tion between the symbol [ and the symbol [ . It is not strange
that Oughtred’s greatest admirers—John Wallis and Isaac Borrow—
differed not only from Oughtred, but also from each other, in the use
of these symbols. Perhaps nowhere is there another such a fine ex-
| ample of symbols ill chosen and symbols well chosen. Yet even in the

case of Harriot's symbolism, there is on record at least one strange
instance of perversion. John Frend! defined < as “greater than”
and > as “less than.”

484. Sporadic symbols for “greater” or “less.”—A symbol con-
structed on a similar plan to Oughtred’s was employed by Leibniz®
in 1710, namely, “‘a — significat a esse majus quam b, et a — significat
a esse minus quam b.”” Leibniz borrowed these signs from his teacher

, Erhard Weigel,® who used them in 1693. In the 1749 edition of the
Miscellanea Berolinensia from which we now quote, these inequality

! Brook Taylor, Phil. Trans., Yol. XXX (1717-19), p. 961.

2 Tdward Hatton, Intire System of Arithmetic (London, 1721), p. 287.
3 Colin Maclaurin, A Trealise of Algebra (3d ed.; London, 1771).

' John Frend, Principles of Algebra (London, 1796), p. 3.

5 Miscellanea Berolinensia (Berlin, 1710), p. 158.

® Erhardi Weigelii Philosophia mathematica (Jenae, 16939, p. 135.

Cajori vol. II p. 117. In this chapter Cajori discusses the differing use cases of the rectangular sym-
bols for greater and less in the works of various authors.
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> EQUAL TO OR GREATER-THAN (22DD) in the parallelised form, which we propose as a
variation sequence. Wallis, De sectionibus conicis nova methodo expositis tractatus, 1655; p. 53

> EQUAL TO OR GREATER-THAN (22DD) and < EQUAL TO OR LESS-THAN (22DC) in
their parallelised forms, which we propose as variation sequences. Manuscript of J. Wallis, LBr
974,28v.

Proposal to encode historical mathematical relations L-2530 21



<Leftle ﬁgne de minorité ; Harnot mtrbdmﬁﬂe
premier ces deux caraderes, dont tdus Ies ameu;.o,
modernes ont fait ufage depuis.
D’autres auteurs employent d’ am:fegﬁgpes, qneI-'
ques-uns {e fervent de celui-ci __7; malsatqourd’hm
o7 . en fait aucun ufage. AR A
v ¢ft le figne de fimilitude recommaﬂ&dansles
5fer lanea Berolinenfia , & dont Leibnitz, Wolf
& d’autres ont fait ufage , quoiqu’en genéal les au-
teurs ne s’en fervent point. Poyey SIMILITUDE.
D’autres auteurs employent ce méme wqﬂm
pour marquer la différence entre deux quantité
lorfque P'on ignore laquelle eﬁ la plus grande. Voj«q
DIFFERENCE. BT
Le figne / eft le caradlere de ra(hcahte P
que la racine de la quantité qui en eft précé&ée* et

318 Der Geometrie evfter Theil,

* vommnten foerden, in welder fie am angefiibreen Oeee |
evflavet f ind, Man fanalfo auch fagen es fEl)AE_":_; =
bx (v v AC < AD ;

§ ber Redh. im 199§ ['o a[[gemem ermlefen ift, baﬁ
fte biefe Solge gulaft.

wﬂ[ bte .‘%Regel ng 175 .

V|

200 ;
Yoa @rab(amrﬁte Siguren AB(%DEF abedef [Jelffen_
F. 6bnliche Siguren, wenn bey einer gleichen Anzabl
von Seiten, die Winfel A, B, C, u.f.f. den Win-
feln a, b, ¢ nach der Qrbnung gIetd;, und die Seiten,
me!d)e-bie gleichen 2Winfel einfchlieffen, einander
proportional find. - Diefe Seiten nennt man die
gleichnabmnrigre:: Seitender Siguren. Manbrauche
~ bies Jeidher m) die Aehnlichteit swoer Figuren an= -
3ubeuten :
* Figuven alfo, die auF einandet paffen, find md)t
affein gleiche; fondern auch dbnliche Siguren, -

U variation sequence to 223D

Diderot, Encyclopédie, Paris 1751 (top); Karsten 1767 (bottom).

The “lazy S” character is the historic predecessor of what we know in modern math notation as the
“reversed tilde”, 223D. Originally it was created by simply turning a Latin sort S by 90 degrees. It
occurs in larger amount of sources, of which we show a selection on the following pages.
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e, u f f. ammengefefit If!

qarhy'+ (d@'f : |
,Q)rogreff on wird aud) beseichnet durch - 3 6, 12, ' o

48, ... eben fo eing ﬂet@emﬂtﬁmptim Jropottion

M‘ a“w‘“ \"" lw.' WV v‘,.rgu ’
findet man a.b=c. d als ﬁqgmm ﬁm‘; ‘u[' _
(T R

{c!bm Proportion, nacb Saverie a.a. 9., ’ oﬁwm
in Berhalenif, weldes ans den gbdcﬁ

.'.
Q

d) + (eif) .‘:..':’“

durdh) =~ a . buc, eine fietige. geometrifche Proportion

- ©riftre
z ;."% a0 by den mmmrwwwgw a uhﬂ%

putdh <= a.b. Qt ifey Eﬂt eﬁﬁw&l{d\( ﬂ)tmtefﬁn&lml

.:'5""2; ‘“u 10, 14, 1 8 22 wiie :,; i ainie -

|
4 ba

“Bebeutet bei einig li b feans
A i o8 ;;:};3.%‘?# “"gu.f”a’:aﬁf'%%

e
ggggc alllw"

a.a._d.,r..k il ELltiiiieau. ey, iirSE Vet Lkl

U variation sequence to 223D

Kliigel 1831.
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.IN

6. 1. irﬁ‘ﬁm"ie man.
: gﬂ ésitﬁ:ébﬁt ( _,} -5
ber AehnlidyPel £ (m) 3
Grogern (.>)

ved Kleinern (<)
A=B; Aift gleich B.

A>B; Aift qrbfier ald B.
A<B; A ift fleiner-alg B.

U variation sequence to 223D
Lorenz 1798.

§. 4. 5.

Flguren weit einfacher, als die kollinearer Figuren; wir mtissen also

jene vor diesen kennen lernen.

Die Abbildung erfolgt unter den angegebenen Bedingungen eben-
so wie die Abbildung der Figuren einer Ebene auf eine zweite Ebene;
es sind hierbei gleichsam beide Ebenen in eine zusammengefallen, und
die Unterscheidung der Teile beider Figuren kann in der Weise ge-
schehen, dafs man von Punkten und Linien der ersten und der
zweiten Ebene spricht. Die Ubereinstimmung mit der Projektion einer
Ebene auf eine zweite wird im dritt.n Te.! nachgewiesen werden.

3. Zwei Figuren heifsen ahnlic.1 (vn), ¥enn sie in perspektivisch
ihnliche Lage, projektivisch (7A), won= sie in perspektivische Lage

gebracht werden kénnen.

W variation sequence to 223D
Henrici/Treutlein 1881.
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- AABY Aift Snlicy B

1;1‘)

ST 135 1 1500 :mmu!_tl’} np SN2 D
? {.@ b L)
PR B DA fi TR '-E?,.
@muimﬂ« Gt b

be tu—ﬂ——bt—kﬁme—ttf.

H\.)

X ' ) ok 1} tza.
k = ‘ "J’. —_4.1 l ¥ -

ﬁlmbemqtlﬁﬁe .3citbcn

Blos. fo%#‘eq

i &, m'm[tipﬂdt‘enﬁ()()()
sﬁes,__ pg?tbtxe@. A% A

Ao o ey
iy =4 ¥

A+-B; ﬁm ift B abbirt, oberAplnsB. R
A—B; von'Aift B ﬁtBtralgu't ‘obet A minus 3

A.B, ober AXB; A ift mit B-multiplicist, -
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= YVERKLAA R‘I N G
der Merkteekerzs in dxt Werk ge..
: bruikt.

ﬁ Betdekent .gelylc |

i

“meer; dus a4 b is eeven zoo vee[
als a tot b verganrd

.-_-- ——— min; datls a--b, wil zoo weel
zeggen als @ min 5.~

% of (), vcrbe_e]d vermeenigvnldig:: I_)u§ is
_ 8Xb zoo vecl als s vermeenigvuldigt door b;
| eeven zoo is het met (a+b)c of (a+b) Xe.

3> beteekend grooter d:u s6p> 4 of 6 groo-

ter als 4.

<

.als 5.

‘A drichoek.

1 ———— vierkant , viethoek of. .paralelo-

rram.

-~

€y ~— ——— gelykvormig, wanneer ¢ gelykvor-
“m.gisaanb, fchryft men het zelve ¢ v b.

J. beteekent loodrecht,

INLEI-

in eén en zelude punt A ontmocten.
BETOOGINGE.

Laat ons voor een oogenblik veron-
derftellen, dat, de rechte MN de lyn
PQinhetftip A ontmoet , maardat RS het
die zelvde PQ in eenig ander ftip als B
- doet, zoo is het klaar, dat ’er alleen be-
toogt moet worden dat de ftippen A en
B in elkander fmelten en op een vallen;
of ’t geen op het zelvde uitkomt, dat
AP —is aan BP. Dewyl de lynen PMen
QN; PR en QS eevenwydig aan el
kander zyn ieder aa~. 1eacr zoo zyn
de A" APM en ACN ¢, :ls meede
de & BPR en BQS;

Door de eerftenis AP: AQ ==r.u: QN (r;) 9000

endoor de ftelling . . , PM:QN=FR:QS,
de A» BPQ en BQS geeven . . . PR:QS

, =BP:
(n) Eucl. Def. L 6.

Proposal to encode historical mathematical relations

klcmer dus 3 <: 5 of 3 kleiner

U variation sequence to 223D
Mauduit 1764, p. xxiiii (top),
p. 109, 116.

316 INLEIDING TOT DX

QN zoo wel eevenwydig zynde als' L1
en N 8§, (door de aamenftelling )
zyn de A" CIL en O{N ©; us ,isCI:
OS—IL: NS (w); .naar d.or de ei-
genfchappen van de elips heeft men IL:
NS=—IF: MS, dus ook CI: OS—1IF:
MS (a); waar uit volgt dat de recht-
hoekige A" CIFen OSM 0k zyn (w),
en by gevolg de lynen CF »n M’ eeven-
wydig aan elkander (¢).

V. Gnonnnzs‘

" §. 0%, He mrkanr PM’ ( F:g 18.)
van eene ordinaat PM aan een diamieeter .
CE in de elips, flaat tos den regthock EPX
ePof C E—C P der abscifin EP en
P, gelyk bet vierkans C F van den halven
meede - diamseter CF flaat tob bet vierkant
C E’ van den balven diameeter CE op welken

L-2530 25



TABLE DES SIGNES 135

e

| divisé par, entre deux nombres. Voir . Devant un nombre seul
signifie le réciproque de (Int § 22,11 § 2 P21). Dans les parties
I-IV il a aussi la signification du signe f.

y racine arithmétique. Il se place devant un nombre positif (I § 6).

V* racines algébriques. Il se place devant un nombre réel ou. ima-
ginaire (II§ 9 P11).

! factorielle (I11 § 1 P30, 31).

> est plus grand que. Il se place entre deux nombres réels finis (II § 5),
entre un nombre fini et I'infini (V§1P6,§3 P7;, ou deux
transfinis (VI § 2 P13).

< est plus petit que. Voir > .

J fonction. Voir f,

’ ¢ Signes qui forment des fonctxonsduu § 21). Voir -4~ ¢ Net, @, ete.

a=—b,a=b,a"b,a™b intervalles de a a b, avec, ou sauns les extrémes
(Intl §$2,V §4P41-45).

| Signe du plodult intérieur de deux nombres complexes du méme
ordre (V § 4 P24).

‘ Signe de la substitution de b & « (Intrt;28]

es ea semblable, ou de la méme puissance; on I'éerit entre deux classes
(VI§1P1).

II deuaxiéme classe de nombres transfinis (VI§ 2 P27).

| 1, § (Intr § 32-33). Ils ne figurent pas dans lc Formulaire.

W variation sequence to 223D
Peano 1895.

Proposal to encode historical mathematical relations L-2530 26



Il LEIBNIZIAN COINCIDENCE
LH35I1,f.1v

Il LEIBNIZIAN COINCIDENCE
LH35113,f. 12r
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fuisset aggressus demonstrare, in triangulo duo quaecunque latera
esse lertio majora; id enim ex tali definitione statim consequebatur.

(2) Ego varias lineae rectae definitiones habeo: veluti Recta
est linea, cujus pars quaevis est similis toti, quanquam Recta non
solum inter lineas, sed etiam inter magnitudines hoc sola habeat.
Sit locus X (fig. 82), et locus alius quicunque ¥, qui insit priori,
seu cujusque punctum quodvis Y sit X; si jam ¥ est simile ipsi
X, erit X recta. Simul autem hinc patet, Y esse partem ipsius X,
nam omne quod inest si simile sit, pars est.

(3) Definio etiam rectam, locum omninm punctorum ad duo
puncla sui situs unicorum. Et hinc si quaecunque magnitudo mo-
veatur duobus punctis immotis, mofa quidem puncta arcum circuli
describent, quiescentia autem omnia cadent in rectam, in quam
cadent omnium illorum Circulorum centra,. Et haec recta erit Axis
Motus. Ita generationem rectae et circuli una eademque construc-

~ lione habemus. At punclum extra rectam positum, circumferentiam
~ describens, infinita percurrit puncta, eodem modo sita ad duo illa
~ puncta immota et ad rectam per ea transeuntem. Calculo situs rem
~ita exprimo: Si sit X.A.B unic., erit X recta, vel si sit X.A.B
o (X).A.B et ideo X oo (X), erit 1 recta, ubi o~ mihi similitu-
dinem significat, s congruentiam, |o' (oincidentiam.
(4) Sed ad Euclideas demonsir=*iones perficiendas deprehendi
‘hac opus esse definitione, ut recta sit sectio plani utrinque se ha-
~ bens eodem modo, ut Jatus A (fig. 83) et latus B, cum in curva

i LEIBNIZIAN COINCIDENCE
Gerhard 1858, p. 185.
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xxxv,r 13 Ad calculum situs constituendum utile est omnia a verbis reduci ad signa, remque
121 ep usque produci donec habeatur Analysis, id est donec demonstrationes theore-

matum sine ope ingenii, certo ratiocinandi filo prodeant.

Punctum designetur per literam majusculam, velut A, vel enim si placet per literas
graecas.

Locus qui plura puncta continet, vel de quo an contineat plura non determinatum
est, designetur litera punctum designante, lineola superducta ut X, et quodlibet
punctum quod in hoc 'oco est dicetur X. Veluti si A sit in X, aliquod X erit A.

Si A sitin X et ob id sit A|~|X. erit X punctum.

Si tempus T, et cuilibet 1" suum preprium -espondeat X, erit X linea. Seu fiet X
motu puncti; complura sint X seu i X|~|X 1d T et sit T tempus erit X linea per
X ad T; intelligitur cuilibet X esse pooprivra T, et cuilibet T proprium X. Seu X
et T esse coordinata.

Hinc linea lineam secat in puncto, quia sectio est locus communis duorum mo-
bilium eodem instanti, ita ut post id instans nihil sit ipsis mobilibus commune.
Sed haec definitio non potest applicari ad sectionem in motu superficierum et
corporum, quia duae lineae generantes suam quaevis superficiem, et duae superfi-
cies generantes quaevis suum corpus rari tales sunt ut ex toto vel parte congruere
possint. At punctum puncto semper congruit sectionis ergo definitioni nostrae
gcn{:rali standum, ut sit totum commune duabus magnitudinibus partem com-
munem non habentibus.

Ex natura similitudinis consequitur rectas duas non nisi in uno puncto sibi oc- XXXV 1, 13

currere posse. Habeant commune punctum A 1 vene

. : ; ® ™
et inde egrediantur AX et AY et rursus con 2
currant in B. Moveantur puncta X et Y velo- X
citatibus, quac sunt ut AXB ad AYB, ita con- K ®
current in puncto B. Sit autem cvjuscunue A/ =

/ i)

puncti motus uniformis. Cum sit 2 (X)~AX et
A(Y)~AY et motus per A(X) vel AY) sirlis
motv: per £ X, AY, atque aded A(X)(Y) et AXY determinentur similiter, erit et
AX (Y)~AXY. Cum ergo non coincidant X et Y, neque etiam coincident (X) et

(Y) al=oqur nec poterit dari punctum B.

Hinc datis duobus punctis determinata est recta, quae puncta connectit; seu rec-
tae extremis congruentes totae congruent.

Et datis duobus punctis determinata est recta infinita
transiens per duo puncta. Nam determinata est recta

AB, nec produci potest utrinque nisi uno modo, ut ver- € P e
sus C vel D, nam si ex A versus C et E produci posset,

rectae EAB et CAB darentur, plus quam punctum commune habentes.

Duae rectae AB et CD sunt similes inter se: nam AB, pariter ac CD, determinatur
ex eo ut duo puncta connectuntur per rectam cujus pars sit similis

]

lool LEIBNIZIAN COINCIDENCE; o variation sequence to 2243
de Risi 2007, p. 604, 605.
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S variation sequence to 2A6C

LH35113,f .1r
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variation sequence to 2A6C

LH35114,f. 75r

mmwh‘u‘w 5 T -fmwvé-%'

Al yuﬁ“a&fﬂf‘ i ae Sim'd Fineul

,Z-‘:"M se4 | ""«h;r“&’;rw /
T

O3 INVERTED LAZY S OVER LAZY S
LH35114,f.75v

v e ——3 g ———

designetur per x, linear super litera ducendo. Si quaevis loci
puncta sint Y et Z, loca erunt ¥ vel Z. Sit ergo totum X, partes
constituentes sint Y et Z, et séctio sit v, formari poterunt hae
propositiones: Omne Y est X, omne Z est X, quia 7 et 7 insunt

dpsi X. Sed et quod non est Y nec Z, id non est X, posito Y

et Z esse parfes comstituentes seu exhaurientes totum X. Porro

~ omne Vest Y, et omne V estZ, quia V est ipsis ¥V et 7 commune,
- seu utrique inest. Denique quod est Y et Z simul, id etiam est \A
quia 'V est sectio seu terminus communis tolus, scilicet qui continet

N
(]

Gerhard 1858, p. 173.

~ Quicquid utrique commune est, partem enim (seu aliquid praeter
_ terminum) non habent communem. Hinc omnes Logicae subalter-
nationes, conversiones, oppositiones et consequentiae hic locum

._mterdum cum fructu habent, cum alias a realibus proscriptae fue-
_rmt visae, hominum vitio, non propria culpa.

| (8) Coincident loca X ¢t ¥, si omne X sit Y, et omne Y
it X. Hoc ita designo: X&v.

(9) Punctum est locus, in quo nullus alius locus assumi

variation sequence to 2A6C
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360 SIGNA CONGRUENTIAE ET COINCIDENTIAE, 1677 — 1716 N. 109 (40946)

109 (40946). SIGNA CONGRUENTIAE ET COINCIDENTIAE
(1677 - 1716]

Uberlieferung: L Konzept: LH 35 I 14 BL. 75. 1 Streifen ca 16,5 x 3 cm. 8 Z. auf BL 75v°,
3 Z. auf Bl 75r°. Auf BL 75r° oben Berechnungen, die bis auf die Figuren gestrichen sind
5 (= Z.15-18). [noch].

Datierungsgriinde: [noch].

= signum aequalitatis o similitudinis p majori.atis ) minoritati: & con-
gruentiae seu aequalitatis et similitudinis simul et deni jue & coi «cidentiae sev identi*a-
tis. Videndum tamen an non hanc liceat distinguere iu virtuale.n et formalem. Ex. gr.

A
10 p Wiy C ABC et BCA coincidunt etsi non respondeant seu non sint similiter expressa.

A L
Et idem in congruentia notari potest, *.c B‘:':-\‘C‘ et MA N ABC et LMN congruunt

simul et similiter exprimentur. Ergo .\BC™ LN N. Sed si conferas AP et M "N pr.eerit
seribi + BC' &5 M LN, quasi postposit. simili“adine seu scribemus 4 BC E}g BCA. An g
coincidess?
15 [Berechnungen auf Bl. 757°, bis auf Figuren gestrichen)
CFK —KDM 4+ MAC = ADH — KDM + MAC =

NN

[Fig. 1] [Fig. 2]
ACKT + HKT
T signum (1) Siv litu (2) acqvalitatis L 8 et (1) oo (2) similitudinis simul (a} (=) co(i) (b) o0
(c) deniqve (d) et den qve & (aa) congruentiae (bb) coincidentiae L 8f. identitatis (1) virtualis (2).

A
Videndum L 10f. exp.c-u. (1) tantum current (2) Et L 11 ut (1) congr(u) (2) si (3) BAC

et L 12f. Ergo (1) & Sed si (a) dicas (b) conferas ... scribi & (2) ABCOLMN L 13 seu (1) dice
(2) scribemus ABC §§ BCA. |an § coincidens? ery. | L 16 (1) AD (2) |CFK ... MAC = gestr. | L
18 ACKT + HKT gestr. L

Ergo (1) & Sed si (a) dicas (b) conferas
s ABC §§ BCA. |an {} coincidens? erg. |
HK'T gesir. L

de S¢

O3 INVERTED LAZY S OVER LAZY S;
S8 variation sequence to 2A6C, o variation sequence to 2243, 3 variation sequence to 2248, &

variation sequence to 2242.
Mathesis vs. 2, Hannover 2025 (PDF), p. 360
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l"( “W‘ﬁ%\‘/b'wqf r,“.,(,'“u, "’ x é.fft x
U CommaniS hagm
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b @, ;‘(R’yu«m‘& <5/ M Lf

i pise @ o) eadess : T
bl s ,.t,ea;/ Towe: e, ifipics

6 i l _
F,nuf &‘«JF(“ /0 ’Fé/wé’} ::l & WW

e a kel ,& (7) S0 owne X ey A v—-—
Jw’r-rr“x‘“ -
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< ¢ l"‘f“&{ /I ma.n.p f:/f ﬁE?o“ Rl Cr el /‘ LR A LY il

o variation sequence to 2243
LH 351 14, fol. 1r

o 159 T

Sed & proportionalitas vel analogia de quantitatibus enuntiatur,
id eft, rationis identitas,quam poffumus inCalculo cxprimere per notam
zqualitatis, utnonfitopus peculranbus nous. Itaque 4 ctle ad b, fic
ut / ad 7, ficexprimere poterimus a: = Jim , ideft $-= -, No-

tacontinue proportionalium erit =+, ita ut =~ 4 6c &ce.fint concinud
proportionales.

Interdum nota Simslitudinss prodefl, quaeft » jitem notafi-
militudinis & aqualitatis fimul, fen nota comgraitatis »,SicD}Y F@»
PQR fignificabit Triangula hzc duo effe fin milia; at DEFw» !I'QR
fignificabit congruere inter fe. Hincfitria inter fc habeant eu dem
rationem quam tria alia inter fe , poterimus hoc cxpiimire nota ﬁ—-
militudinis , ut 4;65¢ » Lws % quodfi Gmﬁcateﬂcaadb utl adow, &
sadcut /adz, & badc uta adx.

Prter zquaktatem propornonahtatcm & fimilitudinem, oc-

auritinterdum & ejusdem relationis confideratio quan fignificarc licet

W variation sequence to 22CD
Monitum de Characteribus Algebraica, Miscellanea Berolinensia, 1710, p. 159
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LivkRe PRE MIER. jo3
angle, infquesa O, en forte qu'N O foitefgaleaNL,
latoute OM eft z laligne cherchée. Et elle s’exprime
en cete forte

: 030+ vyaa-t+ bb.

Quefiiay 1y - ay -+ bb, & qu'y foit la quantité
quilfaut trouusr | ie fais le mefime triangle rectangle
NL M, &defabaze MN i'ofte N Pefgalea NL, &le
reff= 2 M eft y la racine cherchée. De fagon que iay

y0-%a-+1 taa—+bb Ettout de mefme fi i'a-

4 L 1 3
Uois ¥ 0 -- ax =+~ b. P M feroit x. & iaurois

s V. za-+ V"}aa-l- bb: & ainfi des autres.
Enfin fii'ay
\ :[2:30 az--bb:

R

ie Soic WL efgaled L2, & LM
efgale 2 b come deuir, puis,au lieu
deioindre les poins M N, ie tire
M QR paralleleaL N. & ducen-
4 treNparL ayant defcrit va cer-
cle qui lacouppe aux poins Q &
L x R, laligne cherchee 3 eft MQa
oubiée M R, carencecaselle s’ex-
prim= cn deux fagons, afgaucity 0 3 2+~ 7 aa--bé,

&t o3a--7 jaa--bb.

E: 612 cercle, quiayant fon centre au point N, paffe
par le point L, ne couppe ny ne touche la ligne droite
MQR, iln’yaaucune racine enl’Equation, de fagon
qu’on peut affurer que la conftru@ion du problefme
propofé eft impoflible.

> CARTESIAN EQUAL

Descartes, La Géométrie, 1637, p. 303

Here the type composer utilized a turned ce letter from which he carved off the horizontal bar of
the e, as a makeshift for 0. Rather than sticking to that desperate solution, we see >0 being graphi-
cally a rotated variant of 221D o« PROPORTIONAL TO.
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2

5 — in — facit 4
Esto +d — ¢ ducendum in +¢ — &, quod erit per praccedentem
+dc — db — »- - ok
sumpto +v 0 +d —e, et +x 0 ¢ - berit etiam
+v+ e 0 +d, et +x 4+ b 0 --cet ad invitem ductis
10 +vx 0 +dc—db—ec-ebet

+uvxtovb+ex+eb o +de

Et locis +9 et +x in hac ultima aequatione, ubi simul non conjunguntur, substitutis
ipsarum valoribus, erit

+ovx + bd — be + ec — eb + eb 0 -+dc quae reducitur ad

> CARTESIAN EQUAL
LAATII-2 p. 698. — Equal sign introduced and mainly used by René Descartes.

43. JOHANN JAKOB FERGUSON FUR LEIBNIZ
[Hannover, Frithjahr 1680]. [42. 44.]

Uberlieferung:

K Abfertigung: LH XXXV 12,2 Bl. 32—33. 1 Bog. 2°. 1 S. (Bl 33 v°). Bemerkung von Leib-
15 niz’ Hand. Auf Bl. 32 r° Aufzeichnung von Leibniz zur gleichen Thematik; auf Bl. 33 1° und
Bl 32 v° Aufzeichnung von Leibniz zum Alhazenschen Problem. — (Unsere Druckvorlage)

Ponatur latus quadrati » ax + b eritque
quadratum aaxx + 2abx + bb
addatur c

20 et Cubr~  aaxx + 2abx + bb + ¢, aequale cubo cuju; latus & + f ergo
-, d3® 4 3ddfxx + 3dffx + f3 sit jam bb 4 ¢ 2o f® habebitur
433 + 3ddfrx + 3dffx 0 aaxx + 2abx sive d*xx + 3ddfx + 3dff 2 aax + 2ab sit iterum
' aa — 3ddf
~dff o zab, et erit d*xx - 3ddfx o aax sive d® -+ 3ddf 2 aa vel ¥ 0 — -

aa — 2ddf
dx + fo—

unde

aa :
sive 20 — — 2f latus Cubi.
Ad

> CARTESIAN EQUAL. LAAIII-3 p. 102.

mﬂ;m dymp tur spatium dymp.
trd;
ibid. 10, Y = rde v. pag. 284. 1. 14. ubi
2 2z
(y ~—r-—. 10
zdz ;
pag. 28f]. 1‘ 0 ———— NH[II = F En

omnia autem FE o C'A

seu /1T — zz,
z indefinite accipitur pro
mavis NG, 15

> CARTESIAN EQUAL
LAAIII-7 p. 137
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26bx |, b+ A : :

L3 b -fl'-i—g+bb-— 2 f:] -}y =qualia. Quare ﬁdgm_
tur utrobique zquales, & reliqua ducanturin 24, nec non quan
titates in x duckz difponantur ad unam , reliqua vero ad alt

- @zquationis partem conftir:ondam, fiet d* —b* -2 44d
2aaby—dmaadd—aatboo 2 addx—24bbx. Dividatr
utraque pars per d--", & orevenict d3—bdd—-bbd—bhs-
284y 4=add=——a 1ho: adx—2abx, & rur{us utringu
24d—2ab, orieturgue x0* "'M“’f*'_'%é::jj:ff ol

-Qgiadircn}é qoe tiz}ij:q;;;;;;ug,_ illa quoque zqualia funt
A —b3-}2aa aad—aa }

ﬁ!',‘ e d + Zak‘z’jt'aé“.z'-}- 2 5- i T

3.'.)1 o3 —becdbbe—~bid-2aayt=aasc—aak
i TR SRR g St L T REETIRECE
ausd pro — b+ 224y - - 2b feribatur, propter ear
Signm 8 (|uantitatum amphiboliam, 8¢ , & multiplicatd utrique @
fignif et tatis parte.per 2 4, feu; quod idom eft, divifo utriufque de
::_e;—,-”; 5 Jatore pet 2.4, in[titu_atgr porro multiplicatio per crucem,
ﬁéﬁ‘u /tiones Fvanefcapt,;ﬁego;:; sB-aldie ledda-bbdd—b
wel— fon. =03 d==aac d—aa e 38be 00 4= Sb—bera

Jao comrario Wb ool be dsdl ¥ oy diar g < a0 cQd S8be s Fr,

& ¥ X

> CARTESIAN EQUAL, ¢ LEIBNIZIAN CONGRUENCE-2,

& LEIBNIZIAN CONGRUENCE-2 INVERTED
Francisci a Schooten In Geometriam Renati Des Cartes Commentarii, p. 340. Amsterdam 1659.

The image is from an anthology of Descartes’ Geometria, this copy was in possession of G. W.
Leibniz. It shows that van Schooten created the characters & and & on the model of Descartes’
sign for equal >o; here he uses them for the meanings “plusminus” and “minusplus”. Leibniz even-
tually adopted these characters to denote “congruence”.

Source: GWLB Hannover, Leibn. Marg. 178, 1
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o Multiplikation Proportion:
X Uberkreuzmultiplikation a:b = c:d
v Division a—b—c—d : ;
a%,a% 9%, afohaet... a == b == ¢ =~ d (Tschirnhaus)
az, a3 ... a?, a? ., (Ozanam) apxbocod
.z Quadrat n.:bb:‘: c::
q. Q. Quadrat a .b ,z.d
rq., Rq. Quadratwurzel ab,c ‘
¥C. ¥(3), Re Kubilwurzel a|bjlc|d (Hérigone) :
rqq., Rqq 4. Wurzel Elementarsymmetrische Funktionen:
y® n-te Wurzel {C?’-nb+ﬂ-*=+---+bd-.-
4 identisch v:.vfy—abc+a.bd+...+bcd+...
n gleich o Folge
0 gleich (Descartes) ° ausfallende Glieder
P gleich (Tschirnhaus-Variante) . ausfallende Glieder
L gleich (Ozanam) S. 34: Multiplikation
S. 57: minus (Hérigone) | Korzung eines Bruches
n groger als f facit
n kleiner als e Neunerprobenkreuz

> CARTESIAN EQUAL - key to symbols, LAA VII-1

German natural scientist Ehrenfried Walther von Tschirnhaus (1651-1708) adopted Descartes’
symbol 2o for equal, but wrote it in a more sloppy version with a straight downwards going line.
This led the editors of the Leibniz Akademie-Ausgabe (LAA) to decide to distinguish the two vari-
ants, and so these two came into use for many decades. Initially we proposed a second character:

» TSCHIRNHAUS EQUAL

which reflects this typographic convention. In certain situations it is desirable to maintain the
distinction for historiographical reasons, to trace different authors and writing habits. On the other
hand, >0 and o actually bear the same meaning: equal. Therefore we propose to encode >0 as a
new character but to encode the Tschirnhaus variant as a variation sequence:

Xbl7 FE00; with descender; # CARTESIAN EQUAL

[ Tschirnhaus)

X —pxx+qx—-r»0

.

Dq B
pp » 3q X9°3[] 75 T
pp 2r P PR
NS NG

xf—pxX® +gqxx —rx+s5 20

T
— ®©8 X
}'o

LN L=
+
=3
.
L
Tl

x* — 2ax® + ccx? + 2 a*

 variation sequence to CARTESIAN EQUAL (Tschirnhaus variant)
LAA VII-2 p. 715
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N. 26 ARITHMETISCHE KREISQUADRATUR 1673-1676 301

1 1
kan sien daer, AB is 3 van AC dat het differ. ontrent is ~ sec: soude dan diff: van de

geheele AB. ontrent 3 secunden.
Maer soo men de ZACB, 2 mahl, in 2 gelijcke deelen deelt, dan is AB, een weijnig

kleijnder als % deel van AC' (wen AB is » AZ) en de Zen differ. als men kan sien in de

1
wercking bouen, daer AB is 5 deel van AC, dat de differentie is ontrent 12 sec.
Daerom wen de sijde AB is » A(” ofte een wenig kleijnder, het is genoeg om de

4
LACB, te deelen in 2 mahl, in 2 gelijcke deel, de / sal ontrent 5 deel, van 1 minut

18
differen (als men met de 2 eerste termen, als — — & » d: arcus ADE werckt) van de

1 3
1
Tab. sinus; ende hoe naeder het kombt tot 3 deel van AC, hoeweeniger het verschiet.

1
Soo AB is 3 deel van AC ofte een wenig groter soo heeft men van nooden de ZACB

e

o variation sequence to CARTESIAN EQUAL (Tschirnhaus variant)
LAA VII-6 p. 301

EHRENFRIED W

ALTHER VON TSCHIRNHAUS AN LEIBNIZ, 17. IV.

1677 N. 30

Cubica v — pax 4 g% — rofoete.; si jam saltem unicus terminus debeat auferri suppo-

natur e - d
"79_ @+ ¥ et transmutatur aequatio in qua unicus terminus debet auferri: ope
*Pa 4 yinaliam: ubi

& v incognita radix, in qua ponatur ille terminus ~+¢-=~ndus 2o atque
SIE inveniemus ~--

~wseveen o % assumenda ad terminum i'.m aunferendum. it eg. in
& hac 87 juatione xx — px -+ g7Po aufere. lus secundus tern mus fiat xPy - a jar» vero

xxPyy 4 2ay + aa7Po adeogue ponendo 2ay — byPo erit 2a — pPo
e I — Yy —pa
== P q

et apP £ , hine patet debere fieri x5y + ﬁ ad secundum terminumin aequatione quadratica
2

]

» variation sequence to CARTESIAN EQUAL (Tschirnhaus variant)
LAATII-2 p. 66; I1I-2 p. 285 (below)

incognitae potestates ordine per divisionem inserendo ac assumendo semper quotientes
aequaliter compositas, quarum omnium possibilium modorum determinatus semper
numerus facile exhibetur; hanc vero Methodum in praesentia abunde declaravi et specimina
exhibui; sed non ita pridem ad majorem perfectionem deduxi. 2% est supponendo formulas 15

omnes possibiles radicalium x Vr; + 'l/b_ x P i/;z_+ iy G Va + /b + V; quae facile
omnes quot esse possunt numero determinantur et tunc liberandae sunt ab signis radicalibus
atque comparatio instituenda. Specimen Tibi exhibebo ad formulas Cardanicas obtinendas
sit x P V; -+ Vﬁ_ supponatur jam Va_f;o ¢ et i/b_qo d et habebimus has tres aequationes
xPc+d, aPc®etbP d® quibus reductis inveniemus aequationem absque signo radicali 2o
(ut Tibi jam notum erit juxta Methodum D. de Beaune radicalia signa auferendi, quaeque

Proposal to encode historical mathematical relations L-2530 38



N.46 NOTAE AD TRIANGULA NUMERORUM ET AD ALGEBRAM, Erste Hilfte Mai 1676 287

[Vierter Teil)
a+FBppoc+ 2cd+dd
apce b» 2cd
@+ 2ab + b2 o & + 3ed® + 3c3d + d°
a?pc? 2ab » 3c%d b2 » 3ed? + d°
3c2d 9c*dd
apVe bﬁﬂ v?"&lﬂdﬁ'ds
9cdd
4
9cdd » 12¢%d + d®
9¢d » 12¢% + dd
dd » 9cd — 12¢°
d » 3¢+ v/9cc — 12¢3
d»3c+cv9—12¢

 variation sequence to CARTESIAN EQUAL (Tschirnhaus variant)
LAA VII-8 p. 287; I1I-2 p. 380 (below)
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The marked lines read:

Duae formulae et quae comparabiles non sunt per se, neque erunt comparabiles
si per alias multiplicentur ut a per b et [ per m, (nisi sit m oo a et b oo )

oo identitas oo diversitas seu confossa obelo identitas

Qo congruitas ¢ incongruitas oo similitudo P dissimilitudo

This detail of Leibniz’s manuscript LH 35 VIII 30, f. 119v, shows oo (221E), do (29DE) and
oo (variant to 223E) alongside the characters:

oo LEIBNIZIAN CONGRUENCE
co LEIBNIZIAN CONGRUENCE WITH VERTICAL BAR

o LEIBNIZIAN DISSIMILARITY
We prefer the latter character o not to be seen as a mere variant of 2241 ~ NOT TILDE and to

give it its own codepoint. The obliqueness of the dash in 2241, together with the distinct lazy-S
shape, does not let a unification under one codepoint seem appropriate.
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oo LEIBNIZIAN CONGRUENCE
Ms. LH 351 14, fol. 20r, 20v. This manuscript is under preparation for edition.

Proposal to encode historical mathematical relations



https://digitale-sammlungen.gwlb.de/sammlungen/sammlungsliste/werksansicht?tx_dlf%5Bid%5D=1644&tx_dlf%5Bpage%5D=1&cHash=ce3bcae8e2af06ec33fdd20e66bef9f1 

oo LEIBNIZIAN CONGRUENCE
Ms. LH 351 14, fol. 27r (top), fol. 29r

"tf'-'b']]f & & nr W Ili

&%Wi{ l%*’*—ﬁ
i Fom kM1l E
g p;ca Figures for Chrﬁnalogy oy 28

Ere | Vﬁdaﬁmmgewésagka P -
el x5 % _:_>—|§I£s8-zew§,
Flgufes TiyFsea ey -
: Small Plca.-—\._l:'zc_—:um:_-_g#;-'l-:*ﬂ__ =

oo LEIBNIZIAN CONGRUENCE
From a type specimen by Dr. John Fell, Oxford 1695. Source: Bodleian Library Oxford
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Leibniz used an even greater and rather complex variety of symbols for congruence: &, v, oo, ¥,
4w and 4 . In this set, qo is a glyph derived from the letter ¢, but its shape also reflects the intention
to show a relation to the infinity symbol oo. In a similar way he developed the symbols , & and
4 on the basis of the shape of 0 CARTESIAN EQUAL and are used very frequently. They form
a group in which the base character () gets differentiated in terms of the aspect of coincidence
(with or without). — First, a few examples from Leibniz’s manuscripts.

¥ LEIBNIZIAN CONGRUENCE-2
LH 35T 11, fol. 47v-46r (top); detail of fol. 47v
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see p. 46

LH 35111, fol. 49r
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LH 35111, fol. 49v
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The shape of ¢ LEIBNIZIAN CONGRUENCE-2 is in a way similar to 8 GREEK SMALL LET-
TER OMICRON UPSILON, which we propose in doc. L.-2535 (N5335R). They have different
meanings and function in the mathematical context:.  is a relation symbol whereas 8 is a Greek
letter used as a variable. Visually  and & are clearly different in their position on the baseline. —
See L-2535 p. 10 for further explanation.

« LEIBNIZIAN CONGRUENCE-2, » LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL
BAR, 4 LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL AND VERTICAL BAR

8 éi‘ %E LH 35111, part of fol. 49r

8 8 %|§ LH 351 11, part of fol. 49v
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« LEIBNIZIAN CONGRUENCE-2
LH 351 11, part of fol. 47r

¥ LEIBNIZIAN CONGRUENCE-2
LH 35111, part of fol. 49r
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N. 10 (40848) DE PERFECTIONE CHARACTERISTICAE NOVAE, 1679 (?) 83

inter se, seu omnia puncta esse unum et idem. Nam quod unum punctum A alteri alicui
C non coincidat, non potest aliter demonstrari, quam quod aliud quoddam punctum
datur, B, cujus respectu diversum habent situm, ita ut A.B. non ¥ C.B.

Potest puncti ad punctum situs mutari patet ex praecedenti. Potest enim alterius
puncti alius esse situs, quam hujus, ergo et hujus ipsius alius quam nunc est, quia ab 5
altero nulla in re differt, itaque quod alteri possibile est, etiam ipsi possibile est.

Locus rei est in quo ipsa sita est, res autem in alia esse intelligitur hoc loco,
si omne extremum ejus extremo parti alterius congruit. Est autem omne extremum

puncti, lineae superficiei, ipsum punctum linea superficies.

Puncta Extensi determinati habent inter se situm determinatum. Ergo duo puncta 10
determinato extenso connexa habent inter se situm determinatum.

Dari possunt duo puncta eum habentia situm inter se, quem habent duo alia inter se,
ut A.B ¥ C.D. Alioqui poterit demonstrari ipsa coincidere: sed hoc admisso quaero utrum
demonstretur hinc A¥C et B¥ D an A¥ D et B¥C. Nulla enim reddi potest ratio cur
unum potius quam alterum. Ergo vel non sequitur inde coincidentia, vel sequitur omnia 15
quatuor sibi coincidere. Verum ex una congruentia quatuor rerum congruentiae concludi
non possunt. Assertio haec nihil aliud significat, quam extensum aliquod posse moveri
seu extensum ex loco cujus termini A et B posse transferri in locum cujus termini C et D.

2A_ . _a*_ 4% 44 o _A ___ _ae___ =eWVr___*y 4 __ao*_ AP _ 4 __a____=

84 DE PERFECTIONE CHARACTERISTICAE NOVAE, 1679 (7) N. 10 (40848)

quem habent milla alia inter se. Itaque sic scribi potest: A.B.C.D. etc. ¥ (A).(B).(C).(D).
(etc) vel A.B.C.D ete. § yA.yB.yC.yD.

Dari potest punctum A, quod ad duo puncta data B.C situm habet eundem datum.
Item dari potest punctum C quod ad punctum datum A eum habeat situm (datum),

5 quem punctum datum B habet ad punctum A. Seu si sit: A.B ¥ D.C (quod possibile
est per praecedentem sine coincidentia) et A ¥ D (sive A.A § A.D) non ideo sequitur esse
B¥C. sive B et C coincidere. Alioqui sequeretur ex hoc uno A.B.C.D. etc. § L.M.N.O.
etc. et AY L. fore BEM. et C¥N. et DO, ete.; par enim omnium ratio est seu fore
A.B.C.D etc. $ L.M.N.O etc.

10 Ex motu hoc potest demonstrari. Sint enim duo corpora congrua quidem sed non
coincidentia, ABCD. LM NQO. eaque ita moveantur donec puncta L. et A. coincidant
(porro autem L. et A. esse homologa seu respondentia quod patet ex ipsa dispositione
literarum) seu ut fiat A ¥ L. Patet hoc fieri posse corporibus sese tangentibus in A et L
tantum, licet non coincidentibus. Sine motu res patet ex solo tactu, si ponamus duo cor-

15 pora congrua nullam partem coincidentem habentia se in puncto aliquo tangere, et duo
puncta contactus esse respondentia. Potest etiam intelligi corpus unum ab alio multo ma-
jore tangi, et ex majore rejectis superfluis exsculpi aliquod congruum minori et congrue
positum ad punctum contactus. Sed analytica et generalissima harum possibilitatum de-
monstratio ex eo satis habetur, si analysi sufficiente facta, patet demonstrari contrarium

20 non posse.

« LEIBNIZIAN CONGRUENCE-2, w LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL BAR

Philiumm vs. 2 (2023), p. 83, 84

Proposal to encode historical mathematical relations L-2530 48


https://rep.adw-goe.de/handle/11858/2608

246 A HISTORY OF MATHEMATICAL NOTATIONS

by De Witt.! Wallis> wrote ¥ fcr 4+ or —, ard R fo: the contrary.
The sign .° was used in a restricted way, by James Bernoulli;® he
say:, “R siinificat + in pr. e — in post. hypoth.,” i.e., the symbol
stooa for + according to the first hypothesis, and for —, according to
the second hypothesis. He used this same symbo) in his Ars con-
jectandi (1713), page 264. Van Schooten wrote elso ¥ for F. It
should be added that ¥ appears also in the older prirted Gr.ek books
as a ligature or combin: tion of two Greek letters, the omicron o and
the upsilon v. The ¥ ap jears also as an astronomical symbol for the
constellation Taurns :

Da Cunhat introduced +’ and +’, or +’ and F’, to mean that
the upper signs shall be taken simultaneously in both or the lower
signs shall be taken simultaneously in both. Oliver, Wait, and Jones®
denoted positive or negative N by *N.

211. The symbol [a] was introduced by Kronecker® to represen_fj

% LEIBNIZIAN CONGRUENCE-2, & LEIBNIZIAN CONGRUENCE-2 INVERTED

Cajori I p. 246. In this paragraph Cajori explains the different usage of this two symbols for “+
or = and “- or +” by van Schooten , Bernoulli and Wallis. A variety of symbols was used during
the 17th century for denoting plus-minus. Leibniz used the same symbols in a different context in
order to denote congruence, hence the proposed character name in this proposal.

Despite of what Cajori writes here about the similar looking characters omicron-upsilon (8, see
top of p. 46 and doc. L-2535 on letterlike symbols p. 10) and the astrological Taurus symbol &
(2649), ¥ must not be mixed up with neither of them.

binomium 2 § Ve,

& LEIBNIZIAN CONGRUENCE-2 INVERTED; Descartes, Geometria, p. 330

Whikere the Firft Term hath the Sign - (becaufe made by Multipiying — uno -~
The Second Term is wanting (becaufe — y 43 and -}y« 3 deltroy each other:)
In the Third Term, yyhath— (becaufc made of -{z y into —y3;) and b, 4,
have the fane Teris as in the Qradrancks, (which Sign, be it -~ or —, we
here defign by ¥, adits contrary >y !:) Inthe Fourth Term, ¢ Lath the fame
Sign as before (be.aufe Multiplied into 4-y;) but 4 the contrury to what it
had (becaufe Muitiplyed into —y.) And thus far it holds conftantly, whatever
be the Signs of p,q,7. _ ) e
w LEIBNIZIAN CONGRUENCE-2, § LEIBNIZIAN CONGRUENCE-2 INVERTED
Wallis, Algebra, p. 210

(& fignificatvuin pr. & — in pofi. bypoth,

& LEIBNIZIAN CONGRUENCE-2 INVERTED
Acta eruditorum 1701, p. 214
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N. 347 LEIBNIZ FUR CHRISTIAAN HUYGENS, 18, IX. 1670 850

le rayon BC. Da masma 'intersection d’un plan et de la spherique est une
Ji7.ecirculaire. Car l'expression !™ne spherique est AC 8 AY et celle d'un plan est
AY 8 BY et par consequent AC 5 BC, pa. ce que le point C est un des points Y': or BC
estant 8 AC et AC estant 8 AY, nous -arons BC 8 AY et AY estant g BY nous
asvons BC ¥ BY. Joignons ces cone .utés et nous aurons A BCg A BY cest & dire s

S 0 RO R

ABUAQB”-' S ABY est A 1a clrculn.lre donc intersection d'un ]:dan et d'une

donne la circulaire. Ce qu'il falloit demonstrer par cette sorte de calcul.
!.iiard;sffa que U'intersection de denx plans est une droite.
“con g‘s T'une AY 5 BY pour un plan, lnutreAYUCYpuu.rlautte
1S AY 6 BY g CY dont le lieu est la droite. Enfin l'intersection de w
t un point car soit AY 5 BY 5 CY et BY 5 CY 5 DY nous

¥ LEIBNIZIAN CONGRUENCE-2
LAAIII-2 p. 859.

¥ LEIBNIZIAN CONGRUENCE-2
LH 35111 fol. 9r
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Leibniz used a variety of symbols to denote similarity: v, §, and A~ . Of these, we propose ¢ as
a variation sequence to 223D - REVERSED TILDE. This variant is already referenced in the an-
notations to 223D, however, it does not show up in the Standardized Variation Sequences chapter
of the 2200 block so far.

Two other, considerably different similarity signs remain for new encoding: §%, and ~~. .

&% LEIBNIZIAN SIMILARITY
LH 35 XII 1, fol. 343v;

— this is the same text in the LAA edition:

§% LEIBNIZIAN SIMILARITY
LAA VII-7 p. 595
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(10) Weitere neue Notationen

Wohl im April 1676 verwendet Leibniz mit §"0 «in neues Symbol fiir die Ahnlichkeit
von Dreiecken Ob er es auch andernorts einsc*zt st bislang nicht bekannt. Das Beispiel:

ABL S TMN (N.66)

Im gleicnen Stiick entwickelt er schrittweise eine neue Notation fiir die eindeutige
Zuordnung bestimmter geometrischer Grofien zueinander. Er geht von einer Kurve aus,

8§ LEIBNIZIAN SIMILARITY
LAA VII-7 p. LIII

~~ LEIBNIZIAN SIMILARITY-2
LH 35V 1 fol. 4v;
the same part in the edition:

Hine videndum, an sequatur si

O S uin non est ~~ ¥ 7 z.y.a. an possit esse,
M s N oe?
s V-4
Q" 2%,y 2y, 7,y 0. ~ ¥ 7 2?2 2y, 2Ly, .
—_—— —_—
s &
Sane si @ 7 xz.y.a. non est ~~ ¥ 7 zy.a,nec @ 7 zy.a " T.y.a erit ~ Y
N et S — N s’ S
Pt & ” i Vo

~ z.y.a. Sed hine non sequitur
——
w
Q@ " r.y.a.”" r.y.a nonesse ~~ § " r.y.a." r.y.0
A —

N e’ S
/ W yZ w
sive @ ~ 2t xy.yt.xz.y.a ¥ " 2lay.yt.z.y.a
Ne—p— S — p—
v #

19 Zu ~~: simile

~~ LEIBNIZIAN SIMILARITY-2
LAA VII-3 p. 75
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ko M
2 I EEX ZIZ X7
Rq 8 g00,000,000 fod

Rq. 3
Huius numer. radi. quadrata circiter est :| minor vera erg. | 1632993. nempe semicircumferentia,

2
f 2616666666666 — Rq. 10
3

I 1 I
quac duplicata dabit: 3265986 (a) posito radio (b) posita diametro 1000,000, {aa) 3 4+ — — T 4= e -1
4

(bb) [Nebenrechnung:]

265986 63044 63944 10210 5105 1 2
4 265986 4 265986 | 132893 876 251 16
] (]
1063944 255776 < ,q’” 26 f; 5 £ (aia) 3 (bbb) 4
3 i 3958 33
R1p e
3191832
265986 65986 65 986 b¢ 15986

i
(oe) INobonre R 1000000 ? + 1000,000  1000,000 ST ik 1000000
£ FACIT SYMBOL - LAA VII-1 p. 65
Leibniz used various script-style forms of the lowercase f for facit in his writings. In order to
suitably represent them by one unambiguous symbol which make it distinguishable from both the
ordinary (upright) f as well as the italic f; it is an established practice in the LAA edition for many
decades to represent this expression by a specially shaped, “upright cursive” f with a descender
and a reversed stress pattern (which not in any case was executed properly).
There is another similar looking character, LATIN SMALL LETTER F WITH HOOK (0192)
which is defined as a currency character for Florin but which also gets used as an alphabetic
character in the Ewe language. Since this unification is rather problematic already, we advise that
0192 not getting further loaded with other meanings. Regardless of a certain optical likeness the
reason for including this character is mainly its distinctive purpose and function as an element of
mathematical notation. The meaning is also different from that of the modern “function symbol” as

which 0192 is annotated, additionally.

42257 +2257 2257
+1105 I iz 454
e, T 271
5 £ JC =N quadratus. il j[S_;G_ quadratus. 5
256 2 2r b 25002 = 256
r t2 s 2 6i— 2@ i
15 24_ u2n1+—9~seur+—. Pra i Ergot—+InI 2 408 i
2250 4 64 4s? 2 4s? 474
$ FACIT SYMBOL
LAA VII-1 p. 352
5 II 8 3 z I
Ty X B XX 3 B, VAR
Nemp« — 41 4 —. ¢ et ot o s I B A e S L 2
:’ftJc 19 .:l',l.':F 11 Bf 8 JJC 3 f'{ 2 1)t
[ [ogiadt A et LT — — r
1 el ST I N TI GBi gty
m. I1 I
—nn I |+ +
9 19 l .8| I
p-I|+ s gz
{FACIT SYMBOL

LAA VII-1 p. 508
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551

N. 3815 DIFFERENZEN, FOLGEN, REIHEN 1672-1676
+9, 25fa* +3"25fa? +3 " 25fa’
_ F 3. #3° 9. F. 9.
mm(mncn?ETT%ﬁzn F1250¢ ¥ 152)8°
27 .. .27 . + 120 ..
+37 45 .. + 45 ..
7 .. 15
—4,125a®f —6,3,25a%f
e 270 F .. 9.
.. 45.. t 642fa>
) _ T — 39
Ac denique erit (31)b n ¥ 9,1250° ,seu b n F13685°
. 27 +1080 ..
+ .. 45..
75..

550,15-551,5 Nebenrechnungen:

2u 4. 15: A 15 ~ 25
725 § 25
%0 979
§ FACIT SYMBOL NG

zu Z.1-5: 49,25 ¥99 3 71259 ~ 15

18 ¥3~ 2797 25
813~ #1523 T 45
3775

ARITHMETISCHE KREISQUADRATUR 1673-1676

449

LAA VII-3 p. 553 (top),
LAA VII-6 p. 449 (right)

a 2. Est enim 5% in 2. Inveniemus a 250. si habeamus a

1
—. Quaeratur differentia inter

1

256 — 250

Quaeritur log. a 10. Inveniamus a 250 id est a 25 in 10. Habebimus et a 10 ex dato

——. Est autem notus log. ab

3

6
- — et —. E 4 i
These :lan.lples Siem;)n o= 350 55" B o5t S oe |64m0 | 3005 itaue
strate the intentional use 1 1 3 1 3 1024 16
. —N—+7=—veln z+— N —— N —. Nam si hoc dividas per 32. habebis
of a specific character zfo e 1322300 . g 133?10 MDD RPN
for “facit” in order to 250 nam fit 8000 in ) dat 256000° Ergo quaerenda quar ;itas } - m + F etc. ita
distinguish it from the the at d sit maﬁ‘ ot :_;‘
ordinary italic f. A
%
w00 2fC
ABn 3
BC n 1855

]

1 1
1-5 Nebenbetrachtung: 250 ~ 256

quaeritur logarithmus.

256

250
12800
512
64000
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M §4000132000° ""&° 250 " 256

g

1

22
238010
1924t

1922
10

f
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5. Unicode Character Properties

xb01; LEIBNIZIAN EQUAL;Sm;0;ON;;;;;N;;::;

xb02;LEIBNIZIAN EQUAL WITH DOUBLE VERTICALS;Sm;0;ON;;;;;N;;:::;
Xb03;LEIBNIZIAN EQUAL WITH SMALL S;Sm;0;ON;;;;;:;N;;;:;
xb04;LEIBNIZIAN GREATER;Sm;0;ON;;;;:N;;:::

xXxb05; LEIBNIZIAN LESS;Sm;0;0N;;;;;N;;::;

Xb06; LEIBNIZIAN GREATER WITH SMALL P;Sm;0;ON;;;;;N;;::7
xb07;LEIBNIZIAN LESS WITH SMALL P;Sm;0;ON;;;;;:;N;;::;
xb08;LEIBNIZIAN GREATER-LESS;Sm;0;ON;;;;;N;;:::

xb18;LEIBNIZIAN CONGRUENCE;Sm;0;ON;;;;;N;;;::;

xXb19;LEIBNIZIAN CONGRUENCE WITH VERTICAL BAR;Sm;0;ON;;;;;N;;;:;

xb20; LEIBNIZIAN CONGRUENCE-2;Sm;0;0N;;;;;N;;;:;:;

xXb21;LEIBNIZIAN CONGRUENCE-2 INVERTED;Sm;0;ON;;;;;N;;;::;

xXb22;LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL BAR;Sm;O0;ON;;;;;N;;;:;:;

xb23; LEIBNIZIAN CONGRUENCE-2 WITH HORIZONTAL AND VERTICAL BAR;Sm;O0;ON;;;;;N;;;:;:;
xXb24 ; LEIBNIZIAN COINCIDENCE;Sm;0;ON;;;;;N;;;::;

xb29;FACIT SYMBOL;Sm;0;O0ON;;;;;N;;::;

Xbl7 FE00; with descender; # CARTESIAN EQUAL

223D FE00; lazy S variant; # REVERSED TILDE

2243 FE00; lazy S variant; # ASYMPTOTICALLY EQUAL TO
22CD FE00; lazy S variant; # REVERSED TILDE EQUALS
2242 FE00; lazy S variant; # MINUS TILDE

2248 FE00; lazy S variant; # ALMOST EQUAL TO

2A6C FE00; lazy S variant; # SIMILAR MINUS SIMILAR
22DC FE00; parallelised form; # EQUAL TO OR LESS-THAN
22DD FE00; parallelised form; # EQUAL TO OR GREATER-THAN
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