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The two earliest printed Yiddish arithmetic
textbooks (Amsterdam 1699 and
Frankfurt/Main 1711)

Alfred Holl and Stela Segev?

1 Historic context

1.1 The Jews in Europe in the late Middle Ages and early Modern Times
Already in the Classical Antiquity, Jews began to settle in small communities in
Europe. During the Middle Ages, there were two main Jewish ethnic and religious
divisions. The Jews who traditionally lived on the Iberian Peninsula (in good
cooperation with the ruling Arabs) are called Sephardim; in the late 15™ century
(during the Christian Reconquista), they were expelled and scattered over Northern
Africa, Southern, South-Eastern and Northern Central Europe and the Middle East.
The Jews who originally settled on the Low Rhine in the Holy Roman Empire were
called Ashkenazim; in the late Middle Ages, religious persecution drove them
more and more to Eastern Europe.

In the Middle Ages, Jewish scholars assimilated “foreign”, mostly (Greek-)Arabic
secular knowledge to their own culture. Their Hebrew translations played an
important role in the process of making Arabic adaptations of Greek scientific
works available to medieval Europe.?2 We just mention two of the first translators
on the Iberian Peninsula: Abraham bar Hiyya (Savasorda; ca. 1070-1136/1145)
and John of Seville (Johannes Hispalensis; active 1133-1153). After them, there
was the family of Qalonymos in the South of France that made a great work of
translations.

Abraham bar Hiyya himself was also mathematician (Hibbur ha-meshihah ve-ha-
tishboret (Treatise on measurement and calculation)). Further early Jewish
mathematicians in the Middle Ages were Abraham ibn Ezra (1089/1092-1167;
Séefer ha-mispar (Book of the number)) and Levi ben Gershon (Gersonides; 1288—
1344; Ma ‘asé hoseb (Work of calculation) 1321)3,

As a consequence of these scientific activities, many Hebrew manuscripts with
mathematical content were written in this period. The first Hebrew arithmetic book

! Herzog College, Israel.

2 Cf. Freudenthal 2013, p. 796-797. In our paper, we do not discuss details of the role of Jews in this
process (Hebrew as an intermediate step on the way from Arabic to Latin), but reference specialized
works: Freudenthal 2013 and Steinschneider 1893.

3 Cf.3.2.1.
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to be printed was Sefer ha-mispar (Book of the number) written by Eliyah Mizrahi
(ca. 1450-1525/26) in Constantinople. His son took care of printing his manuscript
after his death in 1533 in the printing house of Girolamo Soncino (Gershom
Sontzin).*

An abridgment of the first two parts of Séfer ha-mispar and of Abraham bar
Hiyya’s Sefer surat ha-ares (Book on the form of the earth) was created by
Sebastian Miunster (Ingelheim 1488-1552 Basel; cosmographer, humanist,
Hebraist) together with a Latin translation by Erasmus Oswald Schreckenfuchs
(Merckenstein  1511-1575 Freiburg; mathematician, astronomer, humanist,
Hebraist): Qisur ha-meleket mispar. Arithmetica secundum omnes species suas.
Compendium arithmetices. Basel: Heinrich Petri 1546.

The second printed Hebrew arithmetic textbook was:

Menahém Tzion (Emanuel) Cohén Porat [from Porto?] Rofeh [physician] (Trieste
ca. 1595 — ca. 1660 Padova; mathematician, astronomer, rabbi): Sefer ‘obér la-
sohér (Book “money current among the merchants™). Venezia: Giovanni Calleone
(for Pietro, Aluise and Lorenzo Bragadini) 1627 (Hebrew [5]387).°

1.2 The languages Judaeo-German (Yiddish) and Judaeo-Spanish (Ladino)
All of the Jews prayed in Hebrew, but only some of them spoke Hebrew:® Hebrew
was the holy language of prayer, liturgy and science and only up to a certain extent
a means of communication between different communities.

Besides Hebrew, Jewish varieties of several European languages (from Judaeo-

Portuguese via Judaeo-Czech to Judaeo-Greek) developed; most of them did not

gain any international importance beyond their regions. The details of origin and

development of these varieties are an object of linguistic discussions.

With the expulsion of the Jews from their homelands, two Jewish varieties made

their way from regional ones to linguae francae (they are still alive):

1 Judaeo-Spanish (Ladino) — written in Hebrew script, today mostly in Latin
script — was the language of the Sephardim on the Iberian Peninsula. During
their expulsion, they took their language with them, and spread it over the
Mediterranean area until the Ottoman Empire’, also as business language of the
Adriatic Sea; today it is threatened of extinction.

2 Judaeo-German (Yiddish) —written only in Hebrew script — was the language of
the Ashkenazim in the Holy Roman Empire. When they were expelled to the
East, they took their language with them, and spread it over Central and Eastern
Europe.® Yiddish is split into two main branches: the Eastern from the Baltic Sea
to the Black Sea which adopted a lot of Slavic words and the Western from the
North Sea to the Mediterranean Sea.

4 Cf. Segev 2010; Holl 2022, p. 305-311.

5 Cf. Heller, Marvin J.: The seventeenth century Hebrew book. Leiden 2010; Holl 2022, p. 312-318.

® Cf. Arieh Leyb’s title page, where he is called an expert in the Torah who had to speak Hebrew, and
Moshe Hayda’s introduction (p. 8) where he lays stress on his proficiency in Hebrew.

7 Cf. Simon 2012,

8 Cf. Moshe Hayda’s introduction (p. 8) where he calls Yiddish the “Ashkenazi language” and underlines
that he uses it for the benefit of the inhabitants of this country and its merchants.
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Regarding mathematical publications, Ladino with 8 books from 1500-1800 was
much less important than Yiddish with 269 in the same period.®

In this paper, we are going to discuss the two — as far as known — earliest printed
Yiddish arithmetic textbooks. They are written in Western Yiddish which is very
well understandable for Germans of the 21% century if they are acquainted with a
few German dialects and the early New High German of the 16™ century. This is
also since the language of a maths book is always simpler, less rich in vocabulary
and more formal than the literary language of some belletristic text.

1.3 Transcription and Romanization conventions in this paper

Transcription means conversion to modern letters in the same script.
Romanization means literal conversion to the Latin script (transliteration).

In the two Yiddish textbooks, Yiddish and Hebrew texts are printed in Hebrew
square script (mostly for headings) or in Rashi script (for text parapraphs).t® Yid-
dish texts only occur in the mathematical parts.** Hebrew texts only occur on the
title pages (cf. 2.1, 3.1), in the approvals (cf. 3.2.2, 3.3), in the introduction (cf.
3.2.2, 3.3) and sometimes in headings of mathematical sections.*2

2 The Yiddish textbook from 1699 and its author

2.1 Biographic data of Arieh [‘lion’] Low/Leyb/Layb Segal Shats/Sas

Very little is known about the author.'® His family seems to have been active in
book production. The name Arieh Leyb Segal ben Zeev Wolf Shatz is mentioned
as publisher in 1716.1* There is evidence for two sons working in the same field:
Shemuel was active with the publisher Salomon ben Joseph Proops in Amsterdam
1701-1715.% Tsevi Hirsch was a typographer and active with Samuel ben Yisaskar
Ba ‘er Segal, the son of one of the two typographers of this textbook.!®

% Cf. Lapon-Kandelshein/Baruchson-Arbib 2002, p. 186.

10Ct, Friedrich 1966, p. 247. The German variant of the semi-cursive Rashi script is also called Mashket,
Deutsch-Hebraisch or Weiberdeutsch ‘vaybertaytsh’ (Faulmann 1880, p. 82 f.).

1 For Yiddish texts, we only present representations in modern German orthography (with au instead of
oy etc.); cf. Romanization tables of the University Library of Frankfurt ub.uni-frankfurt.de/judaica/
umschrift-jiddisch.html.

12 For Hebrew texts, we consider transcriptions in Hebrew (square) script as necessary as the original
prints (especially if in Rashi script) are not always well readable. Romanizations are based on ISO 259
and not on DIN 31636: that is, w (not y) for 1, s (not ts) for ¥, q (not k) for » and in certain cases § (not
sh) for w. The following phonetic distinctions are borrowed from DIN 31636: b/b (instead of b/v) for
3, k/k (instead of k/kh) for 5 and p/f for 5. b designates a a2 pronounced as v, & a > pronounced as kh, f a
 pronounced as f. Romanizations of proper names follow either the conventions above or the usual
English phonetic Romanization.

13 Arieh Léw “Shames” (false) with a false year (1690) of publication is mentioned in the article
‘Mathematics’ in the Jewish Encyclopedia.

14 Ecartico, University of Amsterdam.

15 CERL (Consortium of European Research Libraries) Thesaurus, cnp02160616.

16 |_ondon British Library, record for Yaakov Yosef of Pollonne (Ukraine) (1710—1784): Ben porat Yosef.
Korez (Ukraine) 1782.
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2.2 The Séfer Yedi ‘at ha-hesbon (Amsterdam 1699)
2.2.1 The title page
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The Book of (Knowing the) Arithmetic
It includes all kinds of calculations
from small to large,
how to perform them, and the Calculation
Art which is called Calculation of Numbers
(07wo°¥ Zifers [in Yiddish]).

And such a book has already been printed
in the Holy language (w727 w22 bi-leson
ha-qgodes [i.e. in the Hebrew language]).

But because not everyone can learn and
understand the rules and the truths
written in the Holy language,
one of our people has just woken up to
make this book in the Ashkenazi language,
(rowN pwa bi-leson askenaz)
and to understand through it several
calculations from books of other nations,
and some questions and riddles, human
tricks in calculations
and silver (702 kesef) and gold (3771 zahab)
calculations of goldsmiths (special table)
(7anp Pyyow spezie Tabell [in Yiddish]).

And all is well and shortly explained,
as sifted semolina [reduced to the
essential parts] which is called
Welsh Practice (N?UpN7D SWovN
Welsche Praktika [in Yiddish]).

And the country was filled with knowledge.
In any negotiation that has occurred,
God will send us comfort and salvation,
amen so be it.

Brought to the printing house
by the expert in the Torah,
the honored Rabbi Arieh Leyb Segal
[funeral assistant] Sas [public messenger],
the city trustee
of the Ashkenazi Funeral Congregation —
his creation will preserve him and he will live
In Amsterdam
In the common house of Aser AnSel son of
Rabbi Eli‘ezer Hazan — may he live for
many days —,
the city butcher [ Aramaic word], and
Yisaskar Ba ‘er, Abraham Eli ‘ezer’s son
in the year t.n.t [(5)459; 1699 CE] and
some small detail [date not fully written]
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The two printers of the textbook were business partners. Aser Ansel ben Eli‘ezer
Hazan (active 1663-1713) was a typographer in Amsterdam. In 1663, he was in
the service of Uri Phoebus Halevi. From 1692 on, he integrated his son Benjamin
Wolf into work duties. Until 1703, he worked with Yisaskar Ba‘er bar Abraham
Eli‘ezer from Minden. They used the types of Moses ben Abraham Kosman.*’

2.2.2 Content overview

The pdf numbers [pdf 8 & 1", title page] of the digital reproduction by Google from
the original held by University Library Amsterdam are used as reading and finding
Hebrew page numbers in this book can be complicated.

The section headings contain the Hebrew text before the Yiddish text.

10 Numeration (notation of numbers and numerals) — called so in Latin (Wird
genannt auf Latein Nummerieren)

12 Addition (Addieren)

14 Subtraction (Subtrahieren)

17 Multiplication (Multiplizieren)

21 Division (Dividieren)

32 Rule of three (Regula de tri)

41 Italian practice (Welsche practica)®8

44 Silver calculation according to the practice (Fein Rechnung
in o> [Hebrew ‘silver’] (von Silber) nach der Practica nach)

47 Numeration of fractions (Nummerieren in Gebrochnen)

51 Addition of fractions (Addieren in Gebrochnen)

54 Subtraction of fractions (Subtrahieren in Gebrochnen)

57 Multiplication of fractions (Multiplizieren in Gebrochnen)

59 Division of fractions (Dividieren in Gebrochnen)

63 Rule of three for fractions (Regula de tri in Gebrochnen)

65 Double rule of three (Regula quinque)

66 Double rule of three for fractions (Regula quingque in Gebrochnen)

67 Information about various currencies and about book-keeping in the most
famous cities (Ein Nachricht von allerlei Geld, auch wie in den vornehmsten
Stadten Buch gehalten wird)

73 Information about weights (Nachricht der Gewichte)

74 Appendix*®

17 CERL Thesaurus, cni00043801.

18 Techniques to facilitate multiplications, especially with compound amounts consisting of higher and
lower units in the context of the rule of three; cf. UIff-Mgller, Jens: The ‘Welsche Praktik’. In:
Gebhardt, Rainer (ed.): Kaufmanns-Rechenbiicher und mathematische Schriften der frihen Neuzeit
(= Schriften des Adam-Ries-Bundes 22). Annaberg-Buchholz 2011, p. 327-348.

19 As the Appendix is not an arithmetic book but a mere collection of currency tables, only the beginning
of the title page is transliterated and translated: Spezielles Buch darinnen inbegriffen die Ausrechnung
von den verminderten Schillingen zu 5 Stiiber und 8 Pfennig ausgerechnet von funf und vier Schilling
in einem Worf (Special book comprising the conversion of the reduced shillings worth 5 stivers and
8 pennies calculated for multiples of five and four shillings); conversion (Dutch currency): 1 gulden /
guilder = 20 stivers = 320 pennies [stiver: Dutch stuiver, German Stiiber].
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3 The Yiddish textbook from 1711 and its author

3.1 Biographic data of Moses/MoSe/Moshe Haida/Hayda

Moshe Hayda lived roughly estimated 1670-1750. He studied — probably among
others — in the yeshiva of Rabbi Abraham Naphtali Hirsch Spitz Segal in Worms
(see approval in 3.2.2).

His grandfather was Shmuel ben Moshe Hayda (mentioned in the last lines of the
introduction, pdf 311), b. ca. 1626, d. 1685 Prague, a cabalist author and preacher
in Prague, who engaged in different mystic practices and considered himself under
the inspiration of the prophet Eliyah. He annotated and interpreted the manuscript
Sifra tanah de-vei ‘Eliyahu [Aramaic title] under the title Ziqqugin de nura u-
vi ‘urin de-esha (Book about sparks of fire; Prague 1676 — also mentioned in the
last lines of Hayda’s introduction).

) LTS S

Epitaph of Moshe Hayda'’s father Yosef ~ Epitaph of Moshe Hayda s grandfather Shmuel

(d. 1700-07-08) on the Jewish Cemetery in (d. 1685) on the Old Jewish Cemetery in

Hamburg-Altona, KonigstralRe (steinheim- Praha-Josefov (www.ivelt.com/
institut.de/cgi-bin/epidat?id=hha-3172) forum/viewtopic.php?t=36928)

Moshe Hayda’s father Yosef Hayda must have been experienced in geometry (“art
of measuring” on the epitaph). He moved from Prague to Hamburg where he died
on 1700-07-08.%°

20 Jewish Encyclopedia, articles on Moses Haida and Samuel Haida; Ersch/Gruber, Section 2, Theil 4
(1828), article “Heida”, p. 102.
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Moshe’s son Shmuel, born in Hamburg, took care of a correct edition of Hiduse
Halakot [Talmud commentary] (Berlin 5466, i.e. 1705/06 CE)?' by R. Samuel
Eli‘ezer ben Juda Edels (b. 1555 Poznan/Posen or Krakow/Krakau, d. 1631 Ostrog/
Ostroh/Ostrowo, Ukraine)?.

Already around 1600, German Jews had got permission to settle in Wandsbek and
Altona.” The Altona Jews had the privilege of engaging in shipbuilding. Since
1612, Jews had been tolerated in Hamburg: privileged Portuguese (Sephardic)
Jews, engaged in wholesale trade, and some German (Ashkenazic) Jews, engaged
in retail business. As Altona’s administration was more liberal (also towards other
religions) than Hamburg’s, Altona became the center of German-Jewish life. In
1674, the German-Jewish communities of Altona, Wandsbek and Hamburg united
to one congregation, the so-called ‘Three communities’, under the leadership of
Altona where their joint chief rabbi had his seat, where a cemetery was available
and where a synagogue was consecrated in 1684. First in 1710, German Jews were
granted unrestricted permission to settle in Hamburg and nearly the same rights as
the Portuguese Jews. As a consequence, the Portuguese segregated themselves
from the Germans and their community declined.?*

This is an outline of the social situation of the Hamburg Jewish community where
Moshe Hayda must have grown up. For some reason, he stayed in Frankfurt/Main
when he wrote his arithmetic textbook.

3.2 The Sefer Ma ‘asé hores we-hoseb (Frankfurt/Main 1711)

3.2.1 The title page

The textbook was printed by Johann Kellner/Kdélner (1672-1726, active 1698—
1726) a Christian typographer in Frankfurt/Main. His printing house was the most
important for Hebrew book production in Frankfurt. One half of the Hebrew books
printed in Frankfurt between 1708 and 1727 was published there. Kélner is well
known for the print of a Babylonian Talmud.

The responsible bookseller Shimon Wolf ben Abraham from Aachen published
Séfer me’ah berakhot — Book of a hundred blessings —in 1712 (Google books). He
is briefly mentioned with the years 1711/1712 in Ersch/Gruber,? referring to

21 Ersch/Gruber, Section 2, Theil 4 (1828), article “Heida”, p. 102.

22 Jewish Encyclopedia; en.wikipedia.org/wiki/Maharsha.

23 The cities of Altona (west of Hamburg) and Wandsbek (northeast of Hamburg) were incorporated into
the city state of Hamburg in 1937. In the 17" century, Hamburg was a free imperial and Hanseatic city
whereas Altona belonged to the imperial fief of Pinneberg which — together with the duchy of Holstein
(also an imperial fief) — passed to the Danish king in 1640 when the dynasty reigning before had no
successors: The Danish king then ruled as Duke of Holstein in personal union. Thus, Altona was still
part of the Holy Roman Empire, but stood under Danish administration (until 1864). It got its city
rights in 1664 from the Danish king and became — with 12,000 inhabitants — the second largest city of
Denmark after Copenhagen.

24 Jewish Encyclopedia, articles on Altona, Hamburg and Wandsbeck.

25 |t seems that Koélner had bought the Hebrew types from Matthias Andreae in 1712 who in turn had
bought them from Johann Wust in 1707 (CERL Thesaurus, cni00076505; Heuberger 1994, pdf 4).

26 Ersch/Gruber, Section 2, Theil 28 (1851), article “Jiidische Typographie und jiidischer Buchhandel”,
p. 80.
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“lebhafte buchhindlerische Beziehungen” [“intensive bookselling relationships™]
between Amsterdam and Frankfurt/Main, and later in the Jewish Encyclopedia,
article “Book-trade”, section “Amsterdam a center”, among the leading booksellers
in the 18" century (as Simon Wolf ben Abraham Mainz).

We will now discuss the title. nwyn (ma ‘asé) means ‘doing’, but can also be
translated with ‘work’ as in the book of Gersonides. The rest of the title, however,
needs some interpretation. In his introduction (p. 8), Hayda motivates the title with
the structure of the book. He states, that it consists of a practical part followed by
a theoretical part. It can be assumed that the practical part should be related to the
title word wn (hores) and the theoretical part to 2w (hoseb).

The intended meaning of the word wr in the context of the title is not clear at first
sight. Its basic meaning is ‘to plow’, the figurative ‘to learn hard, to occupy oneself
mentally, to engage in hard mental work’. As plowing is the activity of a farmer,
the word could be used for the activity of a craftsman in general — ‘practicing (a
craft), doing practical work’ — in contrast to the activity of an intellectual person —
‘thinking, doing theoretical work’. [Cf.: German master arithmeticians
(Rechenmeister) were regarded as craftsmen in the early modern times!]

The meaning of the expression 2w “to think’ is fairly clear. The verb 2w is also
very close to the verb awn? (lakdseb) ‘to calculate’ so that one can assume a play
on words.

Furthermore, a part of the title, the expression aw i qwyn (ma ‘ase héseb) was very
common, not only for mathematical texts. It can be understood in more than one
way: ‘a thinker’s work, clever work, masterpiece’, but also ‘the art/work of
calculation’. It was used in several places in the bible as well (Exodus 26, 1: 31
and more).

Gersonides (Levi ben Gershon) used this expression as title for his arithmetic
book.?” Therefore, Hayda’s title is probably an allusion to Gersonides. According
to Simonson 2000, Gersonides’s title — literally meaning ‘Work of calculation’,
broader ‘work requiring thought, cunning, planning and calculation’ — is also play
on words for theory and practice, nwvn corresponding to practice and 2w to
theory.

Thus we arrive at the interpretation ‘Book [called, about] the work of practicing
and thinking’ or ‘Book [called, about] practice and theory’.

Ersch/Gruber?® replace the expressions for activities by expressions for persons
performing these activities, in Latin “Liber de opera artificis et ingeniosi” [artifex
in the sense of a thinking and planning craftsman doing conceptual work], in
English “Book about the work of a skilled and an ingenuous person” or “Book
about the work of a craftsman (a practitioner) and an intellectual (a theorist)”.

27 |_evi ben Gershom, Sefer Maasseh Chosheb — Die Praxis des Rechners, Ein hebraeisch- arithmetisches
Werk des Levi ben Gerschom aus dem Jahre 1321; translated and commented in German by Gerson
Lange (Frankfurt am Main 1909).

28 Ersch/Gruber, Section 2, Theil 4 (1828), article “Heida”, p. 102.
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Book (Work) of plowing and
thinking (calculation) [or: Book
on practical and theoretical work]

Based on masters of calculation and
measurements (fractions) is a nice
work which balanced and researched
and adjusted a nice and sharp guy
and skilled pure and clean
— Honor the name of his glory —
Honorable Rebbe Rabbi Moshe ben
the deceased Moreno
(and Rabbeinu) Rabbi Rabbi
Yosef Hayda — blessed be the memory
of the righteous — from Hamburg,
when he was in Frankfurt
am Main as the fire decree came out
for our many sins, and the work was
enough and ends on Sunday 5 on Shvat
to arrange and to specify

God will command you

Printed
here in Frankfurt am Main
in the house of the lord

Johann Kellner/Kolner

by the worker Za ‘tzir
Christian Frasch

from Augsburg

Are sold for reasonable prices by
the champion our honorable teacher
and Rabbi Shimon Wolf ben
Abraham from Aachen —
may he have good and long days —
in Frankfurt
am Main
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The year of publication is not mentioned explicitly.
From the the textbook itself, we can extract three informations:%°

1

There are three approvals by famous rabbies written in Tevet 5471, that is, in
Dec 1710 and in Jan 1711 (see 3.2.2). These approvals were normally provided
when a book was finished or nearly finished.

The author finished work on 5 Shvat, a Sunday. This can only be 5 Shvat 5471,
1711-01-25, few days after the approvals. The next year with a 5 Shvat on a
Sunday, that is 5474 (1714-01-21), would be too late after the approvals.

The author was still working on his textbook in Frankfurt when a “devine fire
decree” came out, that is, when a fire broke out, caused by some accident (or
arson). This can only mean the big fire (“GroB3er Judenbrand) in Frankfurt on
1711-01-14/15, 24 Tevet 5471, which destroyed the entire Jewish ghetto.*° As a
consequence, 24 Tevet became a day of repentance.

Thus, we arrive at 1711 as the year of publication.

29 The Hebrew calendar is a lunisolar calendar on the basis of the 19-year Metonic cycle. It has common

years with 12 months and every second or third year a leap year with a 13" (intercalary) month. The
day on which the year number advances is Rosh Hashanah (1 Tishrei) in September or October; the
exact day has to be calculated with certain rules. The year numbering starts in 3761 BC, the assumed
date of the creation of the world. Thus, a Hebrew year number corresponds to two Common Era (CE)
year numbers and the other way round: Subtracting 3760 and 3761 from a Hebrew year number yields
the two corresponding CE year numbers, adding 3760 and 3761 to a CE year number yields the
corresponding two Hebrew year numbers. In Hebrew prints, the first digit of the year number is often
omitted. Hebrew days start in the evening after sunset. Regarding exact CE dates, we always refer to
the Gregorian calendar. We use the converter hebcal.com.

30 The Jewish Encyclopedia states in its article on Moses Haida that the book was written at the time of

a great fire in Altona, the west neighbor city of Hamburg where Haida had his roots. This assumption
cannot be correct as the dates of the two fires would lead to 5 Shvat 5474 as finishing date of the book,
too long (three years) after the approvals.

The fire in Altona on 1711-11-02/03, 21 Cheshvan 5472, destroyed at least some 100 houses
(irrespective of the belief of the residents) and the synagogue, which was reconstructed only in 1715
after the second fire (Gihl 2013, p. 9; Schudt 1714, p. 370 f.; Alicke 2008).

The big fire (“Schwedenbrand”) on 1713-01-20/21, 23 Tevet 5473, destroyed the entire of Altona. The
Swedish General Stenbock gave order to set Altona on fire. The inhabitants had only few hours to
leave the city. This was a unigque and extraordinary war action during the Great Northern War (1700—
1721) when Sweden fought against an alliance of Denmark, Saxony and Russia for the hegemony in
the Baltic Sea region. Magnus Stenbock (1665-1717) took revenge for the siege and conquest of Stade
and its Swedish garnison in September 1712 and for Altona’s (falsely) assumed support of Danish
armed forces. As Altona had no fortifications and no troops, his measure was very critically judged as
a means of warfare.
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3.2.2 Approvals and introduction

The three approving rabbies were famous persons who are mentioned in the Jewish
Encyclopedia and/or Wikipedia (see the following footnotes). In their approvals,
they take care of the “author’s rights” for a certain period of time and threaten
boycott and excommunication if these rights are violated.

Approval (Imprimatur, Haskamah) of the great famous genius Rabbi
Naphtali Catz (Cohen), Frankfurt/Main (p. 3, pdf 306)3!

I worried that they might be jealous of Moshe ... and they will trespass
... I decided to decree ... that every son of Israel should not copy this book,
the entire book or only a part of it ...
during eight years from the printing date ... will be punished ...

The writer and the signer today, Tuesday, 8 Tevet [5471], may fulfill our wishes,
[December 30, 1710 CE]
... Naphtali haCohen ...

Frankfurt a.M.

Naphtali Cohen, portrait \
(Jewish Encyclopedia)

Approval (Imprimatur) of the genius Moreno (and Rabbeinu)*?* Shmuel
Cohen Schotten, President of court and Rabbi of Klause in Frankfurt/Main
and of the County of [Hessen-]Darmstadt (p. 4, pdf 307)33

[Free translation] Although the course of the zodiac and the calculation of the
letters are an important discipline [today the word 7»5m means ‘wisdom’, in the
middle ages, it had the meaning ‘discipline’], as our sages said, due to the length
of our bitter exile, our people didn’t study this discipline as the number of books
about these issues has dwindled. And when one of us is a wise man and wants to
learn this discipline, he must look for books written in foreign languages.

31 Cohen was born in Ostrog/Ostroh/Ostrowo (Ukraine) in 1649 and died in Constantinople on 1718-12-
20. At first rabbi in Ostrog, in 1690 called to Poznan/Posen, in 1704 called to Frankfurt/Main. The fire
in Frankurt’s Judengasse in 1711 broke out in his house. “It was charged that, relying on the efficacy
of his cabalistic charms, he had prevented the extinction of the fire by the ordinary means. He was
arrested and thrown into prison, and regained his liberty only upon renouncing his office.” After that
he went to Prague and Wroctaw/Breslau (Jewish Encyclopedia; en.wikipedia.org/wiki/ Naphtali_
Cohen and /Frankfurter_Judengasse; de.wikipedia.org/wiki/GroRer_Judenbrand).

32 Morenu (‘our teacher’) means ‘ordained rabbi’ (Jewish Encyclopedia); Rabbeinu (‘our master’, ‘our
teacher of Torah’); the most famous example is Moshe Rabbeinu ‘Moses, our teacher’ (Orthodox
Union ou.org).

33 Schotten was born in Schotten (Vogelsbergkreis, Germany) in 1644 and died in Frankfurt/Main on
1719-07-05. Moved to Frankfurt in 1682. In 1685 appointed dean of the big and important Klause
Yeshiva, one of the four synagogues in Frankfurt’s Judengasse (en.wikipedia.org/wiki/
Samuel_Schotten; Frankfurt, Judisches Museum judengasse.de).
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But now, this nice guy, Moshe, the son of the well-known Morenu Yosef Hayda
from Hamburg, (let be blessed the Righteous memory), succeeded to write a book
about this discipline in our language so that our young people and also our older
will understand. And I read it and | examined it thoroughly and I liked it.

| approve that a severe boycott will be imposed on anyone who will copy in part
or in full from this book for ten years.

So said Samuel Cohen Schotten Friday eve Parashat VVayigash 5471 (taf ain alef) -
[3 Tevet, Wednesday evening December 25, 1710 CE]

Approval (Imprimatur) of the genius Rabbi Abraham Naphtali Hirsch Spitz
Segal President of court, community of Worms and its district
(p. 5, pdf 308)%

[Free translation] Moshe studied in my yeshiva and | found that he is very capable
in the art of fraction(’s calculations) and measurements ... He is the son of our
Teacher and Rabbi Yosef Hayda from Hamburg and he worked hard to write this
book on fractions (calculation) and measurements.

And if someone will print from this book without his consent during the next ten
years, let him be excommunicated.

Today 10 Tevet 5471 (taf ain alef) [Thursday January 1, 1711 CE]

Abraham Naphtali Hirsch Spitz, community of Worms and its district

- ) » 3
e N A S B B L

Epitaph of Rabbi Abraham Naphtali Hirsch Spitz (d. 1712-09-17)
on the Jewish Cemetery in Worms (steinheim-institut.de/cgi-bin/epidat?id=wrm-1238)

34 Spitz was born ca. 1628 and died in Worms in 1712; since 1663 rabbi of a Moravian congregation, in
1704 called to Worms (Jewish Encyclopedia).
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Introduction of the author (p. 6-8, pdf 309-311)

[Free translation; p. 6]

It is clear that the sense will distinguish in number and understand multiplicity and
unity, but this is not enough to say that counting is an intellectual action.

One can easily tell the difference between 3 and 1080 using the senses (3 is the
360th part of 1080) because one of them belongs to the genus “many” and the other
to “few” and even animals can distinguish between “many” and “few” ...

In the following we’ll see that the senses can’t distinguish between quantities of
the same kind, for example we’ll say two quantities of the genus “many” ...

We will not be able to distinguish between the number 1080 and the number 1077
with the help of the senses. But if we count, we will know and understand what the
difference is between them.

Therefore, the counting is not an action of the senses but an action of the mind.
Therefore, the sages of the calculations first dealt with addition (which is called in
foreign languages additzia), because when we add a number to another, we need
to count.

And the counting and the addition (of numbers) are similar, and they are both
actions of the mind.

[Description and interpretation; p. 7]

Further discussion and explanation of counting as an intellectual action, focusing
on the appropriate term for number 11.

He mentions Ibn Ezra (the author of the well-known Séefer ha-mispar (Book of the
number) from the 12" century), but he doesn’t mention the arithmetic book, but
his interpretation of the Torah on the subject, together with other interpretations,
including his own interpretations.

In the second paragraph we find a discussion about the importance of learning
arithmetic in order to judge justice in matters of division of lands, inheritances etc.
We can find similar discussions in previous Jewish works like Abraham bar
Hiyya’s Hibbur ha-meshihah ve-ha-tishboret (11"/12™ century). We cannot be
sure that Moshe Hayda knew bar Hiyya’s book, and yet we can find some similar
formulations and examples such as “how much longer is the square’s diagonal
compared to its side?” or “how much larger is the square’s area compared to the
area of its inscribed circle?”

This is followed by a description of the place and importance of arithmetic using
various descriptions:

1. The first description is by no doubts originally from Nicomachus, but in our
opinion it was taken from Mizrahi. We confront the three texts.

Hayda:
A bridge through which our thought passes from the MNAWHN NIYN 12 MWK WA KON
things, with which we grew up from the youth and W NMIYIA DT WK 02277 T9RA
which we became accustomed to, to the things that are 0°717 0°7277 2K W 012 1230
unfamiliar to us, with which our senses are not familiar. WWWIT DA KD IR DI
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Nicomachus of Gerasa: Arithmetike eisagoge (Introduction to Arithmetic)3®

It is not hidden that these sciences are like bridges M3 01 MNOMT PRY 09y R 9
through which our thoughts pass from those perceptible 1287 1XM2WA 113V 02 W
apprehended things to the existing intelligible things, DX DO DWMNT 020273
they transfer our thoughts from those corporeal things, 1992371 D0OWINT QOREMDOIT 02T
with which we have grown up and which are familiar to AWK DNWAT DT PR AMYT
us, to things which are foreign to us, which are not 0°177 01277 OR QN9A0T 02 19T
familiar to our senses, and which, by their subtlety, are TWRY IWIT D137 K7 WK 19NN
similar to our souls. 1MWI% 017 NPT O
Eliyah Mizrahi: Sefer ha-mispar (Book of the number)®

In addition, it is obvious that this science is like a MRV RN RIT 0D 710 RN
bridge, through which our thought passes from the AWK AT NATHA RO RO DRI
material perceptible things to the existing intelligible 9277 7987 1INAWNR NN 12
things. DOR¥AIT 02277 OR PWRan 03nwa

akin]i7ataty!
Our intellect moves from those material things with DNWAT 02277 7781 120w M
which we grew up from youth and to which we became DR 019377 NI 02 19T IWN
accustomed, to the things that are unfamiliar to us, with | 212°377 X% WK 173K 0°717 0°1277
which our senses are not familiar, and which are similar QOMT aMIPT 07 WR WWIN
to our souls in their subtlety. 1 MWwoI?

2. Other descriptions are based on various quotations from the Bible.

[Free translation; p. 8]

And | saw in some of the books that the explanations were very long until the
reading became difficult and the readers got tired before they got to the main point,
and in other books they have shortened too much. So | decided to take the middle
way, and | hope that the reader will find a good lesson in this book and will reach
a deep understanding of this matter.

| called this book “Book (Work) of plowing and thinking (calculation)” because
of its practical part followed by a theoretical part.

And do not think, dear reader, that | wrote this book in the Ashkenazi language
because | do not speak Hebrew fluently. | wrote in the Ashkenazi language for the
benefit of the inhabitants of this country and its merchants.

| added some issues in this book that are not to be found in other books, but if
someone will find any mistake, he can correct it ....

These are the things (issues) spoken by Moshe ben the deceased

Moreno (and Rabbeinu) Rabbi Rabbi Yosef Hayda blessed be the memory of
the righteous from Hamburg, the grandson of Moreno (and Rabbeinu) Rabbi
Rabbi Samuel Hayda author of Séfer Zikukin De-Nura U-Vi‘urin De-Esha
blessed be the memory of the righteous.

% Retrieved from https:/mispar.ethz.ch/wiki/Main_Page.
36 Retrieved from https://mispar.ethz.ch/wiki/Main_Page.
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3.2.3 Content overview

The pdf numbers [pdf 312 2 17 of the digital reproduction by Universitétsbiblio-
thek Frankfurt are used as reading and finding Hebrew page numbers in this book
can be complicated, e.g. 115 is not written ;7°p (100+10+5) but v (100+9+6) etc.

312 Numeration (notation of numbers and numerals) of non-denominate integers
(Nummerieren oder Aussprechung unbenamter ganzer Zahlen)
315 Numeration of denominate integers (Nummerieren benamter ganzer Zahlen)
316 Addition of non-denominate integers
(Addieren oder Versammlung unbenamter ganzer Zahlen)
319 Addition of denominate integers (Addieren benamter ganzer Zahlen)
321 Subtraction of non-denominate numbers
(Subtrahieren oder Abziehung unbenamter ganzer Zahlen)
324 Subtraction of denominate integers (Subtrahieren benamter ganzer Zahlen)
326 Check (Probe): inverse operation; criticism of check by nine
327 Multiplication of non-denominate integers
(Multiplizieren unbenamter ganzer Zahlen)
328 Multiplication table (Das Einmaleins)
337 Division of non-denominate numbers
(Dividieren oder Teilen unbenamter ganzer Zahlen)
345 Check (Probe): inverse operation
346 Fractions: Numeration of fractions
(Von Briichen: Nummerieren in gebrochnen Zahlen)
347 List of denominate fractions (Auflistung benamter gebrochner Zahlen)
349 Addition of denominate fractions
(Addieren oder Versammlung benamter gebrochner Zahlen)
357 Subtraction of denominate fractions
(Subtrahieren oder Abziehung benamter gebrochner Zahlen)
361 Multiplication of fractions
(Multiplizieren oder Vielfaltigung gebrochner Zahlen)
367 Division of fractions (Dividieren oder Abteilung gebrochner Zahlen)
375 Rule of three (Regula de tri oder Lehrsatz von dreien): ¥’
378 First type (Erste Art): anterior number (vordere Zahl) = 1;
380 Check or examination of the rule of three
(Von der Prob oder Untersuchung des Lehrsatzes von dreien);
390 Second type (Zweite Art): posterior number (hintere Zahl) = 1;
401 Third type (Dritte Art): middle number (mittlere Zahl) = 1;
410 Fourth type (Vierte Art): all of the three numbers > 1

37 The three known values (vorn anterior, mitten middle, hinten posterior) are mostly written one after
the other, separated by long dashes: vorn — mitten — hinten. The fourth, unknown value is not
noted. The anterior and posterior value belong to the same quantity, as well as the middle and unknown
one. That is, there are two value tuples (vorn, mitten) and (hinten, unknown) of two different quantities
which are directly proportional, such as weight and price. Today we would read this arrangement of
three values as an equation with one unknown: vorn : mitten = hinten : x.
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420 Rule of three for fractions (Regula de tri in gebrochnen Zahlen):
421 First type (Erste Art); 431 Second type (Zweite Art);
443 Third type (Dritte Art); 449 Fourth type (Vierte Art)
466 Inverse rule of three
(Regula de tri conversa oder verkehrter Lehrsatz von dreien)
477 Rule of five or double rule of three
(Regula quingue oder Lehrsatz von fiinfen oder gedoppelter Lehrsatz)
483 Inverse rule of five or inverse double rule of three
(Regula quingue conversa oder verkehrter Lehrsatz von flinfen oder
verkehrter gedoppelter Lehrsatz)
489 Time calculation (Zeitrechnung)
506 Interest calculation (Zinsrechnung); 511 Interest tables (Zinstabellen)
524 Discount calculation (Rabatt oder Abzug-Rechnung)
530 Tare calculation (Tara oder Abgang-Rechnung);
531 General tare (Gemeine Tara oder Abgang);
534 Tare on top (Tara auf); 536 Tare within (Tara in)
538 Tret (portions of bad quality) calculation (Fusti garbolir [Old Italian
garbellare ‘to garble, sift’] oder Entscheid-Rechnung)
541 Currency conversion calculation (Wechsel-Rechnung);
548 Conversion tables
562 Rules for companies (Regula societatis oder Gesellschaftsrechnung);
564 Check (Probe)
570 Rules for companies with time [regula societatis temporum]
(Zweifache Gesellschaftsrechnung)
571 Barter calculation and balanced barter calculation
(Stich- oder Tausch-Rechnung und gleiche Tausch-Rechnung)
574 Unbalanced barter calculation (Ungleiche Stich-Rechnung)
576 Gold and silver calculation (Fein Rechnung)
581 Rules for calculating alloys and mixtures
(Regula alligationis Zusammensetz- oder Vermeng-Rechnung):
582 First type (Erste Art): alloy wanted;
583 Second type (Zweite Art): parts wanted
594 Rules for integer problems with several unknowns
(Regula caecis oder Blind-Rechnung)
597 Check or examination of problems of this type
(Von der Probe oder Untersuchung dergleichen Aufgaben)
607 False position method or “assumed test value” method
(Regula falsi positionum oder Erdichtete-Satz-Rechnung)
610 Check or examination of this and similar problems
(Von der Probe oder Untersuchung dieser und dergleichen Aufgaben)
616 Additional problems (Zugab-Rechnung): Diophantine equations, division-
with-remainder problems, magic squares
628 Conversion or value of the currency, measure, weight, number and time units
which occur in this book (Von Wechsel (Resolvierung) oder Wert der in
diesem Buch vorfallenden Miinz-, MaR-, Gewicht-, Zahl- und Zeit-Arten)
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3.2.3 A special problem
The following mathematical problem formulated in verses can be found in the
section ‘Additional problems’ (pdf 618):

" pywbanpvapiand RMY OF

" LIDVAVINIVINN NSNS 1D

T By v ppdip ad1 nm v

* 13 0 2N VIND I ODIVA I
“ Jrse op 707 LV NI TIDD PIN
“ Jrrd opdI B VY vIn PD s
TSy | a3 N3IDH N

S pland v and Sim v

VIO IN PPTIVN PYARY RONY Zwei Zahlen werden angefihrt,
VIOV VIR VTR IORT [1]d Von solcher Wunder-Art gespurt:
K17 IR PRIVOP YT RN 0D Legt man der kleinren ohne Ruh
X MR 29K VIRD "MK VOLYT TR Ihr Helft und fort halb immer zu,
SR R IRT WIIWN R Y0 2N Unendlich, so wird’s doch kein Mal
DIRY LYY ROT VPR WOR 29D RIT so viel, als ist die groBte Zahl.
TINWA IR 20K 10V MR Ei, Rechner, zeig an geschwind,
7207 POIRY RPNY IND TIDRT WR was solche fur zwei Zahlen sind.

Rough English translation:

Two integers are presented where you can feel a magic property:

If you add to the smaller one its half and, further on and on, the [half’s] half,
infinite times, it [the sum] will no time reach the size of the bigger integer.
Quickly show, arithmetician, what these two numbers are.

If one focuses on the smallest pair of positive integers, there is the unique solution
1 and 2 as — with the geometric series with quotient %2:

n
1
1+ 2—k<2f0ralln
k=1

The textbook mentions the solution with a brief verification, but without any
mathematical proof.

217



3.3 Approvals and introduction — transcriptions
Approval of Rabbi Naphtali Catz (Cohen) (p. 3, pdf 306)

QOIDAT DITAT JINNT 2957 N0
39mtme 14ty 38211aR 191 P! YONBI "M
TIIRTVIIDPINTD

RIW°93 1210 97 WY T9°0 POR 2103 719°0 NN K2 11A0
(1)"17277 17°1 R RIWVITOORY 92727 0"'DR Y vanwnT R9p
5"%T X777 A0 91" MINT 12 Awn 2"00 99217 A90m) 2wn
DO 712 TR 190w 9DY 7AW A1 DIDTI N2 ROIT AORW A2
P9 N2WM 9077 NI AT 7272 23X MR XY 23AR 1"9°0 nwp
TARTY TO7 ANOM2 QRPN AN VAR WK WOR 9170 170w 90
W 2°71"M19°0 P27 NI WY TR AR IR O9INT 1D 12T
1YW 927 PRAW° 92 95 OV WA N7 SNR2 MY 1150 07 AR D"V 1912
MY IR MRY MY 3 ()W 1IN AR A (1) INEPR IR 1910 37 19128
DW 0197 MY2 QPR D°IW 7AW WA DT A IR ORNIN ST 20N
7""3. 210 D272 PHY RN ORW LPW 0 ¥MWT 1977 1007
WMORWA Xm0 nav " A" Ao ars amm anon
40553 "\ 170 ono1 ako p'ab
AIR"YS 10T VNOPIRID

Approval of Moreno (and Rabbeinu) Shmuel Cohen Schotten (p. 4, pdf 307)

7D DRI 97" INRAT 2977 nRoon
19990 P''RT PR "1 427" AR PURY
NY?ODNTY BUWRNT M7

439191 MIRNDTD 17 MIRTIVAN MDA 5" 1R WK 77 N15TR
aNRIT 3 NYAWN 19017 NINIT AT 20 2P IR T
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43 «periods and gematrias are butterflies to wisdom” — from Mishna Avot 38; interpretation: The zodiac
signs and the calculation of the letters are like dessert at the end of the meal.
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%0 Hayda refers to the sage Ibn Ezra.
%1 This sentence refers to the book of bar Hiyya.
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52 This sentence reminds of Nicomachus or perhaps Mizrahi.
53 Cf. Genesis 28:12.
% And it is the mission to follow the plains and the ridges to the valley (Isaiah 40:4).
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