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Elcaywyka

e But of number, cosa [unknown], and cubo [cube of
the unknown], however they are compounded. . .,
nobody until now has formed general rules, because
they are not proportional among them. . . And
therefore, until now, for their equations, one cannot
give general rules except that, sometimes, by trial, . . .
in some particular cases. And therefore when in your
equations you find terms with different intervals
without proportion, you shall say that the art, until
now, has not given the solution to this case, . . . even if
the case may be possible.

* From the Summa de arithmetica, geometrica,
proportioni et proportionalita of Luca Pacioli, 1494
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Luca Bartolomeo de Pacioli ( c. 1447-1517)

 Fra Luca Bartolomeo de Pacioli:

sometimes Paccioli or Paciolo; c. 1447-1517)
was an ltalian mathematician, Franciscan friar,
collaborator with Leonardo da Vinci, and
seminal contributor to the field now known

as accounting. He is referred to as the Father of
Accounting and Bookkeeping (he was the first to
publish a work on double-entry system of book-
keeping).
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Summa de arithmetica, geometria,
proportioni et proportionalita, 1494 (1/3)

 Summa de arithmetica, geometria, proportioni et
proportionalita (Summary of arithmetic, geometry, proportions
and proportionality) is a book on mathematics written by Luca
Pacioli and first published in 1494. It contains a comprehensive
summary of Renaissance mathematics, including practical
arithmetic, basic algebra, basic geometry and accounting, written
in Italian for use as a textbook.

e The Summa is the first printed work on algebra in
a vernacular language, and it contains the first published
description of the double-entry bookkeeping system.ll [t set a new
standard for writing and argumentation about algebra,2l and its
impact upon the subsequent development and standardization of
professional accounting methods was so great that Pacioli is
sometimes referred to as the "father of accounting”
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Summa de arithmetica, geometria,
proportioni et proportionalita, 1494 (2/3)

* The Summa and a few others of his books formed the basis of the
works of the sixteenth century mathematicians, including Cardano
and Tartaglia. Pacioli was something of a careless writer, so much so
that Cardano devoted a chapter in his book Arithmetica (1539) to
dealing with Pacioli’s errors.

* Pacioli dedicated 36 short chapters of his Summa to bookkeeping,
which he entitled De Computis et Scripturis (Of Reckoning and
Writings). The Friar did not invent accounting. He merely distilled
the practices employed by merchants of Venice at the time. His
topics were very much as found in accounting today. Pacioli
described keeping journals and ledgers. His ledger included assets
(including receivables and inventories), liabilities, capital, income
and expense accounts.
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Summa de arithmetica, geometria,
proportioni et proportionalita, 1494 (3/3)

 He demonstrated year end closing entries and
proposed that a trial balance be used to prove a
balanced ledger and even had something to say about
accounting ethics and cost accounting. As a good
bookkeeping instructor should, he warned that no clerk
should retire at night before reconciling the debits and
the credits, so that they are equal.

* Quotation of the Day: [The Summa’s chapters on
bookkeeping were added] “in order that the subjects of
the most gracious Duke of Urbino may have complete
instructions in the conduct of business, [and to] give
the trader without delay information as to his assets
and liabilities.” — Luca Pacioli
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Girolamo Cardano (1501 -1576) (1/2)

Gerolamo (or Girolamo,

or Geronlmo) Cardano (ltalian: [d3e raolamo

kar'dano]; French: Jéréme Cardan; Latin: Hieronymus Cardanus; 24
September 1501 — 21 September 1576) was

an ltalian Renaissance mathematician, physician, astrologer, philoso
pher and gambler.ll He wrote more than 200 works on medicine,
mathematics, physics, philosophy, religion, and music.!2l His
gambling led him to formulate elementary rules in probability,
making him one of the founders of the field.

He was born in Pavia, Lombardy, the illegitimate child of Fazio
Cardano, a mathematically gifted lawyer, who was a friend

of Leonardo da Vinci. In his autobiography, Cardano claimed that his
mother had attempted to abort him. Shortly before his birth, his
mother had to move from Milan to Pavia to escape the Plague; her
three other children died from the disease.

g , .
Z% % H AAyeBpa tng Avayévwnong

10


http://en.wikipedia.org/wiki/French_language
http://en.wikipedia.org/wiki/Latin_language
http://en.wikipedia.org/wiki/Physician
http://en.wikipedia.org/wiki/Astrologer
http://en.wikipedia.org/wiki/Philosopher
http://en.wikipedia.org/wiki/Gambler
http://en.wikipedia.org/wiki/Gerolamo_Cardano
http://en.wikipedia.org/wiki/Gerolamo_Cardano
http://en.wikipedia.org/wiki/Probability
http://en.wikipedia.org/wiki/Pavia
http://en.wikipedia.org/wiki/Lombardy
http://en.wikipedia.org/wiki/Illegitimate
http://en.wikipedia.org/wiki/Fazio_Cardano
http://en.wikipedia.org/wiki/Lawyer
http://en.wikipedia.org/wiki/Leonardo_da_Vinci
http://en.wikipedia.org/wiki/Milan
http://en.wikipedia.org/wiki/Pavia
http://en.wikipedia.org/wiki/Black_Death

Girolamo Cardano (1501 -1576) (2/2)

* In 1520, he entered the University of Pavia and later in Padua studied
medicine. His eccentric and confrontational style did not earn him many
friends and he had a difficult time finding work after his studies had
ended. In 1525, Cardano repeatedly applied to the College of Physicians in
Milan, but was not admitted owing to his combative reputation and
illegitimate birth.

* Eventually, he managed to develop a considerable reputation as a
physician and his services were highly valued at the courts. He was the
first to describe typhoid fever. In 1553 he cured the Scottish Archbishop of
St Andrews of a disease that had left him speechless and was thought
incurable. The diplomat Thomas Randolph recorded the "merry tales"
rumoured about his methods still current in Edinburgh nine years
later.3l Cardano himself wrote that the Archbishop had been short of
breath for ten years, and after the cure was effected by his assistant, he
was paid 1,400 gold crowns.
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Ars Magna, 1545 (1/2)

 The Ars Magna (Latin: "The Great Art") is an important
book on algebra written by Girolamo Cardano. It was
first published in 1545 under the title Artis Magnee,
Sive de Regulis Algebraicis Liber Unus (Book number
one about The Great Art, or The Rules of Algebra).
There was a second edition in Cardano's lifetime,
published in 1570. It is consideredllone of the three
greatest scientific treatises of the early Renaissance,
together with Copernicus' De revolutionibus orbium
coelestium and Vesalius' De humani corporis fabrica.
The first editions of these three books were published
within a two year span (1543-1545).
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Ars Magna, 1545 (2/2)

* His account of the discovery of the rule for the
algebraic solution of a cubic equation is given in
chapter 11 of Girolamo Cardano’s Ars Magna: “Scipio
Ferro of Bologna well-nigh thirty years ago [c. 1515]
discovered this rule and handed it on to Antonio Maria
Fior of Venice, whose contest with Niccol o Tartaglia of
Brescia gave Niccol o occasion to discover it.

 He [Tartaglia] gave it to me in response to my
entreaties, though withholding the demonstration.
Armed with this assistance, | sought out its
demonstration in [various] forms. This was very
difficult.
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[evikn kataotaon otnv Evpwrn (1/6)

 Many changes began to take place in the European
economy in the fourteenth century that eventually had an
effect on mathematics. The general cultural movement of
the next two centuries, known as the Renaissance, also had
its impact, particularly in Italy, so it is in that country that
we begin our discussion of Renaissance mathematics.

* The Italian merchants of the Middle Ages generally were
what today we might call venture capitalists. They traveled
themselves to distant places in the East, bought goods that
were wanted back home, and returned to Italy to sell them
in the hope of making a profit. These traveling merchants
needed very little mathematics other than the ability to
determine their costs and revenues for each voyage.
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[evikn kataotaon otnv Evupwrn (2/6)

* By the early fourteenth century, a commercial revolution
spurred originally by the demands of the Crusades had
begun to change this system greatly.

* New technologies in shipbuilding and greater safety on the
shipping lanes helped to replace the traveling merchants of
the Middle Ages with the sedentary merchants of the
Renaissance.

* These “new men” were able to remain at home in Italy and
hire others to travel to the various ports, make the deals,
act as agents, and arrange for shipping.
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[evikn kataotaon otnv Eupwrn (3/6)

* Thus, international trading companies began to develop in
the major Italian cities, companies that had a need for
more sophisticated mathematics than did their
predecessors.

 These new companies had to deal with letters of credit,
bills of exchange, promissory notes, and interest
calculations. Double-entry bookkeeping began as a way of
keeping track of the various transactions.

* Business was no longer composed of single ventures but of
a continuous flow of goods consisting of many shipments
from many different ports en route simultaneously
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[evikn kataotaon otnv Evupwrn (4/6)

* The medieval economy, based in large part on barter, was gradually
being replaced by a money economy.

 The Italian merchants needed a new facility in mathematics to be
able to deal with the new economic circumstances, but the
mathematics they needed was not the mathematics of the
guadrivium, the mathematics studied in the universities.

 They needed new tools for calculating and problem solving. To
meet this need, a new class of “professional” mathematicians, the
maestri d’ abbaco,or abacists, appeared in early fourteenth-
century Italy. These professionals wrote the texts from which they
taught the necessary mathematics to the sons of the merchants in
new schools created for this purpose.
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[evikn kataotaon otnv Evupwrn (5/6)

* Business was no longer composed of single ventures but of
a continuous flow of goods consisting of many shipments
from many different ports en route simultaneously

 The medieval economy, based in large part on barter, was
gradually being replaced by a money economy.

* The Italian merchants needed a new facility in mathematics
to be able to deal with the new economic circumstances,
but the mathematics they needed was not the
mathematics of the quadrivium, the mathematics studied
in the universities.
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[evikn kataotaon otnv Evupwrn (6/6)

 They needed new tools for calculating and problem
solving. To meet this need, a new class of
“professional” mathematicians, the maestri d’
abbaco,or abacists, appeared in early fourteenth-
century Italy. These professionals wrote the texts
from which they taught the necessary mathematics
to the sons of the merchants in new schools created
for this purpose.
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Abacus

* The abacus (plural abaci or abacuses), also called
a counting frame, is a calculating tool that was in
use centuries before the adoption of the written
modern numeral system and is still widely used
by merchants, traders and clerks in Asia, Africa,
and elsewhere.

* Today, abaci are often constructed as a bamboo
frame with beads sliding on wires, but originally
they were beans or stones moved in grooves in
sand or on tablets of wood, stone, or metal. The
user of an abacus is called an abacist.
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ABaKkoLC

O apakog ocnpoivel cuepa Eva amAo aplBpoopyavo mou 1o
XPNOLUOTIOLOULLE YLaL TNV EKTEAEON TWV Baoikwy mpaéewv (mpooBeon,
adaipeon kat ToANATTAQCLACUO).

H A&€n aBakac sival n eAAnvikn AéEn aBaé mou oUWV LE Tpia apyala
Ae€Lka onpaivel pa mvokida, plo oavida, katL mov dev €xeL Baon ABaé:
KUpiwc¢ 0 un Exwv Baotv, kataxpnotikwc 6€ kal i olovdnmote oavidiov.

AnAadn apyxwka dev onuaivel aplbuntnplo. BA. <ref> (a) Etymologicum
Gudianum, Ed. de Stefani, A. Leipzig: Teubner, 1:1909; 2:1920, Repr. 1965,
Alphabetic entry alpha, page 2, line 13; (b) Etymologicum Magnum,
Etymologicum magnum, Ed. Gaisford, T. Oxford: Oxford University Press,
1848, Repr. 1967, Kallierges page 2, line 2; (c) Etymologicum magnum
genuinum. Symeonis etymologicum una cum magna grammatica.
Etymologicum magnum auctum, vol. 1”, Ed. Lasserre, F., Livadaras, N.,
Rome: Ateneo, 1976, Volume 1, page 4, line 31)</ref>.
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Early 19th century abacus used in
Danish elementary school

Ewova 1.
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Algorist and an Abacist

Ewova 2.
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[evikn kataotaon otnv Evpwrn (4/5)

* So we will discuss the mathematics of the abacists in Italy
and, in particular, their algebra.

* Because the commercial revolution soon spread to other
parts of Europe as well, the next section deals with late
fifteenth- and early sixteenth-century algebra in France,
England, Germany, and Portugal.

* But because the major new discoveries in algebra in this
time period took place in Italy, partly in response to Luca
Pacioli’s statement as of 1494, cubic equations were in
general unsolvable algebraically, we go back to Italy to tell
the marvelous story of the ultimate discovery of such a
solution in the work of Scipione del Ferro, Niccol o
Tartaglia, Girolamo Cardano, and Rafael Bombelli.
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[evikn kataotaon otnv Evupwrn (5/5)

* All of these algebraists based their work on the Islamic
algebras first translated into Latin in the twelfth century.

* But by the middle of the sixteenth century, virtually all of
the surviving works of Greek mathematics, newly
translated into Latin from the Greek manuscripts that had
been stored in Constantinople, were available to European
mathematicians.

* The last sections of this chapter are thus devoted to the
works of Francois Viete, who used his understanding of
Greek mathematics to entirely revamp the study of algebra,
and Simon Stevin, who once and for all eliminated the
Aristotelian distinction between number and magnitude, in
effect giving us our current concept of “number.”
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Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv

Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug
TTOPOUC.

EMIXEIPHZIAKO MPOrPAMMA
EKI'IAIAEYZH KAI AIA BIOY MAGHZH & Ez rIA

YNOYPIFEIO MAIAEIAX KAl BPHIKEYMATAQON

E iiko6 K 6 Tapei
SRRSO SGRImNAaT Me tn ouyxpnpatrodoétnon tn¢ EAAGadag kat tn¢ Evpwnaikig Evwong
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>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amotelel tnv €kdoon 1.0.

ggk
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>NUElwpa Avodopac

Copyright EBvikov kat Kamodiotplakov Mavemniotipwov ABnvwy,
Nanaotaupidng Ztavpoc. «lotopia Neotepwv MabBnuatikwy, H AAyveBpa tng
Avaygvvnonc». Ekdoon: 1.0. ABriva 2015. AwaBgotpo amo tn Stktuokn
SdtevBuvon: http://opencourses.uoa.gr/courses/MATH113/.
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>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug 0poug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavopEa Tou £pyou Kal adelod0X0 ELUECO OLKOVOULKO OPEAOC
(rt.x. Stapnuioelc) arod tnv npoPfolr Tou €pyou o SLASLKTUAKO TOTIO

O Swaovyo¢ pmopel va rapexel otov adelodoyo Eexwplotr adeLa va XpnOLLLOTIOLEL TO €pYO yLa
EUTTOPLKNA Xpnon, epocov auto tou {ntnbeLl.
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Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N dSlookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

= 10 2nueilwpa Xpriong Epywv Tpitwv (edodoov umdpxel)

noll pe touc cuvodEUOUEVOUC UTIEPOUVOECHOUC.
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>NUelwpa Xpnong Epywv Tpltwv

To Epyo auTO KAVEL Xprjon Twv aKOAoUuBwv £pywv:
Ewkoveg/Zxnuata/Awaypappato/Dwrtoypadieg

Ewkdva 1: Kugleramme. Licensed under Public Domain via Wikimedia Commons.
https://commons.wikimedia.org/wiki/File:Kugleramme.jpg#/media/File:Kugleramm
e.jpg>

Ewkdva 2: Houghton Typ 520.03.736 - Margarita philosophica. Via Wikimedia
Commons. https://commons.wikimedia.org/wiki/
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