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Elcaywywka (1/4)

* The Italian abacists of the fourteenth century were
instrumental in teaching the merchants the “new” Hindu-
Arabic decimal place value system and the algorithms for
using it. As is usual when a new system replaces an old
traditional one, there was great resistance to the change.
For many years, account books were still kept in Roman
numerals. It was believed that the Hindu-Arabic numerals
could be altered too easily, and thus it was risky to depend
on them alone in recording large commercial transactions.
(The current system of writing out the amounts on checks
in words dates from this time.)

 The advantages of the new system, however, eventually
overcame the merchants’ initial hesitation.
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Elcaywywka (2/4)

 The advantages of the new system, however, eventually overcame
the merchants’ initial hesitation.

 The old counting board system required accountants to carry
around not only a board but also a bag of counters, while the new
system required only pen and paper and could be used anywhere.

* |n addition, using a counting board required that preliminary steps
in the calculation be eliminated as one worked toward the final
answer. With the new system, all the steps were available for
checking when the calculation was finished. (Of course, these
advantages would have meant nothing had not a steady supply of
cheap paper been recently introduced.)

* The abacists instructed entire generations of middle-class Italian
children in the new methods of calculation, and these methods
soon spread throughout the continent.
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Elcaywywka (3/4)

* |In addition to the algorithms of the Hindu-Arabic number system, the
abacists taught their students methods of problem solving using the tools
of both arithmetic and Islamic algebra.

* The texts written by the abacists, of which several hundred different ones
still exist, are generally large compilations of problems along with their
solutions.

 These include not only genuine business problems of the type the
students would have to solve when they joined their fathers’ companies
but also plenty of recreational problems typical of the kind found in
modern elementary algebra texts.

 There were also sometimes geometrical problems as well as problems
dealing with elementary number theory, the calendar, and astrology.

* The solutions in the texts were written in great detail with every step fully
described, but, in general, no reasons were given for the various steps, nor
any indication of the limitations of a particular method.
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Elcaywywka (4/4)

* Perhaps the teachers did not want to disclose
their methods in written form, fearing that then
there would no longer be any reason to hire
them. In any case, it seems clear that these
abacus texts were designed not only for
classroom use but also to serve as reference
manuals for the merchants themselves.

A merchant could easily find and readily follow
the solution of a particular type of problem
without the necessity of understanding the
theory behind the solution.
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False position (regula falsi)

False position (regula falsi), .
H amtAn nepimtwon ivat n peBodoc twv TpLwv
y = ax,

The following are examples of the types of
problems found in these texts, most of which
can be solved by using the ancient methods of
the rule of three or false position



MeBoboc twv Tplwv (1/2)

* The gold florin is worth 5 lire, 12 soldi, 6 denarii in Lucca.
How much (in terms of gold florins) are 13 soldi, 9 denarii
worth? (One needs to know that 20 soldi make up 1 lira and
12 denarii make 1 soldo.)

 The lira earns 3 denarii a month in interest. How much will
60 lire earn in 8 months? (This is a problem in simple
interest. Problems in compound interest also appeared
where the period of compounding was generally one year.)

 Afieldis 150 feet long. A dog stands at one corner and a
hare at the other. The dog leaps 9 feet in each leap while
the hare leaps 7. In how many feet and leaps will the dog
catch the hare?
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MeBodoC TwV TPLWV: OVOLULVINOELC OTTO
'58 -'59
e Otav auéavel To eva avéavel Kal To AAAo

e Otav duthaolaletal to eva dSuthaoclalsTolt Ko
TO AAAo Kat emioncg otav vmoditAacialetalt ...
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MaOnpuatikol TUMOL: AVOUVOELC ATIO
dekaetia ‘50

e T=(KEX)/100,
* MetaBaonc Lc
e K=(100T)/(EX)
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YU BoAwkn AAveBpa: Euler’'s four-
square identity

l T+ay) (bl + b3+ by + by
@+ R+ R+ D)8+ B+ 5

=(a) by —as by —az bs —aq by} + (a; by + a2 by + a3 by —ag by)" +
(a) by —az by + a3 by +ay ba)" +(a; by + a1 by —as b +ay by ),
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KowwvikeC cuvONnKeC

e Kowwvikn aéla tnc ekmaidevonc

e KUpoc daokalou - kaBnyntn

e [eppovika mapadeilypata

* MoBol kaBnyntwv
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MeBodoc twv Tplwv (2/2)
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Linear Interpolation
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Finding the root

* The first two iterations of the false position method. The
red curve shows the function f and the blue lines are the
secants.
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Newton Raphson

hd
| A f
fiz) =0 f(x)
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f(x1)
e X
Z ~ X2 x1 X0

Newton-Raphson Method
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JUMTTEPACLOTO

* Although these texts were strictly practical, they did have significant
influence on the development of mathematics, because they
instilled in the Italian merchant class a facility with numbers
without which future advances could not be made.

 Furthermore, some of these texts also brought to this middle class
the study of Islamic algebra as a basic part of the curriculum. During
the fourteenth and fifteenth centuries, the abacists extended the
Islamic methods in several directions.

* |In particular, they introduced abbreviations and symbolism,
developed new methods for dealing with complex algebraic
problems, and expanded the rules of algebra into the domain of
equations of degree higher than the second.
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Teloc Yrmogvotntag

ItaAoL afAKLOTEC



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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2 NUELWLOTOL



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

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 Xpnonc Epywv Tpltwv

To Epyo auTO KAVEL Xprjon Twv aKOAoUuBwv £pywv:

Ewkoveg/Zxnuata/Awaypappato/Dwrtoypadieg
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