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Algebraic Symbolism And Technique
(1/5)

* ABpolopo ekBeTwV

Recall that Islamic algebra was entirely rhetorical. There were no symbols for the unknown or
its powers nor for the operations performed on these quantities. Everything was written out in
words. The same was generally true in the works of the early abacists and in the earlier [talian
work of Leonardo of Pisa. Early in the fifteenth century, however, some of the abacists began
to substitute abbreviations for unknowns. For example, in place of the standard words cosa
(thing), censo (square), cubo (cube), and radice (root), some authors used the abbreviations c,
ce, cu, and R. Combinations of these abbreviations were used for higher powers. Thus, ce di
ce or ce ce stood for censo di censo or fourth power (x?x?); ce cu or cu ce, designating censo
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Algebraic Symbolism And Technique
(2/5)

e [wopevo ekBetwv
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di cubo and cubo di censo, respectively, stood for fifth power (x°x); and cu cu, designating
cubo di cubo, stood for sixth power (x>x°). By the end of the fifteenth century, however, the
naming scheme for higher powers had changed, and authors used ce cu or censo di cubo to
designate the sixth power ((x*)%) and cu cu or cubo di cubo to represent the ninth power

((x*)?). The fifth power was then designated as p.7. or primo relato and the seventh power as
s.r. or secondo relato.

H AAyeBpa tng AvayEvvnong



Pacioli, plus and minus

Near the end of the fifteenth century, Luca Pacioli introduced the abbreviations p and m
to represent plus and minus (piz and meno). (These particular abbreviations probably came
from a more general practice of using the bar over a letter to indicate that some letters were
missing.) As with other innovations, however, there was no great movement on the part of
all the writers to use the same names or the same abbreviations. This change was a slow one.
New symbols gradually came into use in the fifteenth and sixteenth centuries, but modern
algebraic symbolism was not fully formed until the mid-seventeenth century.

H AAyeBpa tng AvayEvvnong




Algebraic Symbolism And Technique
(3/5)

. (100) i 100 _ 100(x+5)+ 100x

X x+5 x(x+5)
100x + 1005 + 100x
x* +5x

Even without much symbolism, the Italian abacists, like their Islamic predecessors, were
competent in handling operations on algebraic expressions. For example, Paolo Gerardi, in
his Libro di ragioni of 1328, gave the rule for adding the fractions 100/x and 100/(x + 35):
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Algebraic Symbolism And Technique
(4/5)

You place 100 opposite one cosa [x], and then you place 100 opposite one cosa and 3. Multiply
crosswise as yousee indicated, and yousay . . . 100 times the one cosa that s across from i makes
100 cose. And then you say 100 times one cosa and 3 makes 100 cose and 300 in mumber, Now
you must add one with the other which makes 200 cose and 300 1n number. Then multply one

cosa times 1 cosa and 5 in number, meking | censo [*] and 5 cose. Now you must divide 200
cose and 500 in mumber by one censo and 5 cose [(200x + 500/(x” 4 1))

100 >< 1 cosa
100

1 cosapin 5
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Algebraic Symbolism And Technique
(5/5)

* Rule of Signs Similarly, the rules of sighs were
also written out in words and even justified,
here in a late fourteenth-century manuscript
by an unknown author:

Multiplying minus times minus makes plus. If you would prove it, do it thus: You must know that
multiplying 3 and 3/4 by itself will be the same as multiplying 4 minus 1/4 [by itself]. Multiplying
3 and 3/4 by 3 and 3/4 gives 14 and 1/16. To multiply 4 minus 1/4 by 4 minus 1/4 . . . | say 4 by
4 1s 16; now multiply across and say 4 times minus one quarter makes minus 4 quarters, which is
minus 1, and 4 times minus 1/4 makes minus 1, so you have minus 2. Subtract this from 16 and it
leaves 14. Now take minus 1/4 times minus 1/4. That gives 1/16, so one has the same as the other
[multiplication] R

% HA\yeBpa tng Avayévwnong 10




Euler, elements of algebra, c. 1765

(1/2)

* Elements of Algebra is an elementary
mathematics textbook written by mathematician Leonhard
Euler and originally published in 1765 in German.

* Elements of Algebra is one of the earliest books to set out
algebra in the modern form we would recognize today
(another early book being Elements of Algebra by Nicholas
Saunderson, published in 1740), and is one of Euler's few
writings, along with Letters to a German Princess, that are
accessible to the general public. Written in numbered
paragraphs as was common practice till the 19th
century, Elements begins with the definition of
mathematics and builds on the fundamental operations of
arithmetic and number systems, and gradually moves
towards more abstract topics.

: “@‘ H AlyeBpa tng Avayévvnong
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http://en.wikipedia.org/wiki/Elementary_mathematics
http://en.wikipedia.org/wiki/Leonhard_Euler
http://en.wikipedia.org/wiki/Nicholas_Saunderson
http://en.wikipedia.org/wiki/Letters_to_a_German_Princess

Euler, elements of algebra, c. 1765

(2/2)

 In1771, Joseph-Louis Lagrange published an addendum
titled Additions to Euler's Elements of Algebra, which
featured a number of important mathematical results. The
original German title of the book was Vollstdndige
Anleitung zur Algebra, which literally translates
to Complete Instruction to Algebra.

 Two English translations are now extant, one by John
Hewlett (1822), and the other, which is translated to

English from a French translation of the book, by Charles
Tayler (1824).

e BAgTme Ko
http://web.mat.bham.ac.uk/C.J.Sangwin/euler/index.html
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http://en.wikipedia.org/wiki/Joseph-Louis_Lagrange

Mathground, “NMAnpodopion”?

* http://mathground.net/leonard-eulers-
elements-of-algebra-textbook/

* « The Elements of Algebra contains many
important early results in mathematical
analysis; for example, it contains Euler’s
original proof of Fermat’s Last Theorem for
the special case of n =3.»

% H AlyeBpa tng Avayévwnong
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http://mathground.net/leonard-eulers-elements-of-algebra-textbook/

Euler's Elements of Algebra,
multiplication part 1, art. 32

will Pruuu(:e.

32. Let us begin by multiplying —a by 8 or +3. Now,
since —a may be considered as a debt, it is evident that if
we take that debt three times, it must thus become three
times greater, and consequently the required product is
~—3a. So if we multiply —a by + b, we shall obtain — ba,
or, which is the same thing, —ab. Hence we conclude,
that if a positive quantity be multiplied by a negative quan-
tity, the product will be negative; and it may be laid down

¢ 1iea) ,
E T@‘ H AAyeBpa tng AvayEvvnong
Wil ,‘

14



Euler's Elements of Algebra,
multiplication
part 1, art. 33, minus times minus

as a rule, that 4+ by + makes + or plus; and that, on the
contrary, + by —, or - by 4, gives —, or minus.

~33. It remains to resolve the case in which — is mul-
tiplied by —; or, for example, —a by —b. It is evident,
at first sight, with regard to the letters, that the product will
be ab; but it is doubtful whether the sign <, or the sign —,
is to be placed before it ; all we know is, that it must be one
or the other. of these signs. Now, I say that it cannot be.
the sign — : for —aby + b gives —ab, and —a by —& can-
not produce the same result as —a by +4; but must pro-
duce a contrary result, that is to say, +ab; consequently,
we have the following rule: — multiplied by — produces

+, that is, the same as <~ multiplied by 4- *.

i &‘ H AAyeBpa tng AvayEvvnong
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Euler's Elements of Algebra, Surd

Quantities or incommensurable, part
1, art. 128

128, Tgeré is therefore a sort of numbers, which cannot be

assigned by fractions, but which are nevertheless determinate
quantities; as, for instance, the square root of 12: and we
call this new species of numbers, irrational numbers. They
occur whenever we endeavour to find the square root of a
number which is not a square; thus, £ not being a perfect
square, the square root of 2, or the number which, multiplied
by itself, would produce 2, is an irrational quantity. These
numbers are also called surd quantities, or incommen-
surables. ‘

h @‘ H AAyeBpa tng AvayEvvnong
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Euler's Elements of Algebra, Surd

Quantities or incommensurable, part
1, art. 132

a.

182. But when it is required to multiply 4/a by v b, the
Eroduct 18 ¥/ ab; for we have already shewn, that if a square
as two or more factors, its root must be composed of the
roots of those factors; we therefore find the square root of
the product ab, which is +/ab, by multiplying the square
root of a, or +/a, by the square root of b, or v/b; Xc. It
is evident from this, that if 6 were equal to a, we should
have vaa for the product of va by ¢b. But yaa is

evidently a, since aa is the square of a.

h @‘ H AAyeBpa tng AvayEvvnong
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Essays on the Theory of Numbers, by
Richard Dedekind — Zuykpouon
yiyavtwv? (1/2)

Just as addition is defined, so can the other operations of the so-called el-
ementary arithmetic be defined, viz., the formation of differences, products,
quotients, powers, roots, logarithms, and in this way we arrive at real proofs of
theorems (as, e. g., V2 -v3 = v6), which to the best of my knowledge have
never been established before. The excessive length that is to be feared in the
definitions of the more complicated operations is partly inherent in the nature of
the subject but can for the most part be avoided. Very useful in this connection
is the notion of an interval, i. e., a system A of rational numbers possessing the
following characteristic property: if a and a’ are numbers of the system A, then
are all rational numbers lying between ¢ and a’ contained in A. The system
R of all rational numbers, and also the two classes of any cut are intervals. If
there exist a rational number a; which is less and a rational number a5 which

H AAyeBpa tng AvayEvvnong
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Essays on the Theory of Numbers, by
Richard Dedekind — Zuykpouon
viyvavtwv? (2/2)
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there exist a rational number a; which 1s less and a rational number as which
is greater than every number of the interval A, then A is called a finite inter-
val; there then exist infinitely many numbers in the same condition as a; and
infinitely many in the same condition as aq; the whole domain R breaks up into
three parts A;, A, A5 and there enter two perfectly definite rational or irrational
numbers «;, a5 which may be called respectively the lower and upper (or the
less and greater) limils of the interval; the lower limit «; is determined by the
cut for which the system A; forms the first class and the upper as by the cut
for which the system A4, forms the second class. Of every rational or irrational
number « lying between oy and as it may be said that it lies within the interval
A. If all numbers of an interval A4 are also numbers of an interval B, then 4 is
called a portion of B.

H AAyeBpa tng AvayEvvnong
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Nepattepw BLBAloypadia (1/2)

Rule of radicals plhrofories genika, the origin of the
problems in Euler’s algebra
http://logica.ugent.be/albrecht/thesis/EulerProblems.pdf

The Elementary Mathematical Works of Leonhard Euler
(1707 — 1783) Paul Yiu Department of Mathematics:
http://math.fau.edu/yiu/eulernotes99.pdf

Euler’s “Mistake”? The Radical Product Rule in Historical
Perspective
https://webspace.utexas.edu/aam829/1/m/Euler files/Eul

erMonthly.pdf

Historical conflicts and subtleties with the sign in
textbooks,
http://www.uv.es/gomezb/48historicalconflicts.pdf

%% H AAyeBpa tng Avayévwnong
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http://logica.ugent.be/albrecht/thesis/EulerProblems.pdf
http://math.fau.edu/yiu/eulernotes99.pdf
https://webspace.utexas.edu/aam829/1/m/Euler_files/EulerMonthly.pdf
http://www.uv.es/gomezb/48historicalconflicts.pdf

Nepattepw BLBAloypadia (2/2)

 Euler’s Elements of Algebra Gaps in Logic
* http://newmathdoneright.com/2012/08/01/eule

rs-elements-of-algebra-gaps-in-logic/

* Conflicts with the radical sign. A case study with
patricia:
http://www.uv.es/gomezb/36Conflicts.pdf

* Atale of two curricula: Euler's algebra text book:
http://plus.maths.org/content/tale-two-
curricula-eulers-algebra-text-book

% H AlyeBpa tng Avayévwnong
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http://newmathdoneright.com/2012/08/01/eulers-elements-of-algebra-gaps-in-logic/
http://newmathdoneright.com/2012/08/01/eulers-elements-of-algebra-gaps-in-logic/
http://www.uv.es/gomezb/36Conflicts.pdf
http://plus.maths.org/content/tale-two-curricula-eulers-algebra-text-book

Of Impossible, or Imaginary Quantities,
which arise from the same source (1/3)

T YUATHIATC0; UCLGAUDT UITY TRIST IICITIY I UIC MOagINaUUIls |
144. All such expressions, as /—1,/—2, /-8, v— 4,

&c. are consequently impossible, or imaginary numbers,
since they represent roots of ncgative quantities; and of
such numbers we may truly assert that they are neither
nothing, nor greater than nothing, nor less than nothing;
which necessarily constitutes them imaginary, or impossibﬁz.

ath ] L .
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Of Impossible, or Imaginary Quantities,
which arise from the same source (2/3)

145. But notwithstanding this, these numbers present
themselves to the mind ; they exist in our imagination, and
we still have a sufficient idea of them: since we know that
by »—4 is meant a number which, multiplied by itself,

roduces —4; for this reason also, nothing prevents us

rom making use of these imaginary numbers, and employ-

ing them in calculation.
144 b 0N . 1 Al . Pa a ) B

A
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Of Impossible, or Imaginary Quantities,
which arise from the same source (3/3)

W—WWO
148. Moreover, as ya multiplied by /5 makes v ab, we

shall have 4/6 for the value of v/ —2 multiplied by v —~3;
and 4/ 4, or 2, for the value of the product of v/—1b
v —4. Thus we see that two imaginary numbers, muK
tiplied together, produce a real, or possible one.

ey
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Keipevo tou Euler pe pllika

e Article 132, 133, 147

 Euler mo/te()ac')u (a )1/2 = al/z,[)’l/z KoL OTL
. ()72 = (=2)"(=3)""

* Opwg (~2)1"2(=3)1"2 = ((-1)2)"
(D32 =

. (=1)V2(2)V2 (=1)V2(3)12

. ((_1)1/2)221/231/2 _ (—1)(6)1/2
1= (D)D)= (DY) =7
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Duon tov oplopov

e Katapxnv Kot Katapxog auboalpetog

e AV QTTALTOU LE TTOLOTNTA, TIPETIEL VO
avaAoyLoBoU e Tnv Lotopla KAt TNV VUV

Hadnuotikn npaén

%% H AAyeBpa tng Avayévwnong
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AtttoAoynon Muyadikwv aplOpwyv amo
Euler: meiBel? (1/2)

151. It remains for us to remove any doubt, which may
be entertained concerning the utility of the numbers of
which we have been speaking; for those numbers being im-
possible, it would not be surprising if they were thought
entirely useless, and the object only of an unfounded specu-
lation. 'This, however, would be a mistake; for the cal-
culation of imaginary quantities is of the greatest importance,
as questions frequently arise, of which we cannot imme-
diately say whether they include any thing real and possible,
or not; but when the solution of such a question Y::ds to
lma.gma.l?v numbers, we are certain that what is required is
impossible.

® @ = L |
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AtttoAoynon Muyadikwv aplOpwyv amo
Euler: meiBel? (2/2)

In order to illustrate what we have said by an example,
suppose it were proposed to divide the number 12 into two
such parts, that the product of those parts may be 40. If
we resolve this question by the ordinary rules, we find for
the parts sought 6 ++/—4 and 6 — /—4; but these num-
bers being imaginary, we conclude, that it is impossible to
resolve the question.

The difference will be easily perceived, if we suppose the
question had been to divide 12 into two parts which mul-
tiplied together would produce 85; for it is evident that
those parts must be 7 and 5.

2o N ,
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ErtavaAnyelc : Ymapyxouv ot
Muwyadikoti?

* Euler, Elements of Algebra, part 1, art. 151

%7 HAAyeBpa TC AvayEwnonc
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Algebraic Symbolism And Technique,
Associativity

In general, the abacus manuscripts have lists of products and quotients of monomials
written out, using the abbreviations for the powers of the unknown given above. But one
fifteenth-century manuscript makes explicit the rules of exponents after having named the
first nine powers of the unknown:

If you wish to multiply these names [of the powers], . . . multiply the quantities [the coefficients
of the powers] one into the other; then add together the degrees of the names and see the degree
which is named. . . . If you wish to divide one of those names by another, it is necessary that what
you wish to divide has a degree greater than that by which you wish to divide it. Make so: divide
the quantities one by another. Afterwards, subtract the quantity of the degrees of those names one
from another, . . . and [if] so many degrees remain, that quantity will be of so many degrees.®

H AAyeBpa tng AvayEvvnong
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MNapadeiypota

s a*a”Y =a*Y

* [pooetalplotikn wblotnta. Eival mpodpavec?
* a3 = (aa)a = a(aa)

e gt = 22

* (aa)a)a = (aa)(aa)

e IXOALO. OV TTPOCEXOV TETOLEC
«AETITOUEPLECH,TL?

"i,u‘ H AAyeBpa tng AvayEvvnong
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Algebraic Symbolism And Technique:
AN\oyn petoBAntwy (1/2)

Antonio de’ Mazzinghi (1353-1383), one of the few abacists about whom any biographical
details are known, taught in the Bottega d’abbaco at the monastery of S. Trinita in Florence.
His algebraic problems survive in several fifteenth-century manuscripts. Antonio was expert
in devising clever algebraic techniques for solving complex problems. In particular, he
explicitly used two different names for the two unknown quantities in many of these problems.
For example, consider the following: “Find two numbers such that multiplying one by the
other makes 8 and the sum of their squares is 27.*" The abacist began the solution by supposing
that the first number is un cosa meno la radice d’alchuna quantita (a thing minus the root of
some quantity), while the second number equals una cosa pii la radice d’alchuna quantita
(a thing plus the root of some quantity). The two words cosa and guantita then serve in his
rhetorical explication of the problem as the equivalent of our symbols x and y, that is, the
first number is equal to x — ,/y, the second to x 4+ /.

H AAyeBpa tng AvayEvvnong
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Algebraic Symbolism And Technique:
AMNoyn petapPAntwy (2/2)
« AB =8, A° + B* =27
« A= x + y2, B=x— y''2,

e AB=x?-y=8, A + B? = 2(x* +y) =
27

33



Higher Degree Equation (1/5)

The third major innovation of the Italian abacists was the extension of Islamic quadratic
equation—solving techniques to higher-degree equations. In general, all of the abacists began
their treatments of algebra by presenting al-Khwarizmi’s six types of linear and quadratic
equations and showing how each can be solved. But Maestro Dardi of Pisa in a work of 1344
extended this list to 198 types of equations of degree up to four, some of which involved

H AAyeBpa tng AvayEvvnong
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Higher Degree Equation (2/5)

radicals.® Most of the equations can be solved by a simple reduction to one of the standard
forms, although in each case Dardi gave the solution anew, presenting both a numerical
example and a recipe for solving the particular type of equation. For example, he noted that
the equation ax* = bx> + cx? has the solution given by

(b)2 c b
X = — ) + -4+ —,
2a a 2a

that is, it has the same solution as the standard equation ax? = bx + ¢. (Note that 0 is never
considered as a solution.) Similarly, the equation n = ax® + +/bx? can be solved for x> by
reducing it to a quadratic equation in v/ x3.

H AAyeBpa tng AvayEvvnong
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Higher Degree Equation (3/5)

More interesting than these quadratic equations are four examples of irreducible cubic and
quartic equations. Dardi’s cubic equation was x> + 60x” 4+ 1200x = 4000. His rule tells us to
divide 1200 by 60 (giving 20), cube the result (which gives 8000), add 4000 (giving 12,000),
take the cube root (+/12,000), and finally subtract the quotient of 1200 by 60. Dardi’s answer,
which is correct, was that x = /12,000 — 20. If we write this equation using modern notation
and then give Dardi’s solution rule, we obtain the solution to the equation x> + bx> 4+ cx =d
in the form

H AAyeBpa tng AvayEvvnong
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Higher Degree Equation (4/5)

It 1s easy enough to see that this solution is wrong in general, and Dardi even admitted as
much. How then did Dardi figure out the correct solution to his particular case? We can answer
this question by considering the problem that illustrates the rule, a problem in compound
interest: A man lent 100 /ire to another and after 3 years received back a total of 150 /ire in
principal and interest, where the interest was compounded annually. What was the interest
rate? Dardi set the rate for 1 /ira for 1 month at x denarii. Then the annual interest on 1 lira
is 12x denarii or (1/20)x lire. So the amount owed after 1 year is 100(1 + x/20) and after 3
years is 100(1 4+ x/20)°. Dardi’s equation therefore is

3
100 (1 4 i) —150 or 1004 15¢ 4+ x4 143 =150
20 47 80

or, finally,
x> 4+ 60x2 4+ 1200x = 4000,

H AAyeBpa tng AvayEvvnong
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Higher Degree Equation (5/5)

Because the left side of this equation comes from a cube, it can be completed to a cube once
again by adding an appropriate constant. In general, because (x + ) = x> + 3rx? 4+ 3r%x +
r3, to complete x> + bx? + cx to a cube, we must find » satisfying two separate conditions,
3r = b and 3r> = ¢, conditions that can only be satisfied when > = 3c¢. In Dardi’s example,
with # = 60 and ¢ = 1200, the condition is satisfied and r = ¢/b = 20.

Dardi gave a similar rule for solving special quartic equations, while Piero della FFrancesca
(c. 1420-1492), more famous as a painter than as an abacist, extended these rules to fifth-
and sixth-degree equations in his own Trattato d’abaco. Neither man stated explicitly that the
rules apply only to the cases reducible to the form /(1 + x)" =k, wheren =4, 5, 6. Thereis

H AAyeBpa tng AvayEvvnong
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Artahowdn devtepou opou (1/3)

n = 4,5, 6. There is another (anonymous) manuscript of this period which suggests that
the equation x> + px? = ¢ can be solved by setting x = y — £ where y is a solution of

y? = 3(%’)2)) + [q — 2(%’)3]. This is correct as far as it goes, but the author has only
managed to replace one cubic equation by another. In the numerical example presented,

H AAyeBpa tng AvayEvvnong
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Artahowdn devtepou opou (2/3)

he solves the new equation by trial, but this could also have been done with the original.
Nevertheless, although the abacists did not manage to give a complete general solution to
the cubic equation, they, like their Islamic predecessors, wrestled with the problem and

arrived at partial results, as noted in the opening quotation from the work of Luca Pacioli
(1445-1517).

H AAyeBpa tng AvayEvvnong
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Artahowdn devtepou opovu (3/3)

ax" + ap_1x" 1 +ay_x" i+ 4+ a,=0

x =y — (an-1)/(nan)

ax + ap_1x" M+ o x" T+ + ay=an(y — (ap-1)/
(nan)) ™+

tn-1(y = (an-1)/(m an))"™* + opot fabuov < (v —2) =

= an(y" -n((an_1)/(an)yn)yn 1~
2)) +

0‘n—1)’"_1 + opot faBuov < (v —2) =

opot faBuov < (v —

ay'+ = a,y"* + opot fabuov < (v —2)

(5
. 26 H AlyeBpa tne Avayéwnong

41



Teloc Yrmogvotntag

AAyeBpLKOC cUMBOALOHOC



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.

¢ HAAyeBpa tng AvayEvvnong
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>NUelwpa Xpnonc Epywv Tpltwv

To Epyo auTO KAVEL Xprjon Twv aKOAoUuBwv £pywv:

Ewkoveg/Zxnuata/Awaypappato/Dwrtoypadieg

s
e’ H AlyeBpa tnG Avayévvnong
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