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Amtoelc yia ta Mabnuatika

Alvoupe amodel€eLc yLa paypato mouv non
¢epouvpe (taAalmwpnBdeic padbnTnc)!

1>0, otnv mpwtn AUKelou
«Eva T0€o KUKAOU £XeL akpLBwWC Eval LECOVY

ALOQKTLKN TtpOTaoN: TOVI(OUME TIC amodeléelc
TTOU £XOUV «amnPocdOKNTO» CUUTTEPACHAL.

ABpolopa ywvLwV TpLywvou



2uvOnuatoloyla

e Carl Friedrich Gauss (1777-1855) referred to mathematics
as "the Queen of the Sciences”, ".\Regina Scientiarum)

* Marcus Peter Francis du Sautoy (born 26 August 1965)
Simonyi Professorship for the Public Understanding of
Science, "the Queen of the Sciences”

* During the High Middle Ages, theology was therefore the
ultimate subject at universities, being named "The Queen
of the Sciences" and serving as the capstone to the Trivium
and Quadrivium that young men were expected to study.
This meant that the other subjects (including Philosophy)
existed primarily to help with theological thought..



http://en.wikipedia.org/wiki/Carl_Friedrich_Gauss
http://en.wikipedia.org/wiki/Trivium_(education)
http://en.wikipedia.org/wiki/Quadrivium
http://en.wikipedia.org/wiki/Philosophy
http://en.wikipedia.org/wiki/Theology

Galileo Galilei (1564—-1642)

* "The universe cannot be read until we have
learned the language and become familiar
with the characters in which it is written. It is
written in mathematical language, and the
letters are triangles, circles and other
geometrical figures, without which means it is
humanly impossible to comprehend a single
word. Without these, one is wandering about
in a dark labyrinth."12l || Saggiatore p. 171.
(Assayer, E¢staotnc)
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http://en.wikipedia.org/wiki/Galileo_Galilei
http://en.wikipedia.org/wiki/Mathematics

Uniformly accelerated motion

« s=(1/2)at?

e William Heytesbury (before 1313-1372/3) was a fellow of Oxford's
Merton College from 1330, where, with Richard Kilvington, Richard
Swineshead, Thomas Bradwardine and John Dumbleton, the
Mertonian “Calculators”

* Nicole Oresme (French: [nikol osem];[1] c. 1320-1325 — July 11,
1382), also known as Nicolas Oresme, Nicholas Oresme, or Nicolas
d'Oresme, was a significant philosopher of the later Middle Ages.
He wrote influential works on economics, mathematics, physics,
astrology and astronomy, philosophy, and theology; was Bishop of
Lisieux, a translator, a counselor of King Charles V of France, and
probably one of the most original thinkers of the 14th century.[2]

=
LG , .
5% Tueival to MoBnpatikd




Galileo and Falling Bodies

e 1638 in his:

e Discorsi e dimostrazioni matematiche, intorno
a due nuove scienze,

e Dijscourses and Mathematical Demonstrations
Concerning Two New Sciences. Galileo
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G. H. Hardy, A Mathematician's

Apology (1941)

* Godfrey Harold ("G. H.") Hardy FRS!1 (1877 —

1947)2l was an English mathematician, known for his
achievements in (sgp, analytic) number theory and
mathematical analysis.[2l4]

* He is usually known by those outside the field of
mathematics for his essay from 1940 on the aesthetics
of mathematics, A Mathematician's Apology, which is
often considered one of the best insights into the
mind of a working mathematician written for
the layman.

) L elvat To MaBnpatikd 10


http://en.wikipedia.org/wiki/Fellow_of_the_Royal_Society
http://en.wikipedia.org/wiki/G._H._Hardy
http://en.wikipedia.org/wiki/G._H._Hardy
http://en.wikipedia.org/wiki/Mathematics
http://en.wikipedia.org/wiki/Number_theory
http://en.wikipedia.org/wiki/Mathematical_analysis
http://en.wikipedia.org/wiki/G._H._Hardy
http://en.wikipedia.org/wiki/Essay
http://en.wikipedia.org/wiki/Aesthetics_of_mathematics
http://en.wikipedia.org/wiki/A_Mathematician's_Apology
http://en.wikipedia.org/wiki/Layman

Melancholy

* "ltis a melancholy experience for a professional

mat
mat
som
mat
mat
pub

nematician to find himself writing about

nematics. The function of a mathematician is to do
ething, to prove new theorems, to add to
nematics, and not to talk about what he or other
nematicians have done. Statesmen despise

icists, painters despise art-critics, and

physiologists, physicists, or mathematicians have
usually similar feelings: there is no scorn more
profound, or on the whole more justifiable, than that
of the men who make for the men who explain.
Exposition, criticism, appreciation, is work for second-

rate

minds."
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Erttdoyn amopewv tou Hardy

 No mathematician should ever allow himself to forget that mathematics,
more than any other art or science, is a young man's game. (A
Mathematician's Apology)

* [Itis never worth a first class man's time to express a majority opinion. By
definition, there are plenty of others to do that.[18l

A mathematician, like a painter or a poet, is a maker of patterns. If his
patterns are more permanent than theirs, it is because they are made
with ideas.

* Nothing | have ever done is of the slightest practical use.

 Hardy once told Bertrand Russell "If | could prove by logic that you would
die in five minutes, | should be sorry you were going to die, but my sorrow
would be very much mitigated by pleasure in the proof". Russell agreed
with Hardy wholeheartedly about the delights of proofs, as he himself
comments in his Autobiography.

% Tueival to MoBnpatkd 12



http://en.wikipedia.org/wiki/G._H._Hardy
http://en.wikipedia.org/wiki/Bertrand_Russell

2XOALOLOLLOC TECOAPWYV ATIOY EWV TOU
Hardy

Mathematics vs. Fine Art

Archimedes vs. Aeschylus

Beauty in Mathematics

MaOnuotika kot Ebappoyec
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>xoAtaouoc: Mathematics vs. Fine Art

A mathematician, like a painter or poet, is a maker of patterns. If his
patterns are more permanent than theirs, it is because they are
made with ideas.

A painter makes patterns with shapes and colours, a poet with
words. A painting may embody an ‘idea’, but the idea is usually
commonplace and unimportant. In poetry, ideas count for a good
deal more; but, [...] the importance of ideas in poetry is habitually
exaggerated: '... Poetry is no the thing said but a way of saying it.'
[In poetry,] the poverty of the ideas seems hardly to affect the
beauty of the verbal pattern.

T elval Ta Mabnpotika 14




T elvat Ta Madnuotika

Scuola di Atene

Ewova 1.
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2xoAn twv ABnvwv: Molot

nyn:

T elvat Ta Madnuotika
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Ewova 2.

http://en.wikipedia.org/wiki/The School of Athens
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2xoAn Twv ABnvwv: MNpoormtikn
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Ewkova 3.

T elval Ta Mabnpotika
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T elval Ta Mabnpotika

Third of May 1808

Ewkova 4.
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La liberte guidant le peuple

T elval Ta Mabnpotika
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T elval Ta Mabnpotika

Guernica

Ewkova 6.
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Archimedes vs. Aeschylus

* Archimedes will be remembered when Aeschylus is forgotten,
because languages die and mathematical ideas do not.
"Immortality” may be a silly word, but probably a mathematician
has the best chance of whatever it may mean.

 The Persians
* Ovelpo Atoooag, ot. 180

* Aegv elvatl 6oUAoy, ot. 24

ATOZZA

' 4 b} 4 » > ' 4 ~
Tis 8& moyudvwp €meoTi Kamdeomwdler oTPATD 5

XOPOZ
oUTwos dodlot kéxAnvrar PwTos oS’ Vmrjxoor.

Y TLelval ta Mabnuatika
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Avadopa o MapaBwva

ATO3ZA

~ N % / L o4 /4 9 /’
ws av odv ueévoiev avdpas moleuiovs €mjAuvdas;

XOPOZ=,

wote Aapelov modvv Te kai kalov dpleipar oTpaTdv.

T elval Ta Mabnpotika



AloxUAov Ertttupflov

AloyUAov Eudoplwvoc ABnvaiov tode KeVOEL
Hvhua

katadOipevov tupodopoto MNEAaC

aAknv & evdokipov Mapabwviov alococ av
glmol

Kal Bapuyattnelc Midoc Enlotapevoc.

val to. Ma®npatikd 23



Avtikpouolc... Kapaon (1/2)

KABA®HZ, «NeoL tng 21dwvoc 400uX»:

O nBormoloc mou Edepav yla va Toug SLaokeOAOEL
QTTYYELAE KOl LEPLKAL ETILYPAM AT EKAEKTAL.

H atbouoa avolye otov KATIO EMAVW KL Eixe pLav eEAadpa
guwdla AVOEWVY TOU EVWVOVTAV PE TO LUPWOLKA TWV
TEVIE APWHATIOUEVWYV ZLOWVIWV VEWV.

AwafacOnkav MeAeaypog, kat Kpwvayopag, kat Pravoc.
Ma ocav amnyyellev o nBormoiog, "AloxuAov Eudoplwvog
ABnvaiov t0de keLBeL« (Tovilovtac lowc umép to S€ov TO
"aAknv &‘ eudokipov”, to "MapaBwviov ailcoc")
netaxonke gvBUC eva radit {wnpo, davaTtiko yLo
ypapupata, kot pwvace "A dev U’ apECEL TO TETPACTLYOV
auTto."

24



Avtikpouolc... Kapaon (2/2)

 Ekdpaoelc toovtou eidouc polalouv KATTWC OOV
Ao uyiec. Awoe - KNPUTTW - OTO €PYOV OOU OANV
TNV duvaun oou OAnV TNV MEPLUVA, KOl TIAAL TO
épvo oou Ou ur']oou nec otnv dokwuooiav, N otav n
wpa OOU TILOL YEPVEL.

* ETOL QO OEva TEPLUEVW KL QTTOLTW.

e KL OYL armo 1o vou oou oAoTteAa va BYAAELS TNC
Tpaywodiac tov Aoyo Tov Aapumpo - Tt AyapEpvova, Tt
MpounBea Bavpaoto, tt Opeotou, Tt Kaooavdpac
nopouoiec, Tt Emta ent OnPac - kaL ywo. pvnpn cou va
BAAELC LOVO TIOU HEC OTWV OTPOTLWTWY TEC TALELC TOV
owpPO, TOAEUNOCEC Kal ou Tov Adatt Kat tov Aptadepvn."”

ey
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Nepatepw KaBadnc, mela nownuato:
>uvtoypa ndovnc (1/2)

* Mn oplAeite epl eVvOXAC, UN out)\stts nepl eueuvnq Otav T[EpVOL 10
Zuvravua ¢ HSovNC Ue HOoUOLKAV Kal orn,louaq otav pLyouv KoLl
tpsuouv al atoenoaq, adpwv Kal acanq elval 00TIC pEVEL uaKpav
00TLC eV opuaA £€LC TNV KAANV EKOTpaTELay, TNV Bailvovoav emi tnv
KOTAKTNOLV TWV ATOAQUCEWVY KOl TwV Ttabwv.

e OAoL ol vopol tng NOwKNAC - Kaqu VONMEVOL, KOKWE ecbapuo(ousvm -
elval unéz—:v Kot Sev numopouv va otaBolv oudE ouyur]v otav
NMEPVA To ZUvtaypa Tt HOovAG LE LOUGLKAV KoL onUoiLac.

 Mn apnonc Koplav oKLlEpAV apeTnV va o€ Baotaén. Mn moteung
OTL KapLla uTtoxpEwoLg og OEvel. To XpE€ocg oou eival va evoidng, va
evdidnc mavrote ei¢ tac EmBupiac, mou eival ta teAslotata
nAdopata Twv teAeiwyv Bewv. To xpEoC oou eival va katataxong
TLOTOC OTPATIWTING, ME amAoTnTa Kapdiag, OTav MEPVA TO ZUVTAYHQ
NG HOoVNC e HOUOLKAV Kol onpaiocg.

Tt elvat ta MaBnpoTikd 26




Nepotepw KaBadnc, mela nownuato:

>uvtoaypa ndovnc (2/2)

Mn kAeleoal ev Tw olkw cou Kal TAQVACOL LLE Gewptaq 6u<ouoc5uvnq, LE
ToG Tepl auOLBnq nPoANYEeLC ™mg KOKWC KAUWHEVNCS Kowwviag. Mn Agyng,
Tooov aéilel 0 KOTOC oV Kal Tooov oPpeilw va amolavow. Onwe n (wn
elval kKAnpovopia kot 6ev ekapeg Timote dla va TV kKepdiong we apolPfny,
oUTw KAnpovouia mpemel va eival kot n Héovr. Mn kAeleocal ev Tw oikw
ooU- AAA KpATEL Ta TTopABupa avoLKTd, oAodvolkta, Lo va atkoUonG TOUG
TIPWTOUC NXOUC NG Sltafacew Twv oTpatiwtwy, otav ¢oavn to Zuviayua
NS HOOVAC e HLOUGOLKAV Kal onpoiac.

Mn amatnBnic amnod touc BAaodripouc 6ooL o AEyouv OTL N UTtNPEcia eival
eTikivéuvoc kal eminovoc. H untnpeoia tng ndovnic eivat xapd SLapknc. 2
e€avtAel, aAAd o e€avTtAel pe Beomneoiog peBag. Kal emi tédouc otav
TLEONC €L TOoV SpOpoV, Kal TOTE ival n tuxn ocou {nAsutn. Otav nmepaon n
kndeia oou, aL Mopdadt tac omoiag EémAacayv ot embBupial couv Ba pipouv
AelpLa kot poda Asuka €Tt Tou pePETPOU ooU, Bal 0€ ONKWOOULV ELC TOUC
WHOoUC TwV EPnBol Osol tou OALUTIOU, KoL Ba o€ Baouv L¢ TO
Kowuntriplov tou 16ewdouc omou aompilouv Ta LotuowAEL TNE TTOLACEWC.

¢ TiLelvol ta Mabnuotika
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Beauty in Mathematics (1/4)

The mathematician’s patterns, like the painter’s or the poet’s must
be beautiful, the ideas like the colours or the words, must fit
together in a harmonious way. Beauty is the first test: there is no
permanent place in the world for ugly mathematics.

KémAep
Opopdld — aAnBela

Paul Erdés expressed his views on the ineffability (cannot or should
not be expressed in spoken words ) of mathematics when he said,
"Why are numbers beautiful? It's like asking why is Beethoven's
Ninth Symphony beautiful. If you don't see why, someone can't tell

you. | know numbers are beautiful. If they aren't beautiful, nothing
is".[2]

=
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Beauty in Mathematics (2/4)

Manjul Bhargava, Fields Medal 2014

 "When you discover things about numbers, it's
very beautiful,”" he says. "When mathematicians
are thinking about their problems, we're not
thinking about their various applications, but
rather are pursuing beauty. That's how pure
mathematicians think.”

* "The most applicable maths discovered in history
was not discovered for the purpose of
applications, but in the search for the most
beautiful maths out there."

R , 7
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Beauty in Mathematics (3/4)

e J.H.Poincare (1854-1912), (cited in H.E.Huntley, The
Divine Proportion, Dover, 1970) The mathematician
does not study pure mathematics because it is useful;
he studies it because he delights in it and he delights in
it because it is beautiful.

* Jane Muir, Of Men & Numbers, Dover, 1996. Gauss:
You have no idea how much poetry there is in the
calculation of a table of logarithms!

 O.Spengler, inJ. Newman, The World of Mathematics,
Simon & Schuster, 1956"A mathematician," said old
Weierstrass, "who is not at the same time a bit of a
poet will never be a full mathematician.”

R , ,
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http://www.amazon.com/exec/obidos/ISBN=0486222543/ctksoftwareincA/
http://www.amazon.com/exec/obidos/ISBN=0486289737/ctksoftwareincA/
http://www.amazon.com/exec/obidos/ISBN=0486432688/ctksoftwareincA/

Beauty in Mathematics (4/4)

S.Lang, The Beauty of Doing Mathematics, Springer-Verlag, 1985Last time,
| asked: "What does mathematics mean to you?" And some people
answered: "The manipulation of numbers, the manipulation of
structures." And if | had asked what music means to you, would you have
answered: "The manipulation of notes?"

http://www.cut-the-knot.org/manifesto/beauty.shtml

Bertrand Russell (1872-1970), Autobiography, George Allen and Unwin
Ltd, 1967, v1, p158. It seems to me now that mathematics is capable of
an artistic excellence as great as that of any music, perhaps greater; not
because the pleasure it gives (although very pure) is comparable, either in
intensity or in (?) the number of people who feel it, to that of music, but
because it gives in absolute perfection that combination, characteristic of
great art, of godlike freedom, with the sense of inevitable destiny;
because, in fact, it constructs an ideal world where everything is perfect
but true.

% Tueival to MoBnpatkd
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Bertrand Arthur William Russell, 3rd
Earl Russell, (1872 —1970)

* Bertrand Russell expressed his sense of mathematical
beauty in these words: Mathematics, rightly viewed,
possesses not only truth, but supreme beauty — a
beauty cold and austere, like that of sculpture, without
appeal to any part of our weaker nature, without the
gorgeous trappings of painting or music, yet sublimely
pure, and capable of a stern perfection such as only the
greatest art can show. The true spirit of delight, the
exaltation, the sense of being more than Man, which is
the touchstone of the highest excellence, is to be found
in mathematics as surely as poetry.[1]

32



625. Ode on a Grecian Urn

Arthur Quiller-Couch, ed. 1919. The Oxford Book of English
Verse: 1250-1900. John Keats. (1795-1821)

O Attic shape! fair attitude! with
brede

Of marble men and maidens
overwrought,

With forest branches and the
trodden weed;

Thou, silent form! dost tease us
out of thought.

As doth eternity: Cold Pastoral!

=
LG , ;
5% Tuelval n lotopia

As doth eternity: Cold Pastoral!

When old age shall this
generation waste,

Thou shalt remain, in midst of
other woe

Than ours, a friend to man, to
whom thou say ’st,

Beauty is truth, truth beauty, -
that is all

Ye know on earth, and all ye
need to know.’

33



[poc Tt n oculntnolc?

Ta padnuatika v apUVeL
[ewpyloc Towtolpag

2 KOLKLOTEC ywvia 20Awvoc kat MoupopuaAn

34



2xoAltaopoc: Mabnuatika — Opopdpla
(1/2)

TL uITOPOUE VOL TTOUUE?
Beauty Is On The Eye Of The Beholder

https://answers.yahoo.com/question/index?qid=
1006051104792,

Best Answer: |t means love is blind. My husband
thinks | am beautiful (he calls me pretty lady) and
am not what the world calls beautiful. He is the
oeholder in this situation and in his eyes (the only
oerson who really matters) | am beautiful.

37 L elvat To MaBnpatikd
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2xoAloopoc: MaBnuatika — OpopdpLa
(2/2)
H amavtnon pou: oAn tnv aAnBewa (wun n
..un!)

Ta padnuatika B€Aovy ... Soulela! Onwc ko
OUOLOOTIKA KABOE TL KOAOV

2UvOEoN UE Kowvwvia, Lotopla KATT.

36



MaOnuatika kot Epapproyec

Hardy preferred his work to be considered pure mathematics, perhaps
because of his detestation of war and the military uses to which
mathematics had been applied. He made several statements similar to
that in his Apology:

"I have never done anything 'useful’. No discovery of mine has made, or is
likely to make, directly or indirectly, for good or ill, the least difference to
the amenity of the world. "4

However, aside from formulating the Hardy—Weinberg

principle in population genetics, his famous work on integer partitions
with his collaborator Ramanujan, known as the Hardy—Ramanujan
asymptotic formula, has been widely applied in physics to find quantum
partition functions of atomic nuclei (first used by Niels Bohr) and to derive
thermodynamic functions of non-interacting Bose-Einstein systems.
Though Hardy wanted his maths to be "pure"” and devoid of any
application, much of his work has found applications in other branches of
science.

% Tueival to MoBnpatkd
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http://en.wikipedia.org/wiki/Pure_mathematics
http://en.wikipedia.org/wiki/Applied_mathematics
http://en.wikipedia.org/wiki/A_Mathematician's_Apology
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http://en.wikipedia.org/wiki/Hardy%E2%80%93Weinberg_principle
http://en.wikipedia.org/wiki/Population_genetics
http://en.wikipedia.org/wiki/Partition_of_an_integer
http://en.wikipedia.org/wiki/Niels_Bohr
http://en.wikipedia.org/wiki/Bose%E2%80%93Einstein_statistics

Useless pure Mathematics (1/6)

 Moreover, Hardy deliberately pointed out in his Apology that
mathematicians generally do not "glory in the uselessness of their work,"
but rather — because science can be used for evil as well as good ends —
"mathematicians may be justified in rejoicing that there is one science at
any rate, and that their own, whose very remoteness from ordinary
human activities should keep it gentle and clean.”

 Hardy also rejected as a "delusion" the belief that the difference between
pure and applied mathematics had anything to do with their utility. Hardy
regards as "pure" the kinds of mathematics that are independent of the
physical world, but also considers some "applied" mathematicians, such
as the physicists Maxwell and Einstein, to be among the "real"
mathematicians, whose work "has permanent aesthetic value" and "is
eternal because the best of it may, like the best literature, continue to
cause intense emotional satisfaction to thousands of people after
thousands of years.”

% Tueival to MoBnpatkd 38



http://en.wikipedia.org/wiki/James_Clerk_Maxwell
http://en.wikipedia.org/wiki/Albert_Einstein

Useless pure Mathematics (2/6)

e Although he admitted that what he called "real"
mathematics may someday become useful, he asserted
that, at the time in which the Apology was written,
only the "dull and elementary parts" of either pure or
applied mathematics could "work for good or ill."

* No one has yet discovered any warlike purpose to be
served by the theory of numbers or relativity, and it
seems unlikely that anyone will do so for many years.

* Pure mathematics is on the whole distinctly more
useful than applied. [...] For what is useful above all is
technique, and mathematical technique is taught
mainly through pure mathematics.

i ,@‘ Tt eivatl ta Ma®npotikd 39
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Useless pure Mathematics (3/6)

e |f the theory of numbers could be employed for any
practical and obviously honourable purpose, if it could
be turned directly to the furtherance of human
happiness or the relief of human suffering, as
physiology and even chemistry can, then surely neither
Gauss nor any other mathematician would have been
so foolish as to decry or regret such applications.

e But science works for evil as well as for good (and
particularly, of course, in time of war); and both Gauss
and less mathematicians may be justified in rejoicing
that there is one science at any rate, and that their
own, whose very remoteness from ordinary human
activities should keep it gentle and clean.

Ao,
(BT ’ }
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Useless pure Mathematics (4/6)

* |t will probably be plain by now to what conclusions |
am coming; so | will state them at once dogmatically
and then elaborate them a little. It is undeniable that a
good deal of elementary mathematics — and | use the
word ‘elementary’ in the sense in which professional
mathematicians use it, in which it includes, for
example, a fair working knowledge of the differential
and integral calculus—has considerable practical utility.

* These parts of mathematics are, on the whole, rather
dull; they are just the parts which have the least
aesthetic value.

Roixs
o DA i I}
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Useless pure Mathematics (5/6)

* The ‘real’ mathematics of the ‘real’
mathematicians, the mathematics of Fermat
and Euler and Gauss and Abel and Riemann, is
almost wholly ‘useless’ (and this is as true of
‘applied” as of ‘pure’ mathematics). It is not
possible to justify the life of any genuine
professional mathematician on the ground of
the ‘utility’ of his work.

42



Useless pure Mathematics (6/6)

e | count Maxwell and Einstein, Eddington and Dirac, among ‘real’
mathematicians.

 The great modern achievements of applied mathematics have been
in relativity and quantum mechanics, and these subjects are, at
present at any rate, almost as ‘useless’ as the theory of numbers.

e |tis the dull and elementary parts of applied mathematics, as it is
the dull and elementary parts of pure mathematics, that work for
good or ill. Time may change all this.

 No one foresaw the applications of matrices and groups and other
purely mathematical theories to modern physics, and it may be
that some of the ‘highbrow’ applied mathematics will become
‘useful’ in as unexpected a way; but the evidence so far points to
the conclusion that, in one subject as in the other, it is what is
commonplace and dull that counts for practical life.

¢ TiLelvol ta Mabnuotika 43




KopvnAloc Kaotopradng, ®locodia
Kot Emiotnun



Evac Staloyoc pe tov Nwpyo
EvayysAomnoulo, 1/6

Ao osAidba 125

TEQPTIOZ A, EYATTEAOIIOYAOS: 27év xowewvind mpobAnuatious
EMLTTNROVWY, cpo\ocrocpwv ahAd xai 100 amhob Axol, mpooTé-
anow Tpboata Té TeoGAAnaTa Tob Yewody yik TV nﬁmn
ot SuVaTHTNTES oY p.ou; TPOTPEQOVY T) o'uyxpow] yevsmmn, 7
p.opzaxn Gtoloyaa xal Gaowxvo)\oywc “Bva amhé épwmua,
lowe amé ©& mé avoduva, mold Epepe o"mv ETUQAVEIX T) TepG-
opaTy ENANVxY] sidnocoypupia, sivar &v T TexvNTY YOVILOTTONE)

" Tietvaw n lotopia
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Evac dtahoyoc pe tov Nwpyo
Evayye\omoulo, 2/6

126 KOPNHAIOZ KAZTOPTAAHE

noémes v&, mpoogéetn G wébodog Tervomotnamg, avebp TG
T o v yovéaw. Tieta, pé G Moya, wedd mhy 76

! At Y f . f N
aaud Sloxoho dpeymnpa: Tlode amogaoilen yia wov Eheyyo
e emampovitic meoddou () «npodBoun), pé mouk xomwve
VEjlueomolnam xtk €0 ROV PYaVITROY;
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Evac dtahoyoc pe tov Nwpyo

EvayysAomnoulo, 3/6

KOPNHAIOS KATZTOPIAAHE: ‘H édmévtrohn pou Omtdeyst <16
welirevo «'I TeyvoemictAun», ol mepdyetat otis ‘OurAdeg
orhv TAAESx.7? Kavele dév &mogpacilst yik Toévw EAeyyo TN6
EmioTrOVeCe TTeodSou obTe Yvih Tic TpoUmobéoelg ThE Epoppors
e Sév OUrthpyet Hopriot XOLWVMWVIKT] VORLPLOTIONTY xol wavévag
mryoviowbe 1ol vk aoyoheiton wé ©é Ofpo. AMmAady], DTThpyet
r&k odTovéYoT, THG TEYVOSToTAMMNS, T Omoilx siver ohv Eva
Gprvixopévo &rovo ¥ cébv €Empéc mol Eyst éxtpoyracwer. H
<eyvoeTiiaTAT, Tepabd Tédv Sixd Tre Spdue, ywplc vk StcpartiTon
v T TTon mbvel Exouy onuacio xal EmTTdostg oTév &vlpwto,
oTh Cwh, x.AT. AdTég ol oxébeaig Epyovrar pdvov Ex TV
Ootépwv. Kai abtd yewd, yi& Ttpdty @opik of pud otovel &n-
worpxTiwr 1 PeuTodnpoxpaTtixd »owewvio, T6 TephkoTio xal,
vide pdve, TOAD OSuvred Epampe, g Told Babud nal rxavk
Ttotbv TpHTTo prtopobv vwhk UmdpgEouv Osopol ol v& TTegropifouv
ThHv Ereulcpia THe Epeuvag. Té BTt té Zodimpa Sév elver Tpe-
26, pacioTind ¥ otaiwixd &rodsuevistoat duécwe &ndé TS yE-
rovés BTr xavévoe Sév Bewmpel ovpepo STL sival ETMLTPETTH &
Epsuva, EoTow xt &v medrattar ATADG Yk <&Etormtolnorp> Tey vV
raxTAoHEURNS XToptnNie G6ubas., émou B& yeMoLroTToLElTAL (S
oy bouros TLERVRe w&Tt ToU omolou Th TEoldvTa THC oYESNS
elvat TtEptoobTepo padtevepyd &t 6,7t cuvibme. Eiver Spwg
BEvtmwe «ERmtTeeTt T H Oyt alTh T ratacoxeut; Katb &v xaveig

T elval Ta Mabnpotika

47



Evac dtahoyoc pe tov Nwpyo
EvayysAomnoulo, 4/6

BEAer v& Dravomorfioer THY Ematrnupovicd] Tou Tweptépyeix, pmé motd
Snadmpx ToU T6 &nayopebovpe; Té dmayopeboupe Stdt EvSeyo-
péverg gobépacte Tic dmimrdoas. Srtapathet adtd ovh TTLUET VLA
Grha; Kat’ doyiiv 8év orapatéet movlevk. "Acpariic 3yt o
puowen), olte oTh Eolovic. ANNE olte xal ot& pabnpoatuek.
Gupapar Wik deeréctatyn SHiwor Toh Stdkarpov TAvyyiou
pebnpaticou Godfrey Harold Hardy, & omoteg oté B6Ao <ou
H Arnoloyix évic Mabnuatieos,®™ &vagéper étt Enméicte g
ETUCTAPY] Tou TE pobnpaticd Sibte oxdprnxe St elvar 1 wdvn
Ema T V] Omola Twoté Sév patopel w&k néver xoand o Evo &v-
Bpdmvo év. Kai abtd ©6 Eheye 6 Hardy 6 1940, mwapétt, Stav
peBatver saveic Sixgpopind Aoviopmsd, ToUR&ITToY STtmg Thy Exobo
v, ped &md tic mpTeg EEomoei Tic omolec SiSdouneTor civow
YVWSTY, TTh YoaAx& ToulkyioTov, g V) «Eifcwarn TV TTupe-
GoAnTtov: Sidtt elvar 7 Siagoptky| EElcweorn ol Emitpémer v&
UrtoAoyioel xavels ©h Sdpopd] Evée ErApaxtog, 6 onuelo TTHoNS
TOU M.AT.

Aotntéby, abtd 1d éowTnma wéver dvorytd, ®i Eved vowiler St

T elval Ta Mabnpotika
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Evac dtahoyoc pe tov Nwpyo
EvayysAomnoulo, 5/6

TOU %.AT,

Aommby, abtd 10 epwma péver avouyté, w &y vouilew m
wovo e Moy xal oy xovwvia 04 propelss V& 6 dma-
vinger. [t a0t6 elpan dpxerd dmaaiédobos. Thvouns udhorta
0ho xai mepaadrepo amuaiédoloc, xabe BAémw bm Hhoc
Quytindg yupde The EmaTipng TYyodver Ghodva xal epiaadtEpo
mpos o Spuporiq xab Ghodva nal hrybtepo mode T baomet
gpeuvar. AUt elva xabaps ampelo moapaopiic, ompeio dhefoy-
Sprviopot. Ty mpwrn Grpownyov v Ty Eprade olite o
Eoeidng olive 0 "Agywhong: 1y xataoxedaoe 6 “Howy 6
‘Adefavdpele oy 1o althvar, bt nad thre 70 EVBLOLPEROY T)TaY

T elval Ta Mabnpotika
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Evac dtaloyoc pe tov Nwpyo
EvayyeAomnoulo, 6/6

e JTPOMMUEVO TIEPLOCOTEPO TIPOC TLC EPAPUOVEC
TNC EMLOTAUNC KAl AlyOoTEPO PO tn Bewpla.

tvat ta MaBnuatika
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2YOALlopOC: Edbapuoyec Twv
MaBnuatikwv
* OQoukubdidou lotopieg, 5, 89

e duvata O€ ol mMPOUYOVTEC TPACOOUTL Kol Ol
aofevelc Evyywpolaoty.

* (utd E. Bevileloc), «OTL OUwC 0 LoYupoC
enLBaAAeL o,tL ToU emTPENEL N SUVOULC TOU Kol

0 aodevrc napaywpel o,tL Tou ertBarletl n
aduvaulio Tou»

* Avadopa o€ Fulbright, Bapoudakn

) L elvat To MaBnpatikd 51



H Kowwvio ammodoaoilel

H cuviotapévn tnc Kowwviog amodaotlel
O&ULOTOKANC - Aol
2xedlo Mavyatav, Boupa vdpoyovou

HAektpwka avtokivnta, Who Killed the Electric
Car? is a 2006 documentary film that explores
the creation, limited commercialization, and
subsequent destruction of the battery electric
vehicle in the United States, specifically

the General Motors EV1 of the mid-1990s.

it
AR BT ' 1}
% L elvatl ta MaBnpuatika
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http://en.wikipedia.org/wiki/2006_in_film
http://en.wikipedia.org/wiki/Documentary_film
http://en.wikipedia.org/wiki/Battery_electric_vehicle
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/General_Motors_EV1

Brecht, The life of Galileo

* Andrea loudly: Unhappy the land that has no
heroes

e Galileo: No. Unhappy the land that is in need
of heroes.

tvat ta MaBnuatika
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2xoAtaopoc: A Mathematician’s
apology
* JTEVEC EYWKEVTPLKEC ATIOYELC
e AyvoLa KOLVWVLAC - LoTOPLOC

e Y& neyalo BaBuo ermupaveloKkee, anAec
LEUOVWHEVEC TIAPATNPNOELC WC ETTL TO
nAeilotov

e JkePeLc ya tnv tadela, eknaidbevon: n
dnuloupylo EVOC eMLOTRHOVA

) L elvat To MaBnpatikd 54



Teloc Yrmogvotntag

AmtoeLc yia ta Mabnuatika



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

T elval Ta Mabnpotika
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2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amotelel tnv €kdoon 1.0.
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>NUElwpa Avodopac

Copyright EBvikov kat Kamodiotplakov Mavemniotipwov ABnvwy,
Namnaotaupidng Ztavpoc. «lotopla Neotepwv MabBnuatikwy, Tt eivo
MaBnuatika». Ekdoon: 1.0. ABriva 2015. AtaB£oipo armo tn SiKTtuakn
SdtevBuvon: http://opencourses.uoa.gr/courses/MATH113/.

¢ TiLelvol ta Mabnuotika
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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.

Tt elvat ta MaBnpoTikd 60


[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.

Y TLelval ta Mabnuatika
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>nueiwpo Xpnonc Epywv Tpitwv (1/3)

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

Ewkova 1: Estancia del Sello (Escuela de Atenas). Estancia del Sello (Escuela de
Atenas) by Raphael. Licensed under Public Domain via Wikimedia Commons -
https://commons.wikimedia.org/wiki/File:Sanzio 01.jpg#/media/File:Sanzio 01.jpg

Ewkova 2: The parenthetical names are the contemporary characters from whom
Raphael is thought to have drawn his likenesses.
https://commons.wikimedia.org/wiki/File:Raffaello Scuola di Atene numbered.sv
g#t/media/File:Raffaello Scuola di Atene numbered.svg.

Ewkdva 3: Marmor Block. Copyrighted. http://galleryhip.com/the-school-of-athens-
raphael.html

¢ TiLelvol ta Mabnuotika 62



https://commons.wikimedia.org/wiki/File:Sanzio_01.jpg/media/File:Sanzio_01.jpg
https://commons.wikimedia.org/wiki/File:Raffaello_Scuola_di_Atene_numbered.svg/media/File:Raffaello_Scuola_di_Atene_numbered.svg.

>nueiwpo Xpnonc Epywv Tpitwv (2/3)

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

Ewkova 4: The Third of May by Francisco Goya. Public Domain.
https://commons.wikimedia.org/wiki/File:El Tres de Mayo, by Francisco de Goy
a, from Prado thin black margin.jpg#t/media/File:El Tres de Mayo, by Francisc
o de Goya, from Prado thin black margin.jpg

Ewkova 5: La liberté guidant le peuple. Public Domain.
https://commons.wikimedia.org/wiki/File:Eug%C3%A8ne Delacroix -

La libert%C3%A9 guidant le peuple.jpg#/media/File:Eug%C3%A8ne Delacroix -
La libert%C3%A9 guidant le peuple.jpg
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https://commons.wikimedia.org/wiki/File:El_Tres_de_Mayo,_by_Francisco_de_Goya,_from_Prado_thin_black_margin.jpg/media/File:El_Tres_de_Mayo,_by_Francisco_de_Goya,_from_Prado_thin_black_margin.jpg
https://commons.wikimedia.org/wiki/File:Eug%C3%A8ne_Delacroix_-_La_libert%C3%A9_guidant_le_peuple.jpg/media/File:Eug%C3%A8ne_Delacroix_-_La_libert%C3%A9_guidant_le_peuple.jpg

>nueiwpa Xpnonc Epywv Tpitwv (3/3)

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

Ewkova 6: "PicassoGuernica" by PICASSO, la exposicion del Reina-Prado. Guernica is
in the collection of Museo Reina Sofia, Madrid.Source page:
http://www.picassotradicionyvanguardia.com/08R.php (archive.org). Licensed
under Fair use via Wikipedia -
https://en.wikipedia.org/wiki/File:PicassoGuernica.jpg#/media/File:PicassoGuernic
a.1pg
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https://en.wikipedia.org/wiki/File:PicassoGuernica.jpg/media/File:PicassoGuernica.jpg

