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The Philosophy of Mathematics Education
Alexandros Basis

(Greece)

A&wtye kopie Ilpvtavn, A&wtyun wovpia IIpdedpog tov
Tunpoatog @rocopiag, Xefactol Kabnyntés, kupieg kot kopot.

Honorable Cairo University President, Honorable President of
the Department of Philosophy, Respectful Professors, ladies and
gentlemen.

Evyapiotd 1o [ovemotuo, to onoio dwa g [Ipoédpov tov
Tunuoatog ®1rocoeiog, Kadnyntpog Ap. HodaEIKhouly, pov
dtver v gukapio va angvBuvld TPog £6AG Kol Vo dOGM «uia
vebon Mabnpotng kor hocoeikrg EALGS0C» 610 cuvédpro.

Many thanks to the University that gives me the opportunity,
throughout the President of the Department of Philosophy,
Professor Dr. Hoda El Khouly, to address you and give “a taste

of Mathematical and Philosophical Greece” in this congress.

Ac un Eeyvovpe Ot o IAdtov amaitovce amd TOVG VEOLG
GTOVONGTEG TOL VAL ATOOEIE0VV TPMTOL OTL EXOVV SVVOTOTNTES VOl
avamtoéouy pafnUoTIKy oKEYT, TPOKEWEVOL UETE VO TOVLG
owacer drrocopia.

We should not forget that Plato was demanding from his new
students firstly to prove that they had skills in mathematics in
order to teach them afterwards Philosophy.

H ®1ocoeia mov kpvPetan micw amd v Exnaidevon, kupimg
TV VEOV aTOpmV, £xel éva okomd. To va mpocapudcet 10 véo
4TolO OTO KOWV®VIKA TPOTLTTO TNG KAOE KOmViog.
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e The Philosophy hidden beside Education, especially for new
individuals, has a purpose. To adopt the new individual to the
social standards of each society.

o X1 AvBpomotikés Emotiues (1otopia, kowvmvioloyio KAT)
pmopeig va [TPOXANATOAIZEIXY 1o véa dtopa mpog
GLYKEKPIUEVT KaTeLOLVOT).

e In Humanitarian Sciences (history, sociology etc.) you can
ORIENTnew individuals to a specific direction.

e  Mmnopeig va maparelyelg 16topcd otoryeia, 1 vo. AGAAOLDCELS
otoyelo, TPOKEWEVOL VO TETVYELS  KATOO0  GKOMO

(xewpoywynonm).

e You can miss out historical facts or even change facts in order
to achieve a goal(manipulation).

e Avtd, Ouwg, dev ovpPaiver pe v  Eknoidevon orta
MoabOnpatikd. Me to Madnpotika avalntoope v AITIA tov
npayudtov. Kot avtd onuaivet AHMOKPATIA.

e This is not happening with the Mathematics Education. In
Mathematics we seek the REASON for things to happen. And
this is the meaning of DEMOCRACY.

e Xt0 Anpotikd XyoAeto (MAkieg 6-12 £tn) Owdokovpe
apOuntikn. Agv divovpe Waitepn onpacio otnv AITIA.

e In Primary School (ages 6-12) we teach arithmetic. We don't
pay attention to REASONING.

e Y10 ['vuvaco (Mikieg 12-15) Eekvodue va aitiohoyodue Tig
okéyelg poc. Avalnroope, Aowmdv, v AITIA. Apyilovpe xon
dwdokovpe, Aowmov, tmv  AHMOKPATIApéco  tov
MoOnpotikdv.

e In Secondary School (ages 12-15) we start reasoning our
thoughts. Therefore we seek the REASON. We then start
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teaching DEMOCRACYthrough Mathematics.

e Y10 Avkewo (nlkieg 15-18), ot pabntég owddokovtar v
MoOnpoatik; Aoy Kot TG TPES HOVOOKEG  HebBddovg
amooeltng (gvbeia, avaALTIKY, ATAY®OYT GE ATOTO).

e In High School (ages 15-18) the students are taught
Mathematical Logic and the unique three methods of proving
(direct, analytical and porof by contradiction - in Latin:
reductio ad absurdum).

e O mportog mov dSatvmwoe TIC Apyéc ™S Aoyikng NTov o
Ap1oTOTEANC.

e The first who presented the Principles of Logic was Aristotle.

e Ot Zrowol mpotewvav v Tomkn Aoywkn, omnprypévn otig
Apyéc e Aoyikng Tov ApLoToTEA.

e The Stoics proposed Typical logic, based on the Logic
Principles of Aristotle.

George Boole, 2 November 1815 — 8 December 1864
e H Zvvemayoyn eivor n mo onpovtiky podnuotikn mpdén oty

AlyeBpa tov mpotdoewv (Boolean). Awaceoiiler v opbn
CLVAY®YN CUUTEPACUATOV, ONAadT ToVv 0pBO AOY0.ATotelel TV
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oUVOEOT METOED  «ouTiov Kot oititov» 1 «umodbeong ko
ocvumepdopotocy. Avtd mov anokaieiton AIIOAEIZH.

Conditional (or Conjugation) is the most important mathematical
operation in the Boolean Algebra. It assures the correct
conclusion, i.e. rationality.It connects the “cause with causality ”
or “hypothesis and conclusion ”.Is what we call PROVE.

Awdorxovtag Madnpatikn Aoyikn kot Amodeiktikég Mebdoovg
oodvvapel pe dwackorio AHMOKPATIAZ. Edd dev pmopet va
YopEoel Tapamoinon g aAndeioc.

Teaching Mathematical Logic and Proving Methods is equivalent
to DEMOCRACY. Here doesn’t fit any falsification of the truth.

Xe eminedo Avkeiov (Mhkieg 15-18), o1 pobntég dddokovtar TS
dounonke n T'eoperpia Tov Evkdeidn. Ot pountég tov Oetikdv
emotuov (18+) diddorkovror Tdg dopovvion ot Mn Evkdeideieg
['sopetpies.

Students in High School (ages 15-18) are taught how was built the
Euclidian Geometry. University students (18+) in exact sciences
are taught how are built the Non Euclidian Geometries.

A6 Tov @ai otov Evkieion
From Thales to Euclid

O évag amd tovg EIITA ZODPOYXE g apyordotnroc. Enéueve oto
OTL TPEMEL VAL OMOOEKVOOVLE OAOVG TOVG IGYVPIGLOVG LLOG.

One of the SEVEN SAGES (Wise) of Ancient Greece.He was
insisting on proving whatever we claim as correct.
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Born ~570 B.C. (Samos island- Greece)

INa éva pikpo dtdotnuo vnpée pabntg Tov OaAn Kot akoAovdnoe v
TPOTPOTH TOV VO, ATOSELKVOOVTOL Ol IGYVPIGHOL.

For a short time he was a follower of Thales of Miletus and he applied
his suggestion to prove all our claims.

A
Born ~570 B.C. (Samos island- Greece)
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O TIBayopag mpdtewve mwg ot EINTA XODPOI g apyodtntog Oa
ocvveyicovv va Aéyovtat £tot. Opmg, amod o onpeio ekeivo Kot HETA,
ot acyorovpevol pe v XODIA Ba Aéyoviav Dvdsopot = Dikot
g Zopiag, Kabmg Kaveic avBpwmog dev glvarl Zoeog.

Pythagoras suggested that the SEVEN SAGES of ancient Greece will
keep their title. But henceforth ,the ones involved in studying
Wisdom will be called “Lovers of Wisdom”. In Greek “Phili
Sophias”=Philosophi.

In Arabic “Lovers of Wisdom” = “Sadiq el Hekma”
Philosophy=Falsafa

Tt éxave o Evkdeidng; What did Euclid do?
. Anuovpynoce v 1" OEQPIA naykoopiog!
e  He created the 1% THEORY globally!
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H dopi mog Osopiog /
The structure of a theory

. O Evk\eidng ovykévipmoe 0ca elyav amodeiéel oty ['eopetpio
ot mponyovuevol. Ilpoomdbnoe vo omodeikviel 1oYVPIGHONG
oTPLLOLEVOG GE KATOO0V IGYVPIGHO OV £lye 10N amoderydet.

o Euclid collected all that were proven by his predecessors. He tried
to prove a claim based on another claim already proved.

Omo0oPatiki) Tpofaon /
Going backwards in order to forward

. v mpoomdBeld Tov vo omodeiEel To A, €mpene mpdTO VoL
amodei&et to B. T'a va amodei&el to B, énpene va anodeiber 1o I
K.0.K.

o Trying to prove A he had firstly prove another B. To prove B he
had to prove a C and so on.

Omo0oPatiki) Tpofaon /
Going backwards in order to forward

. Avto dgv pmopovoe va ovveyiler en’ dmepov. ‘Empene va
OTAUATNGEL GE KAMOOV GYLPIOUO, O OTOI0C NTOV TPOPAVIG.
Avtév 1oV 1oyvpiopod tov ovopale AITHMA (apyotepa ASiopa).

o This procedure could not be endless. Should stop somewhere, to
an obvious claim. This claim was called SUGGESTION (later on
Axiom).

A&wopoarta — Adypata — Apykég Mpotacers
Axioms — Doctrines (Dictum) — Principles

. Etvon [Ipotdoeig mov 11g
AEXOMAZTE

. g aAnbeic, yopig amodelln.

o These are Clauses (claims) being
ACCEPTED
as true without any prove.
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A ropota Kot Aoytkn
Axioms and Logic

[Toté dev eumiékovpe v Aoyikn ota Auouata.
[TOTE!"!! IIOTE!TIOTE!!!

We never interfere Logic into Axioms.
NEVER!!NEVER!!!NEVER!!!

H dopn mog Osopiog
The structure of a theory

®¢tovpe mparta to ASiopata (Yo Opnokeiec ta Adypota).
We first set the Axioms (for a religion the Doctrines).
®¢tovpe mparta to ASiopata (Yo Opnokeiec ta Adypota).

Axorov0mg, kKévovpe ypnon tov gpyareiov mov Aéyeton Aoywn
kot eEdyovpe ovumepdcpoTa, £Xoviag ¢ oAndeilg apyikég
TPOTAGELG T NON TEBEVTa ASudpaTaL.

We first set the Axioms (for a religion the Doctrines).

We then use the tool called Logic to make conclusions
considering as true initial clauses the Axioms we sat up.
H dop pog Oempiog
The structure of a theory

®¢tovpe mpadta ta ASioparta (Yo Opnokeieg to Adypata).

Axolovbwg, kKGvoupe ypnomn tov gpyaieiov mov Aéyetar Aoy
Kol eEdyovpe ovumepacpato, £xoviag G oAndeic apyikég
npotdoelg to NoM 1e0évia ASivpata. Av to copmepdouato
avTIKPOVOLV Kamowo amd to  A&iopato, ToTE  YperdleTal
enavatorofétnon tov AStoudtov.

We first set the Axioms (for a religion the Doctrines).

We then use the tool called Logic to make conclusions
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considering as true initial clauses the Axioms we sat up. If the
conclusions contradict to some of the Axioms, then we need to
set up again the Axioms.

. [Noti ¢ avOpTol GLUEOVOVLE 1] SPOVOVLLE;
Why humans agree or disagree?

. To 011 dnpwvovue OQeileTal 6TO OTL EYOVLUE OLUPOPETIKG
aSiopota, SpopeTikd onueion ekkivnong. Asv ogeiletan o€
dwpopetikny Aoyikn. H Aoy elvor pio ko omotehel éva
ONUOVTIKO gpYareio EAEYYOV, y®pPig Vo EUmAEKETOL GTO 1010l TOL
A&iopoto. Alapovoldle 6E aVTA TOL dEV ATOOEKVOOVTOL!

o The fact that we disagree is because we have different axioms,
different starting points. It is not due to a different logic. Logic is
one and is an important tool of control, without being involved in
the Axioms themselves. We disagree on those that are not proved!

Mn Evkieidereg I'eopetpieg /
Non Euclidian Geometries

o ‘Eva and 1o A&iopato tov Evkdeion (1o 50 og ogpd) dev ftav
1060 OomAO otV kaTavonon kor tnv omodoyn tov. IToAroi
Bewpnoav 6t1 0 Evkdeidng dev pmopovoe v enoyn ekeivn va 1o
amodeiéel Ko OTL pio Muépa Ba amOdEKVLOTAV OO TOLG
EMOUEVOLG,.

o One of the Axioms sat up by Euclid (the 5th in sequence) was not
so easy to understand and accept. Several mathematicians thought
that Euclid could not prove it at that time and that one day
someone could prove it.
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Mn Evkieideieg N'eoperpicg /
Non Euclidian Geometries
o Metd and 2.200 ypévio o S0 avtd A&iopo dev gixe akoun

amooelyBetEvag Pdoog pabnuatikdg tov 190v audva éxave pio
TPOTOTLTN LTGB!

o After 2,200 years and the 5th Axiom was not proved! A Russian
mathematician of the 19th century made a very genius thought!

Nikolai Lobachevsky
Russia, 1 Dec 1792 — 24 Feb 1856

o Lobachevsky éxave tv vndbeon 611 icmwg o Evkdeidng eiye dikio
mov €fore to S0 Allopa. Amogdcioce vo dNUOLPYNoEL pia
Besmpia, apvodpevog kot aArdlovtog povo 1o 50 Adiopo kot
apnvovtag OAa ta GAAa Ommg MTav. Anuovpyndnke, €11, 1M
npat MH Evikieideio N'eopetpia!
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o Lobachevsky made a hypothesis that maybe Euclid was right
setting up the 5th Axiom. He decided to create a theory denying
and changing only the 5th Axiom, leaving all the rest Axioms as
they were. The result was the formation of the first NON
Euclidian Geometry!

Georg Friedrich Bernhard Riemann
German, 17 Sep 1826 — 20 Jul 1866
Mn Evkieidereg N'empetpieg /
Non Euclidian Geometries

. O Riemann apvinOnke to 50 A&iopa tov Evideidn, aAld Kot Tov
Lobachevsky! 'Etor dnuovpynce pia véa MH Evkleideia
I'eopetpia!

. Riemann denied the 5th Axiom of Euclid but also the 5th Axiom
of Lobachevsky! So, he created a new NON Euclidian Geometry!

IMowv n I'ewperpia givar cwot; /
Who’s Geometry is correct?

. OAEZ! O pounmg tov padnUotikdv Kol QUGIKOV ETICTNUOV
oaoketal 0TL OAEG fvol GOOTES Kat OTL, 0vOAOYa LLE TO TL BEAELS
va LeEAETNOELS, ypnotpomoteig kat tnv avtiotoyr ['eopetpia.

o ALL OF THEM! The university student of math or physics learns
that all of them are correct ant that, depending on what you want
to study, you use the relevant Geometry.

. Av 06\ vo LEAETNO® TOL CYNUOTO KoL TOV KOGUO YOp® pov, Oa
npénetl va ypnoiponomon v F'eopetpio tov Evkieidon. T v
peAétn tov Zoumavtoc, Oa yperach®d tov Riemann.

o If I want to study shapes and the world near by me, then I have to
use the Euclidian Geometry. If I want to study the Universe, then
I will use Riemann.
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Avoyn Kol avTl-00YHOTIKY] OVTIANYN
Tolerance and anti-dogmatic sense
O oMt TV HOONUOTIKOV KOl  (QUCIK®V ETICTNUOV
OWAoKeTAL TNV Ovoyn OTNV  OlOPOPETIKOTNTO KOl OITOKTA
avENUEVN aicOnom avVTISOYHOTIKNG avVTIANYNG.
The university student of math or physics learns tolerance to
different ideas and improves anti-dogmatic (anti-doctrine) sense.
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