33° ITaveAdnvio Zuvédpio Mabnuatikig IToudeiog 1

330 [Mavelavio Zvvéopro Madnpatikig
Hodetag

Xavia, 4-5—6 Noguppiov 2016

«MaOnpotika, Oegpuéio e avlpomvng okéyno»

} EAAHNIKH MAGHMATIKH ETAIPEIA

- 98 rpdvien EM.E.
MaveAAnvio

Luvédplo
MaBnpatikng \
\

Nabeiag

M bieBveic auppetoxés " St . = —

Bépa: MaBnpatika, Bepéio g avBpidmivng okéyng

XANIA 4 -5 - 6 Noepppiov 2016

Fuvebplakog xwpog
ZENOAOXEIO MINOA PALACE
MAatavide Xaviwv

. AIOPTANQIH
EAAHNIKH MAGHMATIKH ETAIPEIA
MAPAPTHMA E.M.E. XANION

( b YN0 THN AITTAA TOY
'\';._ :‘/ YNOYPrEIOY NAIAEIAL, EPEYNAL KAl GPHEIKEYMATON

IHepriqyers epyaotOV TOEIVOUNUEVES KOTA aA@afnTiKn
GEPA IE TOV TPATO GLYYPUPEQ



33° MaveAvio Zuvédpio Mabnpotikig Iaideiog

IHINAKAX ITIEPIEXOMENQN AAPABHTIKA

Apyvpakng Barog,

H apyn tov cvykowvevodvtov doyeimv otnv
apyoio EAANvikn okéym (Lo anddeién mov

onadoneTpaxng Evtoyme Kpm e 350 ypovia) 1
AVSpSOTfODXOg , Avantuén mbovobempnTiKOV KOTOVOUDV Ot
Havoyomg, Mrepeipng afnpotikd povtéda Bvnodmra
®poykickoc poomp S NOHOTNTOG 2
To 1o ko 20 0épa otig [Haverhadwég EEgtdoeig
Amhakiong lodvvng Moabnpotikov H «emtoyne» aviylet@nion
BepdTov e Goen avoEopd 6To ofoAlKO PiAio 3
Apoapavn Kaimonn, , , ,
Mapyiépa Dikinma Mua pdtaot dwackariog yia tic [IiBavotnTeg 4
Aonu’akonovkou «Z1OEPOVTLUEVT EUTOLVE TTLOL GTNV TTOAN M
AheGavopa, egiowon...» E. Kaxvafdro
Avpnegpomoviov EAEvn Mo B 5 5
Avyepivog Evyéviog, [Tdg n a&oddynon petad portntav (peer
Kapayeopyradng assessment)— enPE GTNV YVOOTIKN KOVOTNTA
ABavdoiog Tov¢ ot Mabnuotikd 6
Avyepvéc Evyéviog, Ot avaiqpacwcag g évvolag r(;:) p1,)6 pov ’
Pepotvaou Afumtpa petafoAng Kot ot advvapieg TpOCANYNG TG KaTd
v petdfaon and 1o Avkeo oto [ovemomuo 7
BAaotog Awpihiog, To Bedpnpa Darboux ot ddackario tov
YKoTid0g XTI PLOg Awpopikod Aoyiopod 6to Avkelo 8
Béokoyhov Tp. Myéing AUan TpofAnudtov ot cUyypovn emoyn g 9
YVOGONG KO TNG TOYKOGHULOTOINOoNG
. . MoaOnpotikd: Avakaioyn 1 Extvonon tov
Béoxkoyrov I'p. Muyyaing AvOpoivoy Nov: 10
Bovvrovpdaxng I'edpyrog, | Awyeipion Xapropurakiov, Eva Pripa Tpv to
Xrvpaxkov Mapia Ioavve | Xpnuatiotipio; 11
aBpuih. Avve, S LA i Vi —
AvKog Avdpéag \ ' 12
TPOTOON
T'ayarong ABavaocioc,
Homayavvng H xatavonon tov yeopetpikov oyfuotog oe
Kovotavrivog, poOntég e Waitepo eVOLOQEPOV Yia TaL
Muyonqi- Xpooavlov MoOnpotucd
Hopackevn 13
I'eopyoxomovrog
Kovetavrivog, H eicaywyn oty évvola tg cuvéptnong 6to
Movtowog-Pévtiog I'vpvéoio péocm mapadetypotog petpnong
Avopéag 14
I'ovvapomovrov Mapia, H ZvpPoin g Aektikng kot Ewcoviotikng
Mooko@déyrov- X1ovioov Avanapdotaong oty Enilvon Apactnplotitov
Mopia, 2T0TI0TIKNG o€ pontég A kou B” téiéng
Boppovin Awatepivn [Mpvaciov 15




33° MaveAvio Zuvédpio Mabnpotikig Iaideiog

I'pnyoprédov Eva,

Y1001, [Tepreydueva kar Ilpoceyyioelg katd
Awaockorio Tov Madnuotikov oty

TorahzSavoph Xpusobia [Tpwtopdduio Exnaidevon 16
Y1a0€1g Ko TEmolfNGEIS TV Kadnyntdv ot
Aghmkoaving Havayiotng dwackorio tov Mabnuatikdv. Eva moayviol
e€amdtnong Kot avtoe&amdnong; 17
Anpntprddov Aepoditn, To Ayyog yia ta. Mabnuotikd 6toug gortntég Tmv
Dappaxng Nikoraog Egappocpuévaov Emotpovikov KAadmv 18
amupion Sovoga, | on oudsa
Boccuto Antonio . PENosle Be THss IS 19
OULAOEG.
Aéprorog Koorag O’ TPOYOG rourAplcrorsM]. Mo Bemdpnon pe ™ 20
véa TeYVoLOYin
H epawvopevoroyum Bewpia kot peBodoroyio
Zayoprovakog Avtovng GTNV LVANPEGIO ULOG VENS OTTTIKNG Y10 TNV
poabnooxn gumepio 21
Ozovd ANURTOLO0 AvAAvon KeEVIPIKOTNTOG KOWMVIKAOV SIKTH®V.
XAPTS ANITTPLOS, Mehét mepintmong oe diktva nyeciog pabntaov
Mrnekwapn AleEavopa , 22
Kol Kodnyntov
Oopaiong I'dvvng, H dwaockaiio tng Avaivong otnv I Avkeiov:
Mnapovtng Anuitpns, Eivai duvatd va cuvdvdcoovpe Bewpntikn
Xapdong INavvng, guPdabvvon kar «puebodoroyion; Mépog 1° . Mia
Yuykehdkng ALEEavOpog avdAvon Tov TpoPANUATOG 23
Oopaiong I'dvng, H dwaokario tng Avaivong omv I Avkeiov:
Mnapovtng Anpuntpne, Eivou duvatd va cuvovdoovpe Bempntikn
Xapdong INavvng, gufadovon kar «pebodoroyion; Mépoc 2° . Mia
Xuykehdkng AAEEavOpog JBAKTIKY TPOTOOT 24
Ioavviong K. Evayyeiocg, , , ,
Avroviov E. lodywne EvateOnoia diktowv yvoong 25
Kapsis Ko, | 000sia s s s s icwons
Homraddtog Xaparopmog H TPUQUTG ETFOONS e xpmens 26
YNOLKNG TEXVOAOYiOg
Koxapdas Améctorog Ta Mabnpatikd ko ot dwctdoelg 27
Anorvtn Twyn Hpaypatikod ApiBuov. Mia
Karaviin Mopia Xikvra BAKTIKN TPATUOT) Kol GYOALL GE GYEON LE TO
vopoteAelaka AdOn tov padntaov 28
. . Or e€nynoeig ot dwacKaiio- mapdyoviog
Kakoyepaing I'. Tavvng avantuéng e okéyng. To 0.0.0.A. 29
Kaloyepioa EModper, Meletmvtag T «pobnuotikny petdfocn» twv
TI'wopag Iesidompocg, pontov ond 1o Anpotikd oto ['upvacio pe
Kvhmaoov Mapia YPNON S0 YVOOTIKOD TEGT 30
H dnovpyia evog yneaxov epyaieiov yio v
Kalvkdxkng Anpntprog, KOTOVONON TG I6TOPIKNG £EEMENC TV
Iepvowaxn Expijvy LOONUOTIKOV EVVOLDV TOV 010846KOVTOL GTO
Avkelo 31




33° MaveAvio Zuvédpio Mabnpotikig Iaideiog

Kalvkdxng Epp. [Mopayovromoinon ko Osdpnua Méong Tyung tov
AnpnTprog Awpopikov Aoyiopov. Iow oyéon ta cuvdéet, 32
Kavapne Xpiiotoc, MoaOn natikd oe nspthM»ov S’YKXSIG’]JODZ M
Kaywpi Mapia SACKAAIL GTO OYOAEID TV PLAAKOV
thadl P Kopvdarriov 33
Kavtapidsov ®oteiv) To oynua oty YrepPoikn 'ewpetpia 34
[MoaveAladucég EEetaoeig Mabnuatikov 2016:«H
Exdiknon tov I'vootov;» Zratiotikn Eneepyooia
Kapkavng Baciing, ¢ BaBporoyiog twv I'poartdv Aokipiov tav
Mrnepoipng @paykiokog, MoaOnpuartikodv, tov 31ov Babpoioywkov Kévipov
Koéovpag IN'opyoc ¢ tpog Vv Enidoon tov Yrnoyneiov oto Oua A
™G Ocwpiog kobag kot o Emdeypéva Epotparta
10V Ospdrov I ka A 35
, . Mio pocéyyion TV LoOnHoTIKOV HEGH
Kapin Fapvparing KEWEVOV OTIG TPAOTEG TAEELG TOL ANUOTIKOV 36
Kaowpatn Katepiva, , , ,
Mobtoroc-Pévicoc Avn?m,\ymg Y10 T0 pOAO v poon HOTIKOV OTIG
; OTOVOEG KOL OTNV £PYOCIN KOl TPOGEYYIGELS
Avopia, e étng: M mepintowon g AXITALTE
Motlaxog Nikéraog HEASTG: 1 TEp n7me A2 T 37
, O gyképorog Kot Ta podnuatikd. TpoPoréc o
Keicoylov Lrégavog dwdkacio pabnong kot 010acKoAMag 38
, . Mepikd 10€0A0YIKA YAPAKTNPIOTIKA TOV
Kepaoapiong I'avvng MO oy 39
To Bulavtivo nAtokd poAOT-nueporOYL0
Koponons Kovetavtivog | KoTaoKeLOOTIKEG EKO0YES (TO TTayviol TV
AOy@V) 40
Kotlanmavayiwtov Evyevia | Ot xuPiég pileg e povddag 41
Kotlanavayudtov Evyevio | H aptOuntuch tov vroloinmy 42
, . Awoktikn A&omoinom tov ®vAlov Epyaciog
Kovkovpns Avdpsag ot Awdaokaiio Tov Madnuotikov 43
H nopopetpikn mpocéyyion tou apyitektovikon
Kovpvidrng Nikéraog npoB?»’n LLOLTOG TNG TTPOPOANG UTCSpKDB’(DV TECGOPWOV
NOGTAGEMV GTOV 1° KOIL O GUGYETIGLLOG LE
TAOKOGTPMOGELS GTO ETHTESO 44
Kovptn Xtolavi- Zyéom ZvvarcOnpatov & Evpetikov
Kvoprokm, Yrpatnywkov, Madntov ZT° Anpotiko, Katd
Kpntwkov Evayyeiia, v enilvon Kohog & acBevag dopunpévav
Xamlopidov Xtavpovira mpofAnudtmv 45
Kvpuwlng Xpnorog, E&epevvavrog kar epappdlovtag to Osdpnua
Iportonanag EAev0éprog Méong Tyung tov OlokAnpwtikod AoyiGHov 46
XopaKTNPIOTIKA ATOTEAECUATIKNG 01000KAAI0G
Kvprokiong Aswvidac, otV AhyeBpa B° Avkeiov: Avantoén kot
Kapaotddng [avayidtng | eykvpomoinon evog SOUVOULIKOD HOVTEAOVL
EKTOOEVTIKNG OTOTEAEGLOTIKOTNTOG 47




33° MaveAvio Zuvédpio Mabnpotikig Iaideiog

Kovetavromoviog Kavovikomouon Kot ameikdvion avatepng Taéng
Havoyiotng e€aptnoemv og 0edoUEVA YEVETIKOV TOTOV 438
Kootorovios Basiing, Eparoc@svn’g - Blc)ufxrtKn AIS,OLGKOO\.IOL ’
Xp16témovi0c TIOvaTieT MobOnpatikav Mpvaciov pe éva Atobepotikd
P S Vioms ¢pyo Etwinning 49
Aayoywavvng Baosilerog, XOyypovorl enagai enilvon AToAL®OVIOV
Kapdapng Xnvpidwv npoPAnudtov pe ypron npoypappdtov H'Y 50
H cvppoin tov Mabnpotikdv og GAleg
AovrAaxng Xpovng EMOTNUES, Héoa amd T dbackaiio TG
Tpryovouetpiog 51
. Mo oA chvto erétn tov Iaryviov Kvviyt
Maxpopovordrng ELoa@iov ko n (5;2(5}; rounus mv SQ’{IPMOYT’] tcz\Y
Havteienpov Avopéag , 52
uetoppvbuicemv
Moragékag N. ABavécrog, | H cvpfoin tov Zuvedpiov tg EME oty
Kpntikog Mavoing SUOPE®OT| EVOG OTOO0TIKOV XYOAEIOL 53
[Ipooeyyicelg g 106t TOG KO TNG TOVTOTNTOG
Moimakaog Kootog Yo TNV Katavonon tov aSloonueiotov
TAVTOTNTOV 54
Maidxas Kbotac Mehé OVOTAPAGTACEDV Yie TV KaTavonon 55
TV 0500 UEIMTOV TOVTOTHTOV
. . 2ovoeon Mabnuatikdv — Guoikng, éva Gevaplo
Mévrgapn Mopia OOACKOATOG 56
. , «Orav toupraape yopw and v apreddovn yio va
Mapaykov Fzopyia avePovue akoOUa YNAOTEPOY 57
Moavpoppatng Apng, H avokdivyn g avaykaidmrog teov
Momovikoddov AmostoANg, | Mabnpatikov péco g pebodoroyiag Tov
Xta0omovrov Xogia STEM 58
Metlidaxng Ocoydpnge, A&oldynon emyepnpoticod kivouvou pe
Kpntikég Mavoing YPNON GLYYPOVOL AOYIGUIKOV TPOGOUOIMONG 59
Mrnarapmavidov Zageipa, | Nogpoi vroroyiopol oe padntéc Mpvaoiov pe M
Mrnatléin Xopa yopig pobnookég SuoKorieg 60
Mralopivov Abavasio, Epyaielokn| yéveon otpatnyikdv cOykplo
Kouns Bastaziog, PIZO)V otonCyabri (T}]eonﬁet m/II YRS
Zoyapog Kmvotavrivog K Y 61
, . H a&onoinon tov potifov tov teyvnubtomv tov
Mmapaing H.I'bpyrog Adiko¥ ToMtiopov oty Mabnuotikn Exnaidosvon 62
Beltioon 1o yveoTikng tkavotntog SEIKTmV
Mrnepoipng I'. ®paykickog | vyeiag pe xprion Ladnuatikov & GTaTioTIKOV
uebodwv 63
. , [Tote Eava [Taoya v [potopayid; Etn pe v
Mmovvéxng I Anpirpng 0t Huepounvia Opbodo&ov IMaoya 64
NIKOXOD&{KHQ Eppavoud, Behtiovovtag tov [ivaka EA&éyyov Tov
Xo0voTovAGKYS A , , .
Eppavovih, v OY1oH0Y T An’oﬁatmumg Awdikoociog otnv
Nuko)ovdaKng Anuitpne EvicAeioeia 'ewpetpia 65




33° MaveAvio Zuvédpio Mabnpotikig Iaideiog

Nworovddkng Eppavovon)i,
Ntapog Xpiotog,

AlepeuvOVTOG TIC AOWELS TV LOONTOV Yol piol VEQL
Awaxtucn [pocéyyion g Evkieideloc ['empetpiog
pe m Xprion evog Aopmuévng Moperig @orov

Xovotovridkng Eppavoonh Epyooiac 66
O.M.A.AA
"Epyaompro Epevvag ot , , ,
A aokalio oy Avalnrtovrag i pileg g mapaydyov
Mofnpoatikdv" 67
Owkovépon A. PHTIOC O TPLY®VOLLETPLKOT ap1Opol amd SLPOPETIKN 68
OTTIKN YOVvia
Méhac A. Tadhog H (,xkysBlen emiAvon mpofAnudtov 6to 69
Aldeavto
Momayeopyiov Mopta, E&om&som? TOV KOWOD HE TIG EPEPHOYES TOV
Daouicne Nukérao SLOIKTOOL: 1] TEPIMTOON TOV EPAPUOYDV
pRaIhs S eoporoyiag uépog I1 70
Momradoémovriog POTNG, 2xed1001OG TG ddacKoAMag HETpnong
Nworavtovakng AmPOCITOV AMOGTAGEWMV LLE XPNOT TOV
Kovotavrivog YEDUETPIKAOV YDPOV EPYACTIOG 71
Epevvnticn mpocéyyion tov andyemv kot
[Moradomovrov AOnva, GTACEMV TOV EKTALOEVTIKAOV TNG AgutepofaOpiog
®eptaxn Maipn Exnaidevong oyetikd pe v avantuén tov
LoONUOTIKOG oKENTECHOL GTNV EKTOIOEVOT 72
HomoypnotovongI.
Anpnrprog, SageMath: 'Eva Aoyiopkd yio Madnpatikodg
Yre@aviong X. I'ewpyrog 73
Misuas g, Mo s Emorie M e
I'kwovriéka loavva . 74
dyvoot
H tHym ¢ Ocwpiog toov ApBuadv oto EAANviKo
Hatpavng Taoog, Avkelo Exrondevticol yeipiopol evog
Baociieradong INavng TOAVVLVTTOL KAGOOV TV LaBNUOTIKOV Kot £vol
TEPALA GE OYOAIKN TAEN 75
Hovlaxog K. F'edpyrog Exmoudevticd Mouyvidia 76
. , [Mog ennpedlovv o1 emddcels ota Mabnuoticd
Téyrov Basuua Avkeiov v emAoyn GYOANS 77
Merétn KEVIPIKNG EAACTIKNG KPOVOTG dVO
HeTpiong Mavayroe COUATOV pe AOYIGHIKA - TepinTtwon UNdév emt
Gmelpo 78
Mhatanoc Todvy Melrétn kivnong pécov yopdng ent KHKAoL pe 10
pos s yeopetpkod Aoywopiko Sketchpad 79
. , Epgovnrtikd kot pebodoroyikd emaxkdrovda tng
Tovlog Avapsag eMiALONG VOGS LaBNUOTIKOV TPOBANUATOC 80
To padnuatikd Xyoieio tov Belrypadiov. Eva
IMovrog Avopéag mopdoetypa idpvong oxoieiov Emotnuov yio v
EAMMMVIKT péom ekmaidevon 81




33° MaveAvio Zuvédpio Mabnpotikig Iaideiog

H avarykondtta g didackariog tng XtepeopeTpiog

Paiing I'. I'iavng 570 ABKELO 82
. , A&ordynon EAXinvikodv opidwv tov
;anron?n)i(;lg B’a xmkamg, KOTOOKELOOTIKOV KAAOOL TNV TTEPiodo NG
PITLROS VIGVORNS Owovopng Kpiong 83
Xapagpomovrog I'evpyrog, , . , .
Maradémovioe Koopic Mn| YpOUUIKT SUVOULIKT GE LOVOTOALOKT ayopd 84
2aonn Kailoénn, Epappoyn mhoiciov pobnuotikodv pyasidv 6t
Anoctorontovriov Evetafia, | d1dackaiio tov 16000vapmv alyeBpikdv
Xidepnc ATooTOAG TOPUCTACEDV 85
. . «®a otpiyel To Aewpopeio;» Mia dpactnproTra
Tnafne Maprog dlepeuvNTIKNG Ldbnong 86
, , 2 0eig dSuokorieg v pobnTdV 6N
Ly scowf‘)m) Erévn - MoOnpatiky eraymyn Kot TPOTOol AVIYUETMTIONG
Elev0epia 87
TOLG
Evvoloroyikéc petapopég 6to yvmaotikd dimoAo
XOTNPaKNS Avaotdolog, I'eopetrpia-Adlyeppa: 0 oplopdS TOL YIVOUEVOD
Avyepivog Evyéviog aplOpdV péca amd Tov TOAAUTANGIOC O
ev0OYpOUU®V TUNUATOV. 88
. . H np60odog g emotung Kot 1 LoV ot
2. oTpomoviov Bacukn GUVORKN TC CUVEMELaC 89
. . Emomun tov Agdopévov kot Mabnpotikd:
TGOMI,K oy Ek}oaﬁ i Egpappoyn oe dedopéva HEGMV KOWVMVIKTG
D appaxng Nikéroog SikTOOOTC 90
. , H a&omoinon Aoyopukov Avvapuxng INeopetpiog
PoTiadng A.Nixog ot dwackaiio e ['eopetpiog 91
. . Ta yeopeTpikd oyfuato Kot 1 onuacio g
Xalcov A. Mapia vmapéng tovg ota EAANvViKd xeipoypapa 92
, , H gveM&io tov pobnpotikdv 6toug vogponc
Xavtoyrov Havayiotng DROAOYIoODC 93
Xoatinote@avov Xogia H EAAewyn péoa ano v Evkieidein [N'eopetpio 94
i'([‘(; tc:;r(;)]f;v’k;l[)l (:)l«'i’(;:?cop . Exnodevovtog Exnodevtikodc 6t
Xp{))sdwﬂo:)] £0n SUOPEOTIKY a&OAOYNoN 0T ddacKAAi Kot
ABavioioc Toyatong puébnon tov Madnuoatikov 95
. . Mé£600001 OVTILETOTIONG OUGKNGEMY TOV
Xpovne X. Mavoyomg TEPLEYOVV aV1c01c0TNTEG 0TV VAN TG I' Avkeiov 96
Eg ;}EE?:KZMZOM!% 0 Amnoteléopata enelepyaciog Epomuotoroyiov
OIS AITTPLOS, tov 32°° ITaveAviov Zvvedpiov tg EME 97
Mora@ékag ABavacrog




33° MaveAvio Zuvédpio Mabnpotikig Iaideiog 8
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Bdwog Aypupdxng
argirv(@master.math.upatras.gr

Evtoyng HomadoneTpdxng
eep(@math.upatras.gr

Mepiinyn

O Apwototédng, oto épyo tov Ilepi ovpavod, ekBétel TéoCEPO EMYEPNHOTO VoL TN
GOAPIKOTNTA TOL KOGUOV. ATOOEIKVIEL O TNV TPOTACT] OTL, 1 ETLPAVELL TOD VEPOD TOV NPEUEL
eivar opaipikn. H anddeién vroieinetanr oe pabnuatikn ovotpoétta kot kabiotd 1o tétapto
emyeipnuo KUKAKS. Mo avotnpr| anddeién g mpotacng avtng ekBétel o Apyyunong oto €pyo
00 'Oyovuévaov A’. Oa mepipeve kavelc 0Tt petd tov Apytundn, n amdoeln tov Apiototéin Ha
éueve oty aedveld. Opmg ol 6YOMOCTEG 6TA TAOUGLO TNG KOGHOAOYIKNG TTOpAd0oNS, UEVOLV
TPOCoKOAANEVOL, pe e€aipeom tov XTtpdfmva, oty AploToTEMKN TOPAooon HEXPL Kol TOV
Zwmiikio. H mapddoon g vopootatikng mov eykouvidletor pe 10 'Oyovuévov A t0ov
Apywnon, axorlovOnce v Apyyundeie omddeEn uéxpt ko tov ‘Hpwva, o omoiog,
ATOOEIKVOOVTOAG TO OVTIOTPOPO TNG TOPATAVE TPOTACTC, OAOKAPMGE OVGLOGTIKA TNV OTOJEEN
ALTOV OV APYOTEPQ OVOUACTNKE «apyH TWV GOYKOIVOVODVTWV 00 EIWVY.

Abstract

In his work De Gaelo {287b 4-14], Aristotle sets out and proves the proposition that the surface of
water at rest is spherical. He uses this proposition as a premise in the last of the four arguments that he
uses to support his thesis about the sphericity of the world. Aristotle’s proof is lacking in mathematical
strictness. A strict proof of this proposition is put forward by Archimedes in his work De corporibus
Sfluitantibus 1. it would be expected that, after Archimedes’ strict proof, that of Aristotle would be
condemned to obscurity. But this was not the case. The astronomical tradition, except of Strabo, remained
faithful to the Aristotelian tradition until Simplicius. Thw tradition of hydrostatic, which started with
Archimedes’ De corporibus fluitantibus I, followed the Archimedean proof until Heron, who, by proving
the inverse of the above proposition, completed the proof of what was later to be called “the principle of
the communicating vessels”.
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ANAIITYZEH MIGANOOEQPHTIKOQN KATANOMON AITO
MA®HMATIKA MONTEAA ONHXIMOTHTAX

Avdpeonmovrog [lavayrdtng,
Xapoxoneto [Moavemotuo,

Tunua I'ewypaeiog

Mrepoipng Ppaykiokog,
Xapoxoneto [Mavemioto
Tunqpo ITAnpogopikng & TnAepatikng
pandreop@hua.gr, fbersim@hua.gr

Hepiinyn

2mv mopovoa epyacio mapovstdlovior podnuotikd poviého  eEopdivvong dedopévev
Bvmoodmtog pe ypnon ewkov Katavopudv (Gompertz, Makeham), mov givor kotdAAnAeg yio
™MV TEPYPUPT] TETOW®V OeOUEVOV OTNV EMOTAUN NG ONUOYPOPIOg KoL TNG YWPIKNG
otatotikng. Kdvovtag upiEn tov mpooavoaeepbEiviov  KOTOVOU®MV HE TG MON  YVOOTEG
mBovobewpnrtikéc Katavopés Bnta kot Tappa, avamthocovior KOTOVOUEG 7OV  £YOLV
IKOLVOTIOUTIKT] TTPOGOPLOYN KOl ETAPKT TPOPAETTIKY] IKAVOTNTA Y10 OLOPOPETIKA GET OEOOUEVAOV
Bvnoywomrtag. Ewdwodtepa, ot véeg mbavobempnticég katavoués (ANBE distribution models),
duvnTika Ba umopohv Vo EQPAPUOGTOVV GE ELPVTEPO PACHO ETICTNUOVIKOV TOUEWOV (T.).
onuoypapio, PlOCTOTIOTIKY, OVOAOYIGTIKY] €mOTAUN). Amodeikvietal pe ypnon Bewpiog
mhavottov, 6Tt ta poviéha B-ANBE kot ANBE-G kotavopéc ikavomolovv Bactkég 1010tnTeg
TOOVODEDPNTIKMOV KATOVOUDV.

Abstract

This paper presents mathematical smoothing models of mortality data by using special
distributions (Gompertz, Makeham), which are suitable for the description of such data in the
science of demography and spatial statistics. By mixing the aforementioned distributions with
the known Beta and Gamma distributions, probabilistic distributions are developed having
satisfactory adaptation and sufficient predictive ability for different mortality data sets. In
particular, the new probabilistic distributions (ANBE distribution models), potentially can be
applied to a wider range of disciplines (e.g. demography, biostatistics, actuarial science). By
using the theory of probability, the B-ANBE and ANBE-G distributions is proved that satisfy
basic properties of probabilistic distributions.
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To 1° xon 2° 0épa,
ot [lavelhaowkéc ECeTtaoeic Madnpotik@v

H «emtoyMe» avripetomion 0gpdatov pe o) ava@opd 6to 60AIKO
Pipirio

Amloxiong loavvng
aplak4math@yahoo.gr

Hepiinyn
2V gpyacio avTn TapoLGIALOVUE TO EVPNUATO UING EPEVLVOG TTOV LEAETA TIG EMOOCELS TOV
padntodv oto Madnuotikd tov IHoveldadikdv EEetdoewv 2016. Ot meployég evolapEpovtog
givar to 1° xan 2° 0épa. To amoTeAECHOTA TIGTOTO00V T0 CUUTEPACLATA TAAUOTEPOV EPEVVAOV
Ko TpocsBétovy véa atotyeia. H mpoPAnuatikn mov tpokidntel motevovpe 0Tt Bo fondnoel oty
e€aymyn YpPNOU®V cvurepacudtov, mov o Bonbncovv oty Pedtioon apevog g modtTag
TOV OgpATOV OTIC EEETAGELS KO OPETEPOL TNG O10ACKAAINS TOV LB LATOG.

Abstract
Through this project we present the findings of a research which studies the performance of
students in Mathematics on Nationwide Examinations of 2016. The areas of interest are the st
and 2nd issue. The results confirming the findings of previous research and add new elements.
We believe that the problems resulting from this research will help to draw useful conclusions
that will help to improve both the quality of the topics in the exam and the way of teaching the
course.
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MIA ITPOTAXH AIAAYXKAAITIAX I'TA TIX IIIGANOTHTEX

Apodapavn Karionrn,

popiardv@hotmail.com

Moapyopo Orrinna,
filippamargi@gmail.com

Mepiinyn
Me v mapovca epyacia mapovcsialetor pio wpdtaomn dwackorag Tov mhavoTitov o€
pantéc yopuvaciov pe TN ¥pNom OVIIKEWEVEOV NG KAONUEPIVOTNTOS, OTAMV KATOCKELAYV,
o VIOLOV Kot T Bonfela EQaproy®V TOV SLOOIKTVOV, HE GTOYO TNV KATOVONOT TNG £VVOlaS TNG
mOovOTNTOS €VvOG TEWPANOTOG TOYNG HE 1oOomiBava omAd €VOEXOUEVA, TNV KOTOGKELT TOL
OEVTPOOLOYPAUIOTOS KOL TNV 0EOTOINGT TOV Y10 TNV OAVINGT EPOTNUATOV 1] TN AVCT €VOG
TPOPANUATOG KOOMDGS Kot TV ovakaivyn” kovovav e Bempiog Tov mbavotntov.

Abstract
The aim of this proposal is to present you with a new approach to teaching the Theory of
Probability to Secondary students employing objects, simple constructions, games as well as web
applications, with the goal of comprehension of the meaning of a random experiment of
‘Probability’ with simple same chance contingent, the creation of Tree-diagram and its
application to answer questions or solution of a problem as well as the discovery of rules within
the Theory of Probability.
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«Xrogpovropévn épmonve mo oty TOAn N Eéicmwon...» E.
Koxvapdarog

ALreEaAVOpPa AGNPAKOTOVLOV
Zyolun Zoppovrog ITE02 I ABvog
alexasimak@hotmail.com

EAévn Avpmepomovrov
Zyohkn ZopPoviog ITEO3 I Abnvog
lelalibe@gmail.com

Mepiinyn

YAomomoape dvo dimpeg ddakTIkEG TapepPacels, pe fdon 10 moinua Tov padnuoTiKov-
momt| E. KaxvaBdtov: Ailyefpa, oe Aokelakéc 1a&eic, pe v ovumpaln pobnuotiod Kot
@eoLoyov. H ex mapoiAniov mpocéyyion Tov 0pov «eliowaon», ™G LoONUATIKNG £VVOlag OALA
Kol ¢ GLUPBOAOV GE Eva AOYOTEXVIKO KEILEVO, GUVEROAE GTNV KOTAVONOT| TV EVVOLDV OO TOVG
pofntég péca omd po dopeTikn ontik: Epotpota oxetikd pe m don g eicwong kot
TNV 16ToPIKN NG Topeior 001 yNGav Tovg LanTég va avalnTmoovy GYETIKOVS GLUUPBOAMGHOVS omd
t0 medio ¢ Aoyoteyviog Ko aviiotpopa vo emavélBovv otnv gufdbovon g podnuotikng
évvolag. O pobntkog Aoyog emPePaince v vodeon pag Ot 1 avaivon padnUaTIKGOV OpmV
oL Bpiokovtal o€ £va AOYOTEXVIKO KEILEVO 0ONYEL GE LETAYVOOTIKOD TOTTOV Ol0OIKOGIEG Kol GE
OMOTIKT] TTPOGEYYION TNG YVAOONG. ZTO TEAOG TMV OOOKTIKOV TopEUPAcE®Y ot pabntég nrov
1Kavol Vo Tapdyouv GOUVTOLO EMLYEIPNLOTOAOYIKE KEILEVA KO TOMTIKO AOYO.

Abstract
Two model teaching approaches were carried out using mathematics and literature. The 2 hour
class on the poem A4yefipo. of the mathematician—poet Hector Kaknavatos took place in two
Lyceums in Athens with the collaboration of a language teacher and a mathematician. The
parallel approach to the meaning of “equation” as a mathematical notion and its interpretation
and symbolism as a poetic word helped students to understand the function of this notion from a
different point of view. Questions about the nature of an equation and its historical development
led students to search for more symbolisms in the literary field and, conversely, to re-examine its
mathematical meaning. The response from the students confirmed our hypothesis that an
analysis of mathematical terms that are sited in a literary text leads to metacognitive procedures
and a holistic view. Students were also able to write short argumentative texts or poems.
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IIQX H AZIOAOTHXEH METAZY ®OITHTQN (Peer
Assessment)— EITIAPA XTHN I'NQXTIKH IKANOTHTA TOYX
XTA MAOHMATIKA

Avyepvog Evyéviog & ABavdaciog Kapayewpyrdong(*), Yrnoy. Ap.
eavger@aegean.gr, akarageorgiadis@gmail.com
Epyaotmpio Madnpatikov Awdaktikng kot [loAvpécwv-ITTAE

(*) Epevva mov ypnuatodoteitor ard to mpdypouua yopiynong vmotpopicdrv 2°° kokAov (Sidaxtopixi Siazpifpn) oty EAdda-ard
IKY kau EONIKH TPAIIEZA THX EAAAAOX oxoo. étovg 2014-15.

Hepiinyn

H a&oAdynon petald padntov-eormtodv €xet moAld o@éAn. Ewdwd otnv mepintmon
QOLTNTOV TOOAYWOYIKOV GYOADV £XEL OKOUO LEYOAVTEPN OoNUacica, KaBMOG amoteAobV TOvG €V
duvdpel dacKIAoVG, o1 omoiot Bo KANBOVLV Vo EKTIUNCOVY TO YVOOLOKO EMIMED TOV pobNTOV
TOVg UEo® TG ASoAOYNOoNG. TNV TOPOoLGH £PYOGIO TOPOVGLALOVTOL TO, OTOTEAEGLOTA ULOG
épevvag mov €ywe oe 58 teletdportovg eormtég Tlawdaymywod Tuquoatog Anpotikng
Exmaidevonc oyetikd e TV yVOGL0KN TOVS KOTAGTAOT] GTO LOONUATIKE Kot TIG IKOVOTNTEG TOL
&yovv oty a&odoynon tov Mabnuotikedv. Ot TEAeOQOITOl TOV GUUUETEYOV GE VTN TNV
épevva KANONKav va ADGOVV aoKNGEG-EPYO Kot TPOPALATO amd SLAPOPES BEUATIKES EVOTNTEG
TOV MoOnUotik®v Tov ANHoTIKoD Kot 6TV GLVEXELN VA 0ELOAOYCOLV TIG OTAVINGELS KATOL0L
GLUPOLTNTH TOVG TAV® OTIG 101EC AOKNGEIC-EPYa KOl TPOPANOTO, Y®Pig va yvopilovy molovon
vYpamtd 0E0A0YOVGAV.

Abstract

Peer Assessment has many benefits. Especially in the case of students of pedagogical
schools it is of even bigger importance, as they constitute the future teachers, who will be called
to estimate their students’ cognitive level through assessment. On the present paper the results of
a survey conducted on 58 senior students of a Pedagogical Department of Primary Education
relating to their cognitive level and abilities on Mathematics assessment are presented. The
senior students who took part in this survey were called to solve exercises and problems taken
from various topics of primary school’s Mathematics and subsequently to assess some other
student’s answers on the same exercises and problems, without any knowledge whose paper they
were assessing.
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OI ANAITAPAXTAXEIX THX ENNOIAX TOY PYOMOY
METABOAHX KAI OI AAYNAMIEX [TPOXAHYHX THX KATA
TH METABAXH AIIO TO AYKEIO XTO NANEHNIXTHMIO

Evyéviog Avyegpivog & Afquntpa Pepovvoou(*)
eavger@aegean.gr, dimitra.rem@gmail.com
Epyaotipro Mabnpatikdv Awdaktikng kot [ToAvpésmv
- IITAE - ITavemotmuio Atyaiov

Mepiinyn

H onpoaocia tov gvvoidv ™g cvoppetafoAing kot tov puOuod petafoAng £xet avaderytel Ta
tedevTaio xpovia, TG0 AOY® TOL HEYAAOL apBoD EQOPLOYDV TOVG, OGO KO TNG GYECTG TOVG LE
mVv évvola NG Topoy®@yov. AT TIC EPELVEG EXOVV PAVEL ONUAVTIKES OLOGKOMEG TV HonTOV,
aALG Kol TV eottnTov. [lapatnpeital amooTaGHOTIKY KOTAVONGT TOV EVVOUDY TOL GyeTilovTol
pe ™ ovppetaforn, eaptnuévn amd TV avamopicTAcT) Kol TO TAAIGIO GTO OTOI0 avVOpPEPOVTAL.
Ot padntég Aovouv mpofrnpata mov oyetiCovror pe puOud peTafoANG uNYavicTiKd, T0GO GTo
poOnpotikd 660 Kot 6€ GALOVG TOUEIG TOV PLUOIKAOV EMGTNUAV, YOPIG va Exovv avTinedel v
gvvown. XNV mopovca €pELVO. HEAETATOL T dLVATOTNTA YEPIOUOV TpofAnudtev pvhuod
HETOPOANG OE OPOPETIKA TAOICIOL Kol PE OBPOPES OVOTOPACTAGES OO VEOEICOYOEVTEG
QOLTNTEG.

Abstract

The significance of concepts of rate of change and covariation in mathematics has been
highlighted, because of their applications and their relation to the derivative. Researches on the
subject have revealed many difficulties of pupils and students with the concepts. The perception
of concepts related to covariation is not robust and is dependent to the representation and the
context of the task. Students seem to solve rate of change problems in a mechanical way in
mathematics and other sciences, without conceptualizing them. In the current research the ability
of students to handle problems of rate of change in different context and with various
representations is addressed.
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TO OEQPHMA DARBOUX XTH AIAAXKAAIA TOY
ATA®OPIKOY AOT'TXMOY XTO AYKEIO

Awdaokalio tov Madnpatikdv ot Agvtepofada Exnaidosvon. Epevva ota Mabnpoticd Kot
1 Epappoyéc tovg

Awpihog BLdaoTog,
MoOnpatikég MSc, 6to Movoikd Zyoleio Kapditoog
emil@windowslive.com

YKoTidug XoTpLrog ,
MoOnpatikog, M.ed. Awdaktikng, 20 I'EA Kapditcac,
mskotidas@sch.gr

Hepiinyn
2mv gpyacio avT YIVETOL (ol HEAETN EQUPLOYDY TOV GLVEXDV CLUVOPTNCEDV GE KAEIGTO
SlaoTnUa. Xg TOpaydyoLs GUVOPTNCELS TOV Elval acVVEXELS, pe T Pondeta Tov Bewpnuatog Tov
Darboux, avadsikvietar apyikd 0tL 11 acvvéyeln o’ €va onueio xo gival Wwitepng mepintwong
Kot 0ev gumodilel TV €QopUoy ] TOL BE@PNUOTOC TOV EVOLAUECOV TIUMV. LTI GUVEXELNL TNG
gpyooiog to Bedpnua Darboux yivetar omovdaio epyadeio perétng mpotdoemv Tov Alopopikol
Aoyopov.

Abstract
This paper studies the use of continuous functions in closed intervals. For derivative
functions, it is proved that the discontinuity at a point X is of a special kind and does not hinder
the use of the intermediate value theorem. In this paper the Darboux’s theorem is seen as a
significant way to study some propositions of the Differential calculus.
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AYXH ITPOBAHMATQN XTH XYI'XPONH EITIOXH THX
I'NQXHY KAI THX TAI'KOXMIOITIOIHXHX

Muyéing I'p. Béckoyrov
Opotpog Kabnyntmg Madnuotikov, Zyoln Texvoroyikov Epapuoyov
TEI A. EALGSag, E-mail: mvosk@hol.gr
URL: http://eclass.teipat.gr/eclass/courses/523102

Iepiinyn
210 GpBpo avTd peletdTon n AVOT TOV TOAOTAOK®V TPOPANUAT®OV TNG CUYYXPOVNG ETOYNG UE
GLUVOLOCUO YVAOOTG, KPITIKNG Kol VTOAOYIOTIKNG (aAyopOukng) okéyng. Axkoun, votepa amod
Lo, GUVTOUN OVOOKOTNON TV HEBOd®V Kol TPOTUTMV Yo T AVoN TPOPANUAT®V oTo TACiGL
NG OYOAIKNG HOOMUOTIKNG eKkmaidevong, mopovctdlovtal ot mo TPOSPOTEG OMOYELS Kol Ot
UEALOVTIKEG TPOOTTIKEG TTAV® GTO BENN aVTO.
AéEarg khewda: Kowwvia g yvaoong, Aven mpoflnudtwv (All), Kpitiky, Ymoloyiotixn kot
Avaldoyixn oxéyn, MoOnuatikn povredoroinon (MM).

Abstract
PROBLEM SOLVING IN THE MODERN ERA OF KNOWLEDGE AND GLOBALIZATION

In this article the solution of the complicated problems of the modern era is studied by
combining knowledge, critical and computational (algorithmic) reasoning. Further, following a
brief consideration of the methods and models for problem solving in the field of school
mathematical education, the most recent views and the future perspectives are presented on this
subject.
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MAOHMATIKA: ANAKAAYYH 'H EITINOHXH
TOY ANOPQIIINOY NOY;

Muyyaing I'p. Bookoyrov
Opotpog Kadnyntmg Mabnpatikov, Xxodn Texvoroyikdv Eeappoyodv
TEI A. EAAGSa,

E-mail: mvosk@hol.gr
URL: http://eclass.teipat.gr/eclass/courses/523102

Hepiinyn
210 apBpo oVTO SOMPAYUATEVOUACTE £VO. EPAOTNUO, TOV OTACYOANGE Kol OTAGYOAEL
Lo UOTIKOVG Kot PIAOGOPOVG TOVANYIGTOV otd TNV emoyn| tov [TAdtwva: Eivor ta pobnpotikd
EMVON 0N N AVOKAAVYT] TOV 0VOPDOTIVOL VOU;

A&Earg khewwd: Dilocogio twv Mabnuotikwv, ITiatwviouos, MoabOnuatikos Peoliouos, Mn
Evkieiocies I'ewuetpies, Ocwpio Lovolwv, Ocwpnuoto. Mn ITinpotyrog.

Abstract
HUMAN MIND, MATHEMATICS AND THE UNIVERSE

In this article we negotiate a question that occupied and occupies the interest of mathematicians
and philosophers at least from the era of Plato: Is mathematics a discovery or an invention of the
human mind?
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Awyeipion Xapto@urakiov, éva fripa wpiv To XpnuatTiotipio;

I'eopyrog Boovrovpdkng Mopia Iodvve Xropdxov
E-mail: gvountourakis@gmail.com E-mail: mar.spyrakou@gmail.com

Mepiinyn

H Beitiotomoinon tov yoptopuiakiov givor amdppola TG EPOPUOYNG TOV HOONUOTIKOV
OTIG OWKOVOLKEG emoTiues. Extipdvtag ™ péon tyun — amddoon kot ) dwuomopd — kivouvo
TOV PETOYOV, KOODC Ko ™ pHeTad TOLG GLOYETION, WITOPOVUE VO, KOVOLUE OVAALGT TOL
YOPTOPLANKIOL HE OKOMO VO UEYIGTOMOWGOVUE TO KEPSOG, Yot OedOpUévVo Kivovvo, 1 va
ELOYLOTOTOCOVLE TOV KivOuvo, Yia O0€00pUEVO kEPOOG. Mopdlovtag 10 KedAolo pHog o€
OLPOPETIKES LETOYES UTOPOVUE VO BEATIOGOVLE TN GYECT KEPOOVG-KIVODHVOL KOt VO TETVYOVLLE
€va, L0 AmoO0TIKO YOPTOPLAGKLO

Abstract
Portfolio optimization theory is the outcome of applying mathematics to financial
sciences. By estimating the mean — return and the variance — risk of a set of assets, as well as
their correlation, we can analyze the portfolio in order to maximize the profit, for a given risk, or
minimize the risk for a given profit. To achieve that, by splitting our funds to different assets, we
can improve the relation between profit and risk, and accomplish a more efficient portfolio.
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Iotopuki) mepujynon oty €£EMEN Tov svpuforonov oty
ApOpunTiki): pio Swwdepatikny TpotTacn

Avva T'afpuid,
M.Sc. ot Awaxtikny Tov Mobnuotikov,
Koadnynrpia Madnpatikov oto Exradsvmpo «IloAdtponn Appovioy
e-mail: nzqrcanna@gmail.com
Avopéag Avkog,
M.Sc. 6t ZtatioTiKn,
Kabnyntc Mabnpatikev oto 30 TEA Kopotnvig, Zvyypaeéog
e-mail: lykosand@gmail.com

Iepiinyn
H epyacio anoterel pia dabepatikny 1daxtikny Tpdtacn, 1 omoio aglomolel v wotopia TV
Mobnuatikav. I[pooeyyilovtag éva €pyo téxvng (EuAotumia) pe ™ péBodo «Artful Thinkingy,
o€ ouvovacud | Eva POAAO £pYaciog YOPICUEVO GE TEGGEPLS dPACTNPLOTNTES £0TIALOVIE OTO
BooiKd apaKTNPIOTIKE TOV GTOVSNOTEPOV CLOTNUATOV apifunong, émwg to PafvAwviako, To
OLYLTITIOKO, TO EAANVIKO, TO pOUOiKO Kot To wvooapafikd. H meprypagn ki n cbykpion apopd to
TAEOVEKTNUOTO KOL TO UEIOVEKTAUOTO TOVG OYETIKA HE TO OSLUPOMOUO Kot TG TPAels.
ZKYPOPAOVIOG TO KOWOVIKOTOMTIOUKO TA0IGI0 Tng kéBe mePLOOOL KATOANYOLUE O©TN
ocv{ntnon yw ™ Sopdyn HETaED afaKioTOV Kot OAYOPIoTAOV, 1 OTOI0 AVAOEIKVOEL TOLG AOYOVG
NG LETAPOPAS KOL TNG EMKPATNONG TOV VO0UPAPIK®dV aplOuntikdv cupforwv otnv Evpdn.
Abstract
This paper is an interdisciplinary teaching proposal, which exploits the history of
mathematics. Approaching an artwork (woodcut) with the method «Artful Thinking», combined
with a worksheet divided into four activities, we focus on the key features of the main numerical
systems, such as Babylonian, Egyptian, Greek, Roman and HinduArabic. The description and the
comparison, point out the advantages and disadvantages about their symbolism and the
arithmetic operations. Outlining the sociocultural context of each period we discuss about the
controversy between Abacists and Algorists, which highlights the reasons for the introduction
and prevalence of the Hindu-Arabic numerals in Europe.
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H KATANOHXH TOY 'ECMETPIKOY
XXHMATOX XE MAOGHTEX ME IAIAITEPO
ENAIA®EPON I'TA TA MAOHMATIKA

T'ayarong ABavaciog
[Mavemoto Korpov, gagatsis@ucy.ac.cy

Homayavvng Kovotavrivog
Ymovpyeio [Tandeiag kan TToAtiopov Kompov,
cpapagiannis(@cytanet.com.cy

Muyoni — XpvoavOovu Iapackevn)
[Mavemotmwo Konpov pmicha@ucy.ac.cy

Iepiinyn

O K0Oplog otOY0g aVTNG TG £pevvog NTav va eEetdoel ) Asrtovpyia Tov [ewpeTprkod
Zyuatog oto ['eopetpikd cvAloyioud kot va diepevvnBolv ta Tpio amd ta €10M Katavonong
mov mpoteivet o R. Duval. Ta vrmokeipeva Nrav padntég Anpotikod ko [Mvpvaciov mov
GLUUETEYOLY o€ pobnuotcodsg daymvicpovs. Ta amotedéopota deiyvouv Ot M Katavonon
YEOUETPIKOV GYNUATOG EPUNVEVETOL HE €vol LOVTEAO TPITNG TAENC. AVOTOOTAGTO UEPOS TOL
povtéAov avtol etvar to Tpia €10m katavomong mov eEetdonkay. H doun tov poviéhov mov
nmapovotdletal eivar otabepn, yopig va emnpedleton amd v Pabuida otmv omoia @oitd o
padnme. EmmAéov, 10 kéBe €idog katavomong sivor Egxwplotd amd ta vTOAOUTA Kot ETOPAE 6T
YEOUETPIKN OKEYT LLE OLOPOPETIKO TPOTO.

Abstract

The main objective of this research was to examine the function of the geometric figure in
Geometric reasoning and explored the three kinds of perception proposed by R. Duval. The
participants were pupils of primary and secondary schools participating in math competitions.
The results show that geometric figure apprehension is interpreted with a third order model. An
integral part of this model are the three kinds of understanding that were tested. The structure of
the model is not affected by the students’ educational level. Furthermore, each kind of
understanding is separate from the rest and impacts on geometrical thinking differently.
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H siooyoyn oty évvora TS svvaptnong oto I'vpvacio pécm
TOPUOELYHLOTOS NETPNONG

Kovetavrivog F'empyokémoviog' & Avépéag Mof)wwg-Péer;ogz
'georgakopouloskostas@yahoo.gr
amoutsiosrentzos(@aegean.gr

Iepiinyn

Xy mopovoo, epyacio TpoteiveTal pia ddackaiia TG £vvolag Tng cuvaptnong Héco and
éva omAO TPOPANUA HETPNONG, LLE GTOYXO TNV TPOGEYYIOT) TNG GLVAPTNONG OC Mol dladKaGio
avayKodtntog pétpnong (ko oyt og pog avbaipetng avtiotoiyiong), Tpocdidovtas e avtd Tov
TPOTO [0 OUTIOAOYNON TNG OVOYKOLOTNTAG GUUTEPIANYNG GTOV OPIGUO TNG TN LN duvaTOTNTA
avtiotoiyiong ‘éva oe moAAd’. H évvola g aveEdptnng petafAntig elodyston oG ekeivng mov
éyovpe mpdcPacn (mpooPacyun petafAnty) kot n Evvown TG eEopTNUéVNG HETAPANTIG ™G
petpnoun 1 dtapecorafnuévn petafint (péow g aveEaptnng HETAPANTNAG).

Abstract

In this paper it is proposed a teaching of the concept of function through a simple
measurement problem, in order to approach the function as a process measurement need (and not
as an arbitrary correspondence), diving thereby an explanation for the necessity of including to
definition of the inability to match 'one to many'. The concept of the independent variable is
introduced as that which we have access (accessible variable) and the concept of the independent
variable as measurable or mediated variable (through the independent variable).
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H Xvoppoi g Agktikig kKo Eikoviotikig Avarapactaong oTny
Enidvon Apaotnyprot)tov X1oTioTIKNG 6€ podntéc A" kol B 1aéng
I'vpvaciov

Tovvapomovrov Mapia', Mocko@éyrov- Xiovidov Mapiuz,
Bappovii Awatepivy’®
mariagounaro@yahoo. grl , mchionidou@rhodes.aegean. ng ,socml1001@aegean. gr3

Mepiinyn

Avtikeipevo g épevvag avtng eivar m depgvvnon Pertioong M un TOV €MOOCEMV
potntov/ipiov tov 0o mpotev Taewv Tov ['vuvaciov oty emilvon mpoPfAnudTov
2TOTIOTIKNG TOV GYOAIKOL EYXEPOION TPV Kot PETE TN AEKTIKN KOl €KOVIOTIKN (e ypNom
GAA@V Slaypoppdtov) avamapdotaon e ekeavnong tovg. H épevva éywve oe detypa 50
padntov/ipiov me A" kot 50 pabntov/tpuov BT taEng IMvpvaciov ot omoiot a&roroynOnkoav
otV emilvon TPUOV  OPOPETIKAOV OVOTAPUCTACEDY, OVO TPOPANUATOV ®G TPOS TN
BaBuoroyikn tovg enidoon. H enelepyacio tov dedopévev kot 1 avdALGN TOV OMOTEAEGULATOV
(SPSS 18) éoe1&av 6t1 1060 M AEKTIKN] OGO KOl 1 E€KOVIGTIKY] OVOTOPACTOOT (oiveTol vo
cuupariovy ot Pertinon TV EMOOGEDV TOV LOONTOV/TPLOV.

Summary

This research paper attempted to explore the improvement or non-improvement, of the 1%
and 2" grade middle school students’ achievement, on solving statistics activities. These
activities came from the 2™ grade Middle School Mathematics textbook and they were
represented both verbally and pictorially. The research was conducted on a sample of 50 students
of 1* and 50 students of 2™ grade Middle School. The evaluation of students’ achievement was
based on their ability to solve two activities which had been represented in two different ways
verbal and pictorial. Data processing and analysis (were carried out using SPSS version 18.0)
showed that both verbal and pictorial representations seems to contribute to the improvement of
students’ achievement.
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Yroyor, Hepreyopeva kot Ilpooeyyioeg katd
TN Avvookoiio TOV MoOnpotik@v
oty llpotofaduo Exnaiogvon

I'pnyopradov Eva,
Anogortn tov [owdaymyikov Tunpatog Anpotikng Exnaidevong- EKTTA
email: eua_94@hotmail.com

HomrareEavopn Xpvoovra,
Anogortn tov [Mowdaymyikov Tunupatog Anpotikng Exnaidevong- EKTTA
email: xrysoulapapalexandri@hotmail.com

Mepiinyn

Ta pobnpoatikd oty Tpotofdadia ekraidevon dwwdokovror copewva pe to ATLILE kot ta
AE.ILILE 6nwg opiletarl amd 10 vwovpyeio modeiog. Xto dSNUOTIKO 1 akpifela Kot 11 cuviopia
elvar ta Kaipa oTotyeio OV GUVIGTOUV TV LAONUATIKY| YVAOOT|, ATOGKOTMVTAS GTIV KOTAKTNON
GUYKEKPIUEVAOV OEUATIKOV EVOTNTOV KOl GTOYOV LE OTOPPOLD. TV OAOTAELPN OVATTLEN TNG
LoONUOTIKNG OKEYNC, 1 OTOl0. GUVOEETAL GUEGO KOl LLE TO KOWVMVIKOOIKOVOULKO TTEPBAALOV TV
padntav. To mepieydpevo kat ot 60££10TNTEG TOV HOONUATIKOV TOIKIAAOLY avAAOYd TNV GYOAMKN
T4EN Ko Stopopedvovtal KMUoKoTd oe fabud dvokorag avefaivovtag Tig TaEELS. Avapopika
pe v owackaiio TovV poadnpatikov, akoiovBovvior VO Kuplopyo pevpATE, ALTO NG
LETAPOPAS oTNV omoia 0 poBNTg €xel TadnTikd poAo Kot 1 deVTEPN TAOT) GTOV AVTITOON TTOV
otpilel v vonTikn avalnmon kot avapelsn oe vonuatikeg opactnplottes. O dGoKalog Mg
ouvepydTng Tov pobnt katevBiver , fondd kot pe v Pondeta TV VE®V TEYVOLOYIDOV TOpaKIVEL
KOl KIVITOTOLEL TNV €VEPYN O1KOOOUNOT TNG YvdoNg or Toug padntéc. Téhog, ol ekmaidevtikol
0PelAoVV Vo TPOGOVATOAMGTOVV KOL VO OPOUOIDGOVV TO VEO HOVTEAO EKTAIOELONG LE TEMKO
OKOTO TNV AMOO0TIKOTEPT KATAKTNGN TNG YVMOOTG Y10 TOLG LadnTés.

Abstract

Mathematics in primary education are taught according to A.P.P.S and D.E.P.P.S as defined
by the Ministry of Education. In elementary accuracy and brevity are the key elements that
constitute the mathematical knowledge, aiming at the conquest of specific themes and objectives
with the result all-round development of mathematical thinking, which is directly linked with the
socioeconomic environment of students. Content and mathematical skills vary the classroom and
formed incrementally in difficulty climbing the ranks. Regarding the teaching of mathematics,
followed two dominant currents, that of transport in which the student has a passive role and the
second voltage on the other hand supporting the mental search and involvement in nonsense
activities. The teacher as a student collaborator directs, helps with the help of new technologies
motivate and mobilize the active construction of knowledge by students. Finally, teachers must
orient and assimilate the new educational model with the ultimate aim of efficient acquisition of
knowledge for students.



33° MaveAvio Zuvédpio Mabnpotikig Iaideiog 24

YTAXEIX KAIIIEHNOIOHXEIX TQN KAOHI'HTQN XTH
AIAAYXKAATA TON MAOHMATIKQN. ENA ITAIXNIAI
EZEAITATHXHXYX KAI AYTOEEAITATHXHY;

[Mavayidtng Ashkavinig
(M.ed) Awaxtikng kar MeBodoroyiag twv Madnuatikov E.K.ITA
delikanlis(@sch.gr

Mepiinyn
Me v gpyacio vt dlEpELVOVTOL Ol GTAGEIS KOl Ol TEMOONOE TV KadNyNTOV TOV
podnpotikov yopvaciov otic €ng mapapéTpous: pEBodog ddackariog, dtayeipion e TaENS Ko
dwyeipton g owoaktéag VANG. Kataypdptke kot avaidetor £€vag dtdAoyog dvo Kabnyntov
TOV podnuatik®v Tov yopvaciov. Ta aroteAéopata £6e1E0v OTL LIAPYEL ASLUPOVIN HETAED TOV
KaONYNTOV 6TV EQPOPLOYT TOV OVOTEP® TAPOUETPOV.
Abstract
In this research we investigate attitudes and beliefs of teachers about mathematics teaching
and learning. Two teachers are talking about: teaching methods, implementation of education
programs, didactic situations.
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«To Ayyog ywo T MaOnuatikd otovg ortntés Tov EQappoopévov
Emotmqpovikov KAdowv»

AnunTpradov Agpoditn' & ®appdrnc Nikoéraog'
Email: dim.afroditi@yahoo.com
[1] ATIME «IToAdmAoka Xvothpata Kot Alktvay Tuqpe Madnupotikov AIT.O.

Iepiinyn

H epyacio avt) €xel ©¢ otOX0 VO HEAETNGEL TNV TPOCUPUOYN KOl TO YUYOUETPIKA
YOPOKTNPIOTIKE TOV gptnuotoroyiov «KAipoka Ayyovg v to Mabnuotwed 2015 / KAM-
2015» og peAdovtikovg yeomdvovg otnv EALGda. Ewdikdtepa, peret)Onkav ot WyoyopeTpikég
WOWOTNTEG TOV TOPATAVE EPOTNUOTOAOYIOV, 1 OYEoM TOL AyYovs ywo. To. Mabnuotikd pe
ONUOYPAPIKE YOPAKTNPIOTIKA TOV CUUUETEXOVTOV OAAG Kot e TN HaBnUoTiKh KovotnTto Tov
arorteiton yio v mopakorlovnon evog eilcaymyikod podnuoatog Mabnpatikov. Ta gupipato
£€0e1Eavy OTL TO OVTOCYKESO OVTO  EPMOTNUATOAOYIO TOPOLGLALEL KOVOTOMTIKY E£CMTEPIKN
GULVETELN, KOODG KOl YKLPOTNTO EVVOLOAOYIKNG KaTOoKEVNG. EmmAéov, | mponyoduevn euneipio
ota MaOnuotikd PBpébnke 6TL cuvdéeTon apvnTiKE HE TO AYYOS, EVM Ol YOUNAES EMOOGELS GTO
péonpa pe vymidtepa emimeda dyxovs. Xvumepoopatikd, n kKiipokoe KAM — 2015 pmopel va
ATOTEAECEL EVAL YPNOLO EPYOAEIO GE EPELVNTIKO EMIMESO Yo TN JEPEVVNON TOV GyXOLS Yo TOL
MoOnpatikd ota d1dpopo TUNHATO BETIKOV EMGTNUOV.
Aégeic — Khewdd: dyyxog v o Mabnpatikd, podnuotikny kavotnto, ayyog eE€taons, ayyog
epunvelag, ayyog avalnmong pondetoc.

Abstract

This study aims to investigate the psychometric characteristics of the “Mathematical
Anxiety Scale 2015 / MAS-2015” in agronomy students in Greece. Specifically, we studied the
psychometric properties of MAS, the relationships between statistics anxiety and demographic
characteristics of the participants, mathematical ability required to follow an introductory
mathematics course and attitudes towards them. The findings showed that this scale has
satisfactory internal consistency and construct validity. In addition, previous experience in
mathematics, mathematical ability and attitudes towards them were found to be negatively
associated with anxiety, though poor performance in mathematics course with higher levels of
anxiety. In conclusion, MAS scale can be a useful research tool to investigate students’
mathematics anxiety in university departments who are related with Mathematics.
Keywords: mathematics anxiety, mathematical ability, test and class anxiety, interpretation
anxiety, fear for asking for help.
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Oprwoka Osmpnipoto yio A-Tprymvikéc ZuvorocuVapTNOELS
IE TINES OE GUVOEGUIKES ONLAOES
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Mepiinyn
Me 1 ypnomn SaydOviov ETLEPNUATOV TOTOV cLPOUEVNG KOpLENS (sliding hump)
amodetkvoovpe Bewpnpata cvykiong tomov Schur, Vitali-Hahn-Saks kot Nikodym yuo &-
TPLYOVIKEG GUVOAOGVVOPTNGELS LE TIUEG GE GUVOEGUIKES OLAOES KO OLOTUTTMVOLLE KATO10!
AVOIKTA TPOPAT|LLOLTAL.

Abstract
Using sliding hump-type techniques, we prove some Schur, Vitali-Hahn-Saks and
Nikodym-type theorems for lattice group-valued k-triangular set functions, and pose some open
problems.
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O TPOXOX TOY APIXTOTEAH.
MIA OEQPHXH ME TH NEA TEXNOAOI'TA

Aodptorog Kaootag
MoOnpatikog t. ZyoA. Zoppovrog (kdortsi@sch.gr)

Hepiinyn

To mapddo&o Tov Tpoyxov Tov ApioTotéAn givar Eva TpoPAnpa wov odnyel og Eva
ocvunépacpo avtifeto pe v kown Aoyikn. [apoatpdvioag Vo opdKEVTPOLS KOKAOLG
TOKTOUEVOVG VL KUATOVTOL KOTE PUNKOG [og evBgiog ypappns, dlomotdvel kaveig 0Tt ovtol
"EeTvAlyovton" kotd To 1010 pnKog. Me dAra Adyla Ta v TG KOAIGNGS AVTAOV KT TN d1dpKEL
LG TTANPOVS TEPIGTPOPN S elvar ioa pe v mepipetpd tovg. 'Etot, katainyet kaveig 6Tt avtoi ot
KOKAOL £g0vV TNV 10100 aKTive Kot cuVeEndg etvar ioot, dpa kot GAot o1 KOKAOL elvar peta&d twv
ioot. H gpunveia 800nke katd tov 170 ardva and to ['addaio 6to épyo "Ardloyor Kon
poONUoTKEG amodeiEELS TOV APOPOVV dVO VEESG EMOCTAUES". XTO £pY0 T TAPOLSLALoVTOL 10EEG
OV EPUNVEVOVY TO TAPAGOED HECH OO OTAG LOOMUOTIKA Kot LLE T XPNOT TG VEAS TEXVOAOYIOC.

Ot duvatdtTeg TG VEAS YNeLoKNg Te)voAoyiog Tov Geogebra gaivovtal 6To Keipevo aAld
Kuplwg TNV TapoLGiacn Omov HEYEDN TOV VIEIGEPYOVTOL ATOKTOVV [0 SLVAUIKOTNTO KABMG
KOl AELTOVPYIKOTNTOL.

Abstract

Aristotle’s wheel is a paradox that leads to a conclusion contradicting simple and everyday
sense. Observing two concentric fixed circles rolling along a linear path, it is established that
they “unroll” having the same length. In other words, the trace of the rolling for a full revolution
equals to their circumferences. So, it can be concluded that the two circles have similar radii and
therefore all the circles are equal to each other. Its interpretation was given in the 17" century by
Galileo in his work “Discourses and mathematical demonstrations relating to two new sciences”.
In the present work it is attempted to present those ideas which interpret that paradox through
simple mathematics and the use of modern technology.

The full potential of the new digital technology of Geogebra appears in the text, but mainly
in the presentation where the circles and the various parameters that interfere obtain dynamics
and functionality.
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H PAINOMENOAOI'TKH OEQPIA KAI MEOQOAOAOI'TA XTHN
YIIHPEXIA MIAX NEAX OIITIKHX I'TA THN MAOHXIAKH
EMIIEIPIA

AvtOvng Zoyoprovaxkog,
matheart7@math.uoa.gr

Hepidnyn

H epyaoio mepiloyfaver vy aveloon evog uabnoiokod exeicodion, Ue ETIKEVIPO EVAV QPOITNTH
- vmoyngroxalnynty MaOnuotikav oto Ayyiiko mepifaiiov e tprtofobuios ekmoiocvons - o€
Mo ovoiKTy pofnuatikn opaotnpioTtyTo. ueéco. aTny T0lH, YWPIS Koulo OL00KTIKY Topeufoon ek
UEPOVS TOL KaONynTH 0AAG uE Eupacn otV OlEPEDVHON THG OPATTHPLOTHTOS EK UEPOVS TWV
portnTV, o1 omolol gpyalovioy ae ouades. Qo axolovbncovue ™y oVVENIGH TWV EPYATIAOV TOD
poitnty ato onitt Tov kol Qo ueletnoovue v otaicOnen (Béaocn) ovaeiog mov tov eCaopdlioe TV
nobnuatikn Loon tov mpofinuaros. To aviikeiuevo e epyacios ETIKEVIPWVETOL GTHY AVOLVOH THG
owaioOnons (Bcaong) ovaiag kou ota Tpio. GTAOLG THG, OTWS TPOPAETOVIOL oo v Xovooepiiavy
porvouevoloyikn Bewpio. Xkomos s epyaciog eivor vo, mpofinbodv to. mAeovekThuoTo. THG
Xovaoepiiavne @arvouevoloyikns Oewpios kou uebodoloyios otnv OlOOKTIKH KOI EPEVVHTIKN
TPOKTIKY, KOl 10100TEPa. aTNV Jd1dackalio. atn Aevtepofabuia Exmaiosvon, uéoa omo ooty wm véo,

TPOGEYYIoN THS UaONTLOKNGS {DOOS EUTEIPIAG.

Abstract

The research presented here concerns the analysis of a learning episode, focused on a student—
a prospective teacher of mathematics in the English environment of tertiary education—during
an open mathematical activity in the classroom, without any instructional intervention on behalf
of the teacher but with the emphasis put on the exploratory aspect of the investigation, working
in groups. We will follow the continuation of the student’s work on the solution of the task at
home, and we will study his intuition of essence that secured him a mathematical solution, as he
intended. We will not engage in the mathematical solutions of the student, since the object of the
research is focused on the intuition of essence, and its three steps, as predicted by the Husserlian
phenomenological theory. An aim for this research is to promote the advantages of the
Husserlian phenomenological theory and methodology in teaching and research practice, and
especially for teaching in Secondary education, through this new approach of the learning lived
experience.
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AvVAAVGT KEVIPIKOTNTOS KOWVOVIKOV OIKTVMV. MEAETN TEPIMTMONG
o€ OlKTVU NYEoiog HodNTOV Kol KadnynTOv

OEOXAPHX AHMHTPIOZX,
the0j2009@gmail.com

MITEKIAPH AAEZEANAPA,
, sandrab@pe.uth.gr

Hepiinyn

YKOMOC NG TOPOVCHG £PYOCING €lval 1 €QOPUOYN KOl 1) GUYKPION TMV OTOTEAECUATMOV
poOnuoTiKov aAyopifumv mTov yPNCLOTOOVVTIOL TNV OVAADOT KEVIPIKOTNTAG KOWMVIKOV
OKTOOV ¢ oyéoelg nyeciog. Awveundnkov 171 epotnuatoddyla pe SIKTLAKES KoL LN SIKTLOKEG
petaPAntés oe 127 pobnrtég ko 44 kabnyntég g devtepoPfaduiog exmaidgvong otnv meployn
tov Tpwdiov. 'Eywve mAnpng aviivorn KOwovik@v SKTHmV Kot tepatépe enelepyacio HEcw
avéAlvong kupiov cuvicTwo®v. Tao oTOTIOTIKG TEGT € GLVOLAGHO HE TOVG OIKTLOKOVG
alyopiBpovg avédelEav TEGGEPLS TOMOVG NYETMOV: 0) TOV «IOE0AOGY0 MNYETN», B) TOV «PEQAIOTY
Nyét» (Tov givar 0 mO SOESOUEVOC), Y) TOV KKOWWMVIKO MNYETN NG Tpoddoovy (mov gival o
MydtepO S100€d0UEVOC), KAl O) TOV «NYETT TPATLTNG OPACTO».

Daivetar 0TI 0 «10€0AOYOC» KO O «PEAAICTNG MYETNG» €ival OPKETA GLYVOL KOl HOAAOV
dokipaouévor tomor nyetwv. Ilapatnpndnke o611 10 pagerank oavadeile moOAD O10POPETIKA
amoteAéoATO oo TO status, evd 1o Televtaio avédelle povtéda tavtdonua pe o indegree.

Abstract

The purpose of this study is the implementation and comparison of centrality algorithms
which are been used for social networks analysis. Questionnaires with network and non-network
variables have been distributed to 127 students and 44 teachers of secondary schools of Trikala.
We performed complete analysis of social networks and further processing by principal
component analysis. According to the results, all the utilized algorithms proposed four types of
leaders: a) the "ideologist leader", b) the "realist leader" (which is the most common), c) the
"social leader of progress" (which is the least common), and d) the "leader of the pilot project."”

It seems that the "idealist" and "realist leader" are quite frequent and mostly tested types of
leaders. It was observed that the pagerank brought out different results from the status. On the
other hand indegree and status models seem to be identical.
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H ow6aockaria Tng Avaivong oty I'” Avkeiov: Eival ovvato va
ovvovacsovue Ocpntiki) epPfabovvoen ko «pueboooroyior;
Mépog 2° . Mo 18 aKTIKI| TpoTOoN

. AnpiTpng Mmapovtng
’Fw’vvng Oopatong , KoOnyntmge Mabnuatikov 3% TE.A.
Yoo ZopPovioc Mabnpatikdv Stompotmone

gthom54(@gmail.com

mparoutis.d@hotmail.com

INavvne Xapaeng ALEEAVOPOS LYKELAKNG
Kafnynmmc Madnpatikov Iduwtwkod 'E.A. - Koabnyntg Mobnuatikav [Hepapaticod 'E.A.
Koiapopt Hpaxieiov
jsaraf@hotmail.gr asygelakis@gmail.com
Iepiinyn

210 TPAOTO WHEPOG OVTNG TNG €PYaciog avOADOLUE TIC OPVNTIKEG EMOPACELS TV
TAVEALOOIKAOV E€TAcEMV 0T ddaokaiio kol pddnon g Avéivong mov dwdoketon oty [
Avkeilov, Waitepa T HETATPOTN TOV HOONUATOC GE «OOoKNGOAOYio» Kol «pefodoroyion mov
€xouvv mg emikevipo Ta BEpata TV eEETAGEMV. XTO OEVTEPO UEPOS SLOTVITAMOVOVLE 10, OLOOKTIKN
pdTAoT TOL £YEL GTOYO VO GULUPAAEL OTNV EVVOLOAOYIKT] KOTOVONGCT KOl TALTOXPOVO VO
avadeigel TG PACIKES OMOSEIKTIKEG TEXVIKESG TOV YPNGLLOTOOVVTOL GE AVTOV TOV KAAJO.

Abstract

In the first part of this paper we analyze the negative effects of the central examinations in
the teaching and learning of the Calculus taught in the final year of secondary education in
Greece, especially its transformation into an endless discussion of exercises and methods
centered on the examination items. In the second part we propose a lesson plan aiming at the
conceptual understanding of the Calculus as well as the gradual development of the basic proof
techniques in this domain.
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H 6waokaiio s Avarvong otnyv I'” Avkeiov: Eival ovvato va
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. AnpiTpng Mmapovtng
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Iepiinyn

210 TPAOTO WHEPOG OVTNG TNG €PYaciog avOADOLUE TIC OPVNTIKEG EMOPACELS TV
TAVEALOOIKAOV E€TACEMV 0T ddaokaiio kol pddnon g Avéivong mov dwdoketon oty [
Avkeilov, Waitepa T HETATPOTN TOV HOONUATOC GE «OOKNGLOAOYioy Kol «pefodoroyion mov
&xouvv mg emikevipo Ta BEpata TV eEETAGEMV. XTO OEVTEPO UEPOS SLOTVITAMOVOVLE L0, OLOOKTIKN
TPOTOCTN TOL £XEL OTOXO VO, GLUPAAEL GTNV EVVOLOAOYIKY] KOTOVONOY Kol TOVTOYPOVO, VO
avadeiEel TIC PUCIKEG OTOOEIKTIKES TEXVIKES TTOV YPNCUYLOTOLOVVTIOL GE ALTOV TOV KAGO.

Abstract
In the first part of this paper we analyze the negative effects of the central examinations in the
teaching and learning of the Calculus taught in the final year of secondary education in Greece,
especially its transformation into an endless discussion of exercises and methods centered on the
examination items. In the second part we propose a lesson plan aiming at the conceptual
understanding of the Calculus as well as the gradual development of the basic proof techniques
in this domain.
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EYAIZOHXIA AIKTYQN I'NQYXHXE

Ioavviong K. Evédyyehog, Avtaoviov E. Iodvvng
Tunpuo Madnuotikov AT
®eccarovikn 54124
ioannidek@math.auth.gr
iantonio@math.auth.gr

Iepiinyn

H dwakivnon yvoong 6to dikTvo emkovoviag evog opyavicrov ennpealel KabopioTikd tnv
TAPOYOYIKOTNTO. ZVYKPIVOLUE TNV avadLOUEVN OUVOMIKY TNG YVOoNS o€ dlktva, Hetd omd
emAEYUEVES oTpaTNYIKEG TapEUPacng oty doun tovs. Epyactkape oe 600 mpaypatikd diktoa
YVOONG OPYOVIGUAV, YO TO OTOi0 €EETACOUE TNV «APCT» KOl TNV «UOADVGN» ETIAEYUEVOV
StAov emkovoviag. Ot diavrol emkovoviag emALyOnkav Bdoel Tov Papovg emkovmviag gite
Bdoel TG peTOPOPAC YVOONG TTOV TOVG YXapokTNPilel. AMOTOGAUE OTL 1| «UOALVON» TOV
StAwv emikovoviog etvorl o emPAafng yio v S1ddoom G YVAOONG GE GYECT| LE TV «APoT»
TV 0VTOV ddAwV. Ettiong, n emloyn] tov dlovdwv enikotvoviog BAGEL TNG LETAPOPAS YVAGCNS
EMPEPEL OPOUOTIKY OOENGN TOV ¥POVOL OMOKTNONG YVOONG, KOOMDS €MiONG KOl ONUOVTIKN
kaBvotépnon g €vapéng g AMOTEAECUATIKNG amdKTnong yvoone. Ta amoteléopata g
€peuvag oVTNG, OLVOVTOL Vo €XOVV EQUPUOYEG otV otafepomoinon TV SIKTO®V YVAOOTG
OPYOVIGUAV, LECH EVIOYLOTNG KPIGIU®OV SIOA®V.

Abstract
The diffusion of knowledge in organizational networks conditions significantly productivity.

We compare the emerging knowledge dynamics in networks, after the implementation of
selected structural interventions. We analyzed the “break” and the “infection” of selected
communication channels of two real organizational knowledge networks. The channels were
selected by their communication weight or by their knowledge transfer. We found that the
“infection” of communication channels is more harmful for the knowledge dissemination
compared to the “break” of the same channels. Furthermore, the selection of the communication
channels based on knowledge transfer results in dramatic a dramatic elongation of the knowledge
attainment time and moreover to a significant delay of starting effective knowledge attainment.
The results of this work are applicable in the stabilization of organizational knowledge networks,
by strengthening critical channels.
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"Aldackaiia TG £Vvorag TS YPORMIKNGS eElomong, HEG® YPUPLKNG
eMIAVONG TNG KL YPRONS YNPLOKIS TEYVOLOYiOGC"

Koapelog Kopraxog
kavezoskyr@gmail.com
Horaddroc Xapaiopmog
chpapadat@gmail.com

Mepiinyn

Me v mapodcoa épevva emyelpeitor 1 O0AcKoAMa TG £vvolag TG YPOUUIKNG e&lcmong
ax+ fy =y PECH YPUPIKNG TNG LEAETNG. ZVYKEKPIUEVO, HEC® TNG EUTAOKNG TOV LAONTPIOV LE
o @O Epyaciog kot to Aoyiopkd Geogebra, emyelpeitan va damiotmbel edv pmopodv va
onuovpynBovv ot amapaitnteg cvvocoelg petald AlyePpog kot I'ewpetplog dote va elcoybel
TANPOS M vvoln TG YPARKNG eElowong, kKabdg kat 1 depedvnon tov Pabpov ypnodTnTog
g Oeswpiog tov Abstraction in Context (AiC) (Dreyfus, 2015) yw v kataokevr véag,
QPUPETIKNG Yv@onG omd tovg podntéc. Ta anoteléopata avédeov ) onpacio tov AiC ot
oxedioom SUKTIKOV TOPEUPACE®V Kol omoTteAobV evBappLVTIKES VOEIEEIS Yo T dnovpyia
cuvoécemv PetaEy Adyeppag kot Iewpetpiag.

Abstract

The current study is an attempt to teach the notion of linear equation ax+ fy =y through
the study of its graph. In particular, through the students' engagement with the worksheets and
the GeoGebra software, we examine if the necessary connections between Algebra and
Geometry can be made, in order to teach the notion of lineal equation, as well as if the theory of
Abstraction in Context (AiC) (Dreyfus, 2015) can be used by the pupils to construct new,
abstract knowledge. The results show the importance of AiC in didactical approach's design and
indicate that connections between Algebra and Geometry can take place.
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TA MAOHMATIKA KAI OI ATAXTAXEIX

Koxopag Amootoing
2° TEA Tlgpiotepiov-Evideidng B
apokak19@hotmail.com

Iepiinyn
O meprocdtepec and 3 dwotdoelg mov akpPmg Ppiokovtal;, Bo mpoomadnoovpe vo
dmoovpe po ambvinon pe w Pondewa mopadsrypdtov amd To podnuotikd kot eoymyn
GUUTEPACUATOV GE OVTO TO EPADTNLLOL.

Summary
Where are more than 3 dimensions? We try to give an answer for this question with
mathematician examples and find the point for this.
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«AIIOAYTH TIMH IPAI'MATIKOY APIOMOY

Mio 010 0KTIKY] TPOTAGT KUl 6YOMA GE GYE0T HE T VOUOTELELOKA
AGON TOV podnTOV»

Kohiavtiy Mapia — Xiivra,
makalantzi@sch.gr

Hepiinyn
2g QUTNV TNV €pyacio EMYEPEITOL O EVIOMIGUOS TV ONUEIOV EKEIVOV TOL SLGKOAEVHOLV TOVG
pabntég omv Koatavonorn g Evvolug tng amoAvtng Twng. Méoo amd katdAinia OOAAQ
Epyaciog emonpaivoviot to onpeio mov onueidvovtol ta idto A amd v mAsoyneio tov
pabntov eni celpd etV Ko dlepeuvaTal 1 VOLOTEAELD TTOV KaBopilel Tov TPOTO GKEYNG TOVG.
210%0¢6 etvar va yvopilet o dddokwv ta onpeio Tov SLGKOAEHOVTOL Ol LOBNTEG Kot TOVG AOYOVG
YL TOVG 0moiovg cvpPaivel avTO, MOTE VO ASIOMOMCEL TIC TANPOPOPIES AVTEG GTN SLONCKAAIN
ToV, emuévovtag kot dtevkpvilovtag ta BEpato avtd, aKOp Ku oV gV TPOKOWYEL OvAAOYT|
amopia amd Toug padntéc.

Abstract
This paper is an effort to locate the points that make it difficult for students to understand the
concept of the absolute value. By using appropriate worksheets we highlight the points at which
the majority of students repeatedly make the same mistakes and we investigate the causality that
determines their way of thinking. Our intention is to provide teachers with information as to the
points and the reasons of difficulty, so that they can utilize it in the teaching procedure, by
pointing out and clarifying these issues, even if students do not come up with relevant questions.
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O e€nyoeig ot 0100 0KIAN- TAPAYOVTOG
avanTuEng s okéync — To 0.0.0.A.

Kahoyepdxng I'avvnc I'.
giakalo7@gmail.com

Hepiinyn
2mv gpyacio avt TOPOVCIALOLUE TNV OVOYKOOTNTO TV €ENYNCEMV TOV TPEMEL VA
oVV0dEHOLY Ta Bempnpota, Tig amodeifelg Kot Tig padnuatikés Bewpieg. Osmpovpe OTL Pacikog
okomdg ™G pobnuotikng dwackoiiog givar n S6UNCN TOL TPOTOL GKEWYNG. AVOEEPOLUE TNV
EVVOIOAOYIKT] KOTOVONON ®¢ Mo TEPIMT®ON Vo €VIAEOLUE OTMOTEAECUOTIKEG €ENYNOELC.
Toviovpe Tov dtavonTikd oKomd g HadnUatikng ddackaiiog. Qg TapdoetylLo ovVapEPOVLE TO
Oepelmoeg Osmpnuo Tov OLOKANPOTIKOV AOYIGHOV.
Abstract
In this paper we present the influences of effective instruction in mathematical learning. The
principal aim of mathematical teaching is to build qualities of student mind. One key features of
quality instructions is teaching conceptually for understanding. We give as example of effective
instruction for this key feature, The Fundamental Theorem of Integral Calculus. Also we present
the intellectual need of mathematical teaching as opposed to social or economic need.
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MEAETQNTAYX TH «MAOHMATIKH METABAXH» TQN
MAGOHTQN AITIO TO AHMOTIKO XTO I'YMNAXIO ME
XPHXH ATAI'NQXTIKOY TEXT

Karoyepio EModfer, Phd,
3° I'/loro Apyvpodmoing, ekaloger@math.uoa.gr
Ioidmpog IMwapag, Med,
3° I'/oro I'weddag, glavas.isi@gmail.com
Moapioa Kvidoov,
2°T'/o10 Ay. Anuntpiov, mkyliadou@hotmail.com

Iepiinyn

H mopovoa epyoacia peietd t1g amavinoelc 1900 pobntov oe 0yvootikd TECT
Mobnpatikdv, mov 666nke pe v évapén tov podnudtov oto I'vpvdcio. Xtdyot tov €6t NTOV
N EVNUEPMOOT TV SOUCKOVIMV Y10l TIG OAVAYKES TOV HOONTOV GE YVAGELS Kot 0e510TNTES PACTKES
v Vv Kotavonon g dwackaiiog g A’ T'vpvasiov kot o cuvakdAovBog oyedoopog tmg. Ta
amoteAéopato €0e1Eav OTL TO EMIMESO TOV HOONUATIKOV YVOGE®V TOV HoONTOV pHE TNV
oAokAMpwon TG mpwToPdaduiag ekmaidevong dev avtamokpivetar otovg otdyovg tov I1.E.
EvtomiCovtalr onuoavtikég advvauiec oe mpagelg euokov (agaipeon, oaipeon), dekadik®v,
KAOOUATOV, EMIALGON AEKTIKOV TPOoPANUdT®V Kot epdpynon oynudtov pe Poorn tig 1010tnTég
TOLC.

Abstract

The present paper studies the answers of 1900 students in a Mathematics diagnostic test,
given at the beginning of the junior high school lessons. The main aims of the test were to inform
teachers about their students’ needs in mathematical knowledge and skills required for
understanding the first grade’s teaching and to plan their lessons accordingly. Our analysis
showed that the level of mathematical knowledge of students completing primary education does
not meet the objectives of Curriculum. Significant weaknesses were identified in the topics of
natural numbers operations (subtraction, division), decimal operations, fraction operations, in
problem solving and in the classification of geometrical figures based on their properties.
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H onuovpyia evog yneuakov PyarELOD Y10 TV KATAVO O] TG
16TOPIKIG EEEMENS TOV HEONUATIKAOV EVVOLAV TOV 0100GKOVTUL GTO
AVKELO

Kaivkdxkng Anpunitpne
kalikakis1@sch.gr
Iepvowaxn Expnvy
iriniper@sch.gr

Iepiinyn

H dwrmictwon 6t 1 cepd ddaockariog Tov padnuotikov evvoldy 6to AVKED amokAivel
amd TNV 16Topikn €EEMEN TOVG, Hag 0dNynoe oty ekmovnon evog Ipoypdupatog Zyolkadv
ApacTnploTtev He GTOXO0 TNV KOTAYPOUPY] TOV OCNUAVIIKOTEPOV 10TOPIKAOV CTOOUDV oTNV
avantuén tov Mabnpotikov mov dddokoviol 6To oyoleio. Xpnoyomowdviag 1o «timeliney,
éva. €touo epyoreio omd 1o MLLT. (Massachusett Institute of Technology), mov o6pmg
TPOCUPUOCUUE GTIG ATOLTHGELS LOC, ONUOVPYNCALE Lo O0OPUGTIKY WNPLOKN YPOVOYPOLLLT Yo
ta podnuatikd. H 6140paocm emtpénel otov ¥pMotn va €0Tidoel oty eEEMEN €vOG podnuaTicon
KAadov, onwg etvon my. n Teoperpio 1 n Aiyefpa, xabog emiong Kou vo gvromicel v
aAAnAenidopacm Vo M mePLocdTEP®V KAAd®Y. Ocwpodue O0TL TO gpyoreio owtd, €ktdg Amd
TPOTOTLTO GTOV YDPO NG EAMANVIKNG ekmaidevong, Ba pumopécel va avadeydel Koar og éva péco
Babdtepng kaTovonong Tov kaf’ avTOV HoOMUOTIKOV EVVOLOV Kol v amodetyfel didaktukd
OQEAELLO OTNV KOO UEPVI] SIOOKTIKN TPAEN.

Abstract
In this article a school project for the creation of an interactive digital timeline for the
history of mathematics is presented. It is explained how this tool can help improve instruction
and learning.
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Haopayovromoinon kol Oeovpnua Méong Tiufg Tov Ara@opikov
Aoywopov. Ilowr oyéon To ovvoser;

KoAvkaxkng Anuiqtpng
kalikakis1@sch.gr

Hepiinyn
2mv gpyacio avt dlepeuVATOL 1] GYECT TOL GUVOEEL TNV TOPOYOVTOTOINOT) TOAVOVOUMOV LE
t0 Osmpnuo Méong Tyung tov Atogopikod AoyiGHoL amd HodnUaTIKY Kot O100KTIKY dmoy.

Abstract
In this article the relation between factorization of polynomials with the Mean Value
Theorem of Differential Calculus is investigated from both a mathematical and instructional
point of view.
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MoOnpotika o€ tepipariov eykrietopov: Mo 9100.0KOALG 6TO GYOAELD TOV
eurhaxkOv Kopvoarirov.

Kavapne Xpiotog'
ckanavis@gmail.com

Kaywpi Mapio®
mkagiavi@sch.gr

'Qpopichiog pabnpatikos oto 2° TAE dvloakdv Kopudariot «edpylog Zovyavéinos.
*Exnadevticoc-Exnadevtpro Eviphikmv, vroyfeto 318aktmp exnaidevong evidikov.

Iepiinyn

[Tow umopel va eivor | oy€om tov padnty - ekmadevopevov pe to Mabnuoatikd, wioitepa
010 gvaictnto mepPAAAoV TG PLAAKNG; Me ded0pEVO OTL GLYVA 1] SIOOCKOATL TV
Mobnuoatikdv amotelel Tyn dyyovg Kot ofov yio peyddlo aplBud avnAikov 1 evnAikov mov
Bpiokovtol o€ eKTadEVTIKY O1001KOGi, 1| TOPOVCH EPYACIO AVAPEPETAL GTN GYECT| KOl GTAOT
TV eVAMKOV ekmadevdpevav tov 2% TAE tov puiokdv Kopudaiiol pe to podnuatikd.
Kvpimg mpoteivetar 1 diepeuvnon TV 6TACEMV TOVS OTEVOVTL GE ALTA [ TN HEB0dO NG
petaoynuotiCovoag pabnong HESm TG TEXVNG, LLE ATOTEPO GTOYO Ol EKTALOEVOUEVOL VAL
GTOYAOTOUV KPLTIKA KOl VO, 0TTOKTIIGOLV [0 TEPIGGOTEPO GUVELONTOTOMUEVT] GTACT] ATEVOVTL
OTO LOONUATIKO O YPOUUATIOUO OAAL KO YEVIKOTEPO G EPYAAETD Yia TNV EEMEN NG
EMOTNUNG.

Abstract

What might be the student's relationship to mathematics, especially in the prison setting?
Given that often the teaching of Mathematics is a source of anxiety and fear for a large number
of children or adults involved in the educational process, this paper refers to the relationship and
attitude of adult students of the 2nd SDE of Korydallos prison with mathematics. Mostly it aims
to investigate their attitudes to mathematics through the method of transformative learning via
art, in order for students to critically reflect and to gain a more conscious attitude towards
mathematics both as a course and as a tool for the development of science in general.
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To oyMno oty YaegpPorwkn I'eopetpia

Kavtapioov ®oteivi) (EKIIA)
Ymoynouo Awdxtop
email:fokant17@yahoo.gr, kantarid@math.uoa.gr
[Tavemomuo Anvav, Tumua Madnuatikov, 15784, Adnva

Iepiinyn
H kpitikr Tov 5% artiporog cuvéPare oty avamntuén Tav pn evkieideimv Oewpioenv, pe
mv YrepPoiwkn Tewpetpia vo eivor 10 Mo avtimpoconevtikd emitevypa. H eicaymyn tov
ameipov ®G GLOTATIKO KOUUATL TOG0 TG Bewpiog 660 Kol TNG TPOKTIKNG Kol TO 10€0TH
OVTIKEIIEVO, OTOTEAOVV YOPaKTNPIOTIKA TG YTepPolikng [ewpetpiog mov Tpomomolovy KTOG
am’ 1o HoONUaTIKO Kol T0 PIA0GOPIKO TAIG10 GTO 0010 EVTACCOVTOL 01 VEEG EVVOLEC.

Abstract
The discussion of 5™ Postulate resulted in the development of non Euclidean approaches in
geometry, one of the most important representatives of which is Hyperbolic Geometry. The
introduction of infinity as component part both of theory and of practicing, as well as the ideal
objects are main characteristics of Hyperbolic Geometry, which amend the mathematical and
philosophical context of the new concepts.
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Havelrhaowég E€etaceic MaOnpoatikoy 2016:

«H Exoiknon tov I'vootov;»
2tatwotikn Enelepyosio tng Babuoioyioc tov I'pantov Aokipiov tov
Mobnuatikdv, tov 31°° Babpoioyikod Kévipov og tpoc tnv Enidoon tmv
Ymoyneiov oto Oépa A g Osmpiog kabng kot ce Emleyuéva Epotmuata tov
Oepdtov I kot A

Baoiing Kapkavng
vkarkan(@yahoo.gr
®paykiokog I'. Mrepoipng
fbersim@hua.gr
INopyos Koovag
gkosyvas@gmail.com

Iepiinyn
Ye ot ™V €pyacia Tapovcolaloviol To. ELPNUATO TNG OTATIOTIKNG emeepyociog, TNG
Babuoroyiag twv yportodv e£€TAGTIKOV doKiV TV Madnpatik®y, Tov cuyKevipodnkav 6to
310 B.K. EwdwoOtepa pedetnOnkov ol emddcelc twv vroyneiov otn Bewpio Kot 6 epoThpaTo
TOV 0OKNCE®V Tov €yovv dounbel pe Pdon «yvootéc» AoKNGES TOL GYoAkoV Pifiiov.
SOUPOVO LE TO, EVPNLOTO TNG EPEVLVAG 1] OTOTLYIC TOV LIOYNPIMVY givarl W1HTEPO AVNCLYNTIKN
Kot xpNCel TEPAUTEP® PEAETNC.

Abstract
In this paper the findings of the statistical analysis, of the written examination essays of Mathematics
score, gathered in the 31st BC, are presented. Specifically, the performance of candidates in theory and
questions of exercises that are designed based on "known" exercises of the textbook are studied. According
to the research findings, the failure of candidates is of particular concern and deserves further study.
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MIA ITPOXEITIXH TQN MAOHMATIKQN MEXQ
KEIMENQN XTIX MTPQTEX TAZEIX TOY AHMOTIKOY

T'apveariié Kapin
Mobnuatikdg, MSc
e-mail: garyfalkarli@gmail.com

Iepiinyn

H mapobvoa epyascio agopd m chvoeon tov Mabnpatikodv pe 1o padnua g M'Adoocog Kot
g Aoyoteyviag oTic Tpelg TpdTeg TaEels Tov Anpotikov. Ot TAEELG aVTES elval ONUAVTIKEG Yo
Tovg paBNTéG YTl oe aLTEG yiveTol M TPAOTN ETOPYT] TOV TAWOUOV UE TOVG OPOUOVS Kot TIg
té60ep1g Tphéelg ota mhaiota Tov Bepoticod dEova «ApBpol kot Ipa&eigy. Zoppova pe Tig véeg
pebodovg owaockaiiog, T Mabnuoatikd Yoo TV KOAOTEPN KOTOVONGCY TOVG TPEMEL VO
npooeyyilovtal amd Tovg podnTég Propatikd Kot vo tapovctdloviot pEca amd Tapadely Lot TG
kaOnuepvng Lomng, £Tol doTe o1 padNTEG Vo avTIAaUPBAvovVToL TNV TPOKTIKY EQPAPUOYN TOVS. Me
™V gpyacio avty mpoteiveTat N S10aoKoMa TV TPASemV HEG® NG UETPNONG GUYKEKPIUEVDV
YPOUUATOV TOL VIEApyovv oe keipeva Tov Pifiiov I'owocag kot Aoyoteyviag. Ot pontéc pe
TOV TPOTO OTO TPAYLLOTOTOLOVV [0l SLODEUATIKT TPOGEYYIoN TOV Mabnuotik®dy.

Abstract

This assignment involves the connection of mathematics to the subject of language in the
first three primary school classes. These classes are very important for the students because it is
the first contact of children with numbers and the four operations, those under the thematic axis
"Numbers and operations". According to the new methods of teaching mathematics the key for a
better understanding is to approach mathematics by using examples from everyday life so that
the young learners can easily and practically understand the applications of mathematics. In
addition, such an approach is intended to serve the practical and immediate needs of the children
and provide greater access to early mathematics. What this assignment analyses is the use of
counting letters found in literature texts as an effective teaching practice for mathematical
calculations. The use of this method provides an innovative and interdisciplinary approach of
mathematics.

AéCe1g-KAe101d: poOnuotiés mpalelg, Koatovonar, o100suotikOTnTa, JIETTTHUOVIKOTHTO
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AVTIM|YELS Y10 TO POAO TOV LOONUOTIKAOV OTIS 6GTOVOES KUL GTNV
gpyooia kol Ttpooeyyioels peréte: n nepintmon s AL ITALTE.

Katepiva Kacwparn', Avépéag Mobrerog-Pévrioc’ & Nikéraog Matldkog
'kkasimati@hotmail.com, “amoutsiosrentzos@aegean. gr
‘nikmatz@aspete.gr

Iepiinyn.

Xmv mopodoO TOCOTIKY] UEAETN OlEPELVOVIOL Ol EVPVTEPEC TPOCEYYIOELS HEAETNG
npotoetdv gortntdv g A.ZJIIALT.E., 6nwg avtég xoataypdeoviol 6to TEAOS TOV TPMOTOL
eEaUNVov GmOLOMV TOVLG, KOODC Kol €OIKOTEPO Ol AMOYEIS TOLG GYETIKA HE TO POAO TOV
LOONUOTIKOV OTIS UEAAOVTIKEG TOLG OTOLOES, OAAQ KOl OTN WEAAOVTIKY TOLG kopiépa. Ta
gupnuato TG €pevvog OnAmvouvv 0Tt M €16 Pabog mpooéyyion ot peAétn ocvoyetileton pe
eupiTEPN OAAG YEVIKOAOYN OMUOGio TOV HOOMUATIKOV, EVAO 1) ETIPOVELNKT TPOCGEYYION O
UEAETN CLGYETIOTNKE HE [ ovTioTOrYO ETQOVELNKT BEPondtnTa YVAOGNS 0vOpOpIKE Le TO PpOAO
TOV LAONUATIKOV GTIC GTOVOES KO GTIV KAPEPU TOV POLTNTMV.

Abstract.

In the present quantitative study, we investigate the broader approaches to study of first-year
ASPETE students, as reported in the end of the first semester of their studies, as well as their
views about the role of mathematics in their future studies and career. The findings of the study
suggest that the deep approach is linked with a broad, but generic importance of mathematics,
whilst the surface approach was related with a respectively superficial certainty with respect to
the role of mathematics in the students’ future studies and career.
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O EI'KEDAAOX KAI TA MAOHMATIKA. IPOBOAEX XTH
ATAAIKAXIA MAOHYXHX KAI ATAAXKAAIAX.

Keiooyhov Xtépavog
Phd 1. Zyohog Zopufoviog Mabnpatikov,
keisoglu@otenet.gr

Mepiinyn
H mopovca gpyacio vrdystor oty Oepatikny evomnta 02 Kot 6Toxedel otnv avadelEn g
onuociog EVPNUATOV TNG VEVPOETICTAUNG Kol Oe@pnTiKdOV TOpAdOYdV NG YVOOTIKNG
yoyohoyiog otn pabnon kot kot enéktaon ot Moabnuotkn) ekmaidevon. Ilapovoidlovion
GLUYKAIVOVTOL €UPNUOTO OO EPEVVEC OYETIKEG WE TIG AELTOVPYIEG TOL EYKEPAAOL OF
OpacTNPOTNTES AKPPOVG VTOAOYICUOD GE OVTIOOGTOAN LE dPAGTNPLOTNTES TPOGEYYIoNG KOOMG
KOl EVPNUOTA GYETIKA e TN AVo1 pofAnpoatog. TéAog mpoteivovple pio AELTOVPYIKNY QTOTiUN oM
TOV EVPNUATOV AVTOV 6TO YOPO NG Mabnuotikng ekmaidevong Kévovtag ypron e Evvolag

TOV YVOGTIKOD GYNHOTOG KO TOV YVOGTIKOD (pOPTIOV.

Abstract
This paper belongs to the thematic unity 02 and it aims to highlight the important findings of
the neuroscience and some theoretical assumptions of the cognitive psychology for the
Mathematics education. We present some convergent findings from the research related to the
brain function during exact calculation, as opposed to approximations, and during problem
solving activities. We also suggest the concept of cognitive schema and cognitive load for a
functional valuation of those findings in the mathematics education area.
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«MEPIKA
IAEOAOI'IKA XAPAKTHPIXTIKA
TOQN MAOHMATIKQN»

Kepaoapidng I'iavvng
kerasaridis@yahoo.gr

MepiAnyn
o To Mobnuotwkcd eivor por WOTLAN pHOPEN TNG OldIKAGIOG NG AvOpPOTIVNG YVOONC.
E&eliooovtal PBacikd e Tovg 10100G SOAEKTIKOVS VOOV Kot ivar popéas TV OOAEKTIKOV
avtifécewv
e H ®rudocopia Gietobuel o' 0Aeg tig emotnpeg, eve ta MabOnpatika ],lTCOpOf)V VO OLEICOVOVV ¢' dAeg Tig emoty-
neg, aAdd og opLopevo otdblo tng avamtudng TOV TEALUTALOV
o Toa MaOnuatikd Omuovpyodviol amd Tnv GUECT OVIOVAKAOGCT TOV 1WOWTHTOV TOV
OVTIKEWLEVOV TOV DTAPYOLY GTNV TPUYLATIKOTNTO
e H cvveionon dev kabopiler ™ Lon avtiotpoea, n {on kabopilel T cvveidnon
® Avrtikeipevo ovtng ¢ epyaciog €ivor 1 EMONUOVOYN HEPIKOV OO TO 10£0AOYIKA
YOPOKTNPLOTIKE TV Mabnpatikdv
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TO BYZANTINO HAIAKO POAOI-HMEPOAOI'TO
KATAXKEYAXTIKEYX EKAOXEX (TO ITAIXNIAI TQN AOI'QN)

Kopowong Kmvotavrivog
email ntinoskkk@yahoo.gr

Hepiinyn

To Pulavivo nNAakd poAdt-nuepordYlo Kavovtog TV epgdvion tov to 1983, npbe yia va
vepupdoel €vo dvo tov 1000 ypévov kevd otV TOPEoocT) MPOAOYIOK®Y UNXOUVICU®V HE
ypavélio , 1060 amd TAELPAG AVAAOY®OV EVPNUATOV OGO Kot Omd TAELPAG CYETIKAOV YPOUTTMOV
TMY®OV. Z0VOLaGHOS NAOKOD POAOYIOU KOl GEANVONALAKOV Mpeporoyiov, Bempeitor amdyovog
TOV UNYOVIGHOD TV AvTikuOfpwv, og pa tepiodo (YOpw ota 520 . ¥.) TOV 1) TEXVOAOYIKY OKUY|
tov EAnviotikov ypdvov €xer mapéiBet. To Opyoavo peketnOnke amd ovo Bpetavoig
emotuoveg (J.V. Field kor M. T. Wright) mov dnpocicvcav o copmepdopatd toug to 1985 kot
0 0e0TEPOG €€ aVTOV TPOEPN O€ avaKATACKELY] TOV opydvov. H mapovca pikpr| epyacio £xet
okomd vo. gpevvioel pe v Ponbero Tov Mobnuotik®dv kot g HadNUATIKAG AOYIKNG, TIg
SVVOTEG EKO0YEC OVOKATAOKELNG ME PACEL T EEAPTAUATA TOV OPYAVOL TTOV dlc®ONKa.

Abstract

The byzantine sundial- calendar’s discovery in 1983 managed to bring a gap of 1000 years
found in the tradition of gear wheeled time machines, both as regards pertinent discoveries in the
past and relevant historical sources. A combination of sundial and of a lunar and solar calendar,
it is considered as the descendant of the mechanism of Antikythera, made in a period (around
520 AD) when the technology supremacy of the Hellenistic has been long past. The instrument
was the object of study of two British scientist, J. V. Field and M. T. Wright, who published
their results in 1985 with the latter also making a reconstruction of the instrument. This paper
aims at exploring with the help of Mathematics and mathematical logic, the possible versions of
replica manufacturing based on the parts of the instrument that have survived.
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O kuPikég pileg TnG povadog

Evyevia Kotlamavayidtov
evgenia93@hotmail.com

Mepiinyn

[opovstéleTon 1 avaAVTIKY ETiAvon TG KUKAOTOMKYS e&lowong z° — 1= 0 pe yprion Tov
kavova Tov de Moivre. X cuvéyela, ava@épovtol ot KHPLot AOYot avamTtuéng g aptOunTIkng
avéilvong kol M avaykouotrto e oty emilvon eionocewv. Tlpoceyyilovror ot AVGES g
efloowong pe ™ pébodo Newton kot ™ pEBOOO NG TEUVOLGOS Kol OvOEEPOVTOL Pacikd
YOPAKTNPLOTIKA TOVG. Avayetol To TpOPAnua eniivong pilodv o€ 16000vapo TPOPANUA emilvong
cvotuatog e&lomoemv Kor mpooeyyiletar pe Tig peBddovg Newton kot Broyden, omov
mopotifevtol To OmOTEAECUATA TOVG Kol VAomoleital ovykpion. Téhog, mapovoidletar m
ontikonoinom g Opavopatikng dopng tov cuvorov Newton yia v e&icmon 72— 1=0.

Abstract

The analytic solution of the cyclotomic equation z* - 1 = 0 is presented using de Moivre’s
formula. Subsequently, we refer to the main reasons for developing numerical analysis and its
necessity in solving equations. The solutions of an equation are approached with the methods of
Newton and the secant while some key features are mentioned, as well. The problem of solving
roots becomes equivalent to the problem of solving a system of equations and it is processed
with Newton’s and Broyden’s methods. Their results are presented and compared. Finally, we
present a visualization of the fractal set of Newton’s total for the equation z°— 1 = 0.
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H ap@pntiki) Tov vroloinmyv

Evyevia Kotlamavayidtov
evgenia93@hotmail.com

[ToAAé pobnuatikd TpoPfAnpata mov cvvavtdpe otnv kadnuepwvn pog (on avdyovtal o
e€lomoelg otig onoieg eminrodpe Avoelg mov va givar aképatot apBpoi. H gpyacio avt Eexva
pe éva GUVTOUO TTAPAUVOAKL KOTE TO 0TTO10 OLUTLTTAOVOVTOL SLAPOPO. EPMOTILOTO TOV EYOVV MG
amavinon oaxképoovg appods. To epOTAUATA OVTO ATOVIOVIOL OTN) GLUVEYELWDL HE YXPNOM
podnuotikov agod &xovv avagepbel Pacikol 6por ko Tomor mov Ba ypnoyomomBovv. ITo
GLYKEKPLUEVA, YiveTal yprion ™S aplBuNTIKNG TOV VIOAOITOV Yo TNV €MiAVOT TG0 £E1I0DGEDV
AL KOl GLOTNUATOV EEICMOEMV HE akEpatleg Avoels. Emonpaivetor n obvoeon e aptOuntikng
TOV LIOAOIT@V HE TN SpeTdTNTO IOV £Vl YVAOPLUN OKOUO KO GTO OO0 TOL ONUOTIKOV.
‘Eto1, n andvinon tov epompudtov 0ev amottel Timoto TEPIGGOTEPO ATO TN YVMOOT TOV PACIKOV
aplunTiK®v Tpdlemv Kol TNV avtikatdotoon aplumv otovg TOmovg mov divovtar. Télog,
TapOUOIEG 1oTopieg umopovv va. dtrtvwbodv mote N eEdoknon otic mTpdEelg Kat itepa ot
dwopetdTNTO VO YIVETOL LE TPOTO SLOCKESUGTIKO KOl EVYAPLOTO.

Abstract

Several mathematical problems encountered in our everyday life are projected as equations
for which we seek integral numbers as possible solutions. This article begins with a short
fairytale which poses several questions whose answers are integral numbers. Before answering
we state some basic mathematical terms and formulas that will to be used. More specifically, use
1s made of modular arithmetic is used to solve not only congruences but also systems of
congruences. We focus on the connection between modular arithmetic and divisibility, a notion
familiar even to primary school children. Thus, the answer to the questions requires nothing
more but the knowledge of the basic arithmetic operations and the substitution of numbers in the
formulas provided. Finally, similar stories can be formulated so that the practice in operations
and, especially, in divisibility, occurs in an amusing and pleasant way.
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AakTiki A&lomoinon tov Pviiov Epyaciog
o011 AvvooKoAlo TOV MaONpoTIK®OV

Avopéag Koviovpng
MoBnuartixog, Ph.D.
Empoppwtic B” Eminédon
akoulouris 1 3(@gmail.com

Iepiinyn

v moapodoa gpyoacion mpoteiveTarl £vag TPOTOg O100KTIKNG alomoinong MG GLAAOYNG
QOAMOV gpyaciag TOv £YOVV KOTOOKELOOTEL amd TO YpPAEOvVTIo Yio Tn OldacKoMo TV
HOONUOTIKOV OTIG TPELS TAEELS TOV Yyuuvasiov. O TpoToc avtdg Ba pmopovoe va cuvoyishel mg
€ENG: oy HoPaoTOVV TO. PUALN gpyaciog, ot uadntég epydloviarl atopkd 1 ava ovo. Kabe
podntic epydlerar otov OO TOL PLOMO K1 €101 O poONTEC pe younAn emidoon
EVEPYOTOLOVVTOL KOl GUUUETEYOVV EVM avTol pe vynAn emidoon epydloviar amodotikdtepa. O
O1aA0yog 0ev Aaupdvel xydpa otnv olopELElD TNG TAENS aALG ava Bpavio | e Tov dddckovta. O
teAeVTOiog omepmoAel Tov kupiopyo poio tov, dnAadn dev kabopilel o 1610¢ Tov pLOUO TOL
padnuotog. Aiymg va amevboviel oe oAOKANPN ™V TAEN TEPVA amd ta Opavia, mapaKolovbei
MV epyacio TV HadnTOv Kol anavtd e TuxoV EPOTACEIS TOVS GLINTAOVTING OTOMKA 1 ovA
Opavio. H OdwaokoAio pe ypnion @OALOL epyaciog TPOTEIVETOL ®C EVOAAOKTIKY TNG
Tapadootakng HeBooov yia Evav pKpo aptipd S1O0KTIKOV ®P®V, OTOTE 0 EKTALOEVTIKOG KPIvEL
OTL 1] SOOCKOUEVT EVOTITO TPOCPEPETAL.

Abstract

In this paper a way of making good use of a collection of worksheets that have been made
by the writer is suggested. This method could be summarized as follows: after the worksheets are
shared, the students work individually or in pairs. Each student works at their own pace, so that
students with low achievement are activated and participate while those with high performance
work efficiently. The teacher compromises the dominant role, i.e. does not set herself the rhythm
of the lesson. Without addressing to the whole class, the teacher goes through the desks, follows
the work of the students, answering questions and helps them expressing their thoughts. The use
of spreadsheets is proposed as an alternative to traditional teaching methods for a small number
of teaching hours.
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H HIAPAMETPIKH ITPOXEITIXH TOY APXITEKTONIKOY
IHPOBAHMATOX THX IPOBOAHX YIIEPKYBQN TEXXAPQN
ATAXTAXEQN XTON R?* KAI O XYZXETIEXMOX ME
IMAAKOXTPQYEIX XTO EIIITEAO

Ap. Kovpvidtng Nikoraog,
perspect.geo@gmail.com

Iepiinyn

Ymv gpyocio avt avalnrodvtor SopEC mov va Yep{ovV TOV TPIoOAGTATO YDPO YWPIG
EMKAAVYELS 1] KEVE KOl GTI GLVEYELD Ol SOUEG OVTEG TPOPAAALOVTOL GTO EMIMEDO, ONUOVPYDVTOG
eminedec mhakootpmoels. Ta oyfuata mov anaptilovy Tic dopEg TpoépyovTal o€ KAOE mepinTmon
a6 BpadhoUaTO — TUMHOTO KATOL0L VIEPKVPOL avadtepng dtdotacons. Emdéyetar onladn apyucd
évag vepKVPog KATO10G VIooTNE dldotaons, Ppioketon kKdmolo TPOoBOAT TOV GTOV TPIGOLAGTOTO
YOPO Kol 6T cuvéxeld ovalntovviol OBpadouato avToy, CYNUOTICHOL TOTOAOYIKNG OOUNG
UIKPOTEPNG O1A0TOONG, TO OTOia Vo Lropovy cuvovalopeva vo mopdovv £vo oOvleto oteped
mov va yepilel apyikd Tov TPIoddoToTo YMpo. Aol moapaybel M ywpikn TAAKOGTPMOT),
avalnrobvtal EMINESEC TAAKOCTPOGELS, OC TPOPOAEC N TOUES QVTNG TNG YWPIKNG dounc. H OAn
KOTOOKELY] TOV HOVTEAWV VIEPKVPOV £xEl PacIoTEL GE OPYEG TOL TOPAUETPIKOD GYESIAGHOV KoL
oTNV €pyacio otV ToPoVctalovTol Ol GYETIKOT aAyOpIOUOl TOV EMTPEMOVLY TO YEPICUO TOV
OYETIKADV YOPIKDOV SOUDV.

Abstract

The purpose of this paper is to find structures that can fill three-dimensional space without
any overlaps or gaps, and to project these structures on a plane, creating planar tessellations. The
shapes comprising these structures always derive from fragments/sections of a higher-
dimensional hypercube. Specifically, an n-dimensional hypercube is initially selected and its
projection in three-dimensional space is found; efforts are then made to find fragments thereof,
formations of a topological structure in a smaller dimension, which can combine to produce a
compound solid that will initially fill the three-dimensional space. Once the spatial tessellation
has been produced, we look for planar tessellations as projections or sections of this spatial
structure. The entire construction of hypercube models has been based on the principles of
parametric design, and this paper presents the relevant algorithms that allow for the manipulation
of the relevant spatial structures.
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XXEXH XYNAIXOHMATQN KAI EYPETIKQN
XTPATHI'IKQN, MAOHTOQN XT° AHMOTIKOY,
KATA THN EHIIAYXH KAAQX
KAI AXOENQY AOMHMENQN ITPOBAHMATQN

Kovptn Zroiavi-Kvproxi
stellakour@gmail.com
Kpntwkov Evayyeiia

leekrit@gmail.com
Xamiopioov Xtavpovra
stavroula.saplamidou@gmail.com

Mepiinyn

H mapovoa perétn gvidocetot 6ty upvtepn meployn Tov Bupukod Katd tnv exilvon
TPOPALLOTOG Kot EWOIKOTEPAL LEAETA TNV TOPAUETPO TOV cuvalcOnuatog. Yio0etwvrtog to
Bewpntcd mhaicto tov Goldin (2000) ko axorovBdvTog T HEB0dO TG HeAETnG TEpiTTMONC,
e€etalel mola cuvansOnpata epeaviovv ot padntég Avvovtog KaAmg Kot acevdg dopmuéva
TpoPAN AT KO TOG ALTE ETNPEGLOVY TNV EMAOYT EVPETIKOV GTPOUTNYIKAOV Ao avTovs. Ta
ATOTEAECLATO TTOV TPOEKVYOV amd TN Prvteockomnuévn enilvon tpofAnuatog dvo padntov Xt
ANpoTIKOL £3€1EAV MG KOTA TNV OVILETOMTION Kot TOV dVO TOT®V TPoPANpaTog epgavitoviot
BeTikd Ko apvnTikd cuvosOuaTa, Le To APVNTIKE VO ETIKPOTOVV YEVIKA KOl VO, duEAVOVTOL GTO
acBevag dounuévo mpoPAnua. Térog, mpaypatomoteitol 1 GuuTANp®on Tov Thocsiov tov Goldin
(2000) pe v Katnyopromoinon twv tpoPfAnudatwv tov Jonassen (2000), evromiloviag cuvoéoelg
GLVOGOMNUATOV KO EVPETIKAOV GTPATNYIK®V G€ KOANDG Kol 060EVDG Sounuéva TpoPAnpata.

Abstract

The present study falls into the field of affect in problem solving and specifically examines
the aspect of emotion. By adopting Goldin’s (2000) theoretical framework and conducting a case
study, aims to investigate which emotions are expressed by students while solving well and ill
structured problems and how those influence the choice of heuristics from the students’ behalf.
Results that arose from a videotaped problem solving session of two 6™ grade students indicated
that both positive and negative emotions are experienced while solving those types of problems
and negative emotions increased during the solution of the ill structured problem. Finally,
Goldin’s (2000) framework is enriched by Jonassen’s (2000) categorization of problems,
identifying connections between emotions and heuristics that emerge while solving well and ill
structured problems.
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EEEPEYNQNTAY KAI EOPAPMOZONTAX
TO OEQPHMA MEXHX TIMHX TOY OAOKAHPQTIKOY
AOT'IXMOY

EXPLORING AND APPLYING
THE MEAN VALUE THEOREM FOR INTEGRALS

Kvpuwlig Xpiotog
M.Sc. Mafnpatikog
Yroynmeiog Awdxtopag E.A.IL
20 I'EA Ayiog BapBdapag
E-mail address: chriskyriazis@gmail.com

portonanag EAev0éprog
Ph.D., M.Sc. MaOnpotikdg
70 'EA Ileprotepiov
E-mail address: Iprotopapas@hotmail.com

Hepiinyn

O avBpomog elye xotoeépel va PeTpd 1N va. vroloyiler eufadd emPOVEIDV OPKETA
KavomomTikd amd to apyoio ypovie. H dvokoiio gpgaviCoviov otov vmoloyiopd eufadod
KApmOAwv oynudtov. Me v envonon kat EEMEN Tov OAOKANPOTIKOD AOYIGHOD OmOdElYTNKE
TG, KAT® omd KAtdAANAeg mpobmobicels, euPfadd KapumvAdypapuwv yopiov eval ico pe
euPada opboywviemv maporinioypdpupmyv. Meptkéc and avtég Tig Tpoimodicelg meptlapfavovtot
g €vo amd To Mo eVOlPEPOVTIO Bempnuota, To Bedpnua HEONC TIUAG TOL OAOKANP®TIKOD
Aoywopo¥. Xty mapodoo epyacio. GTOYEDOVIE GTNV EMCHUAVON TNG GTOLONOTNTOG KOl TNG
SvVOUNS VTOV TOL BE®PNATOG, TO 0010 OV O1OACKETAL GTA GYOAELD £0M KO TOAAE YPOVICL.

Abstract

People managed to measure and calculate areas with accuracy from the ancient times. The
difficulty was area calculation in regions consisting of curved lines. The invention and
development of Integral Calculus helped people prove that under specific conditions regions
bounded by curves have the same area as a rectangle. Some of these conditions are formulated in
one of the most important Calculus theorems “the mean value theorem for integrals”. In the
present work we aim to show the significance and the power of the theorem, which has not been
taught in school for many years.
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XAPAKTHPIXTIKA AITIOTEAEEMATIKHX ATAAXKAAIAX
YXTHN AATEBPA B” AYKEIOY: ANAIITYZH KAI

EI'KYPOIIOIHXH ENOX AYNAMIKOY MONTEAOY
EKITAIAEYTIKHX AITIOTEAEEMATIKOTHTAX

Kvpuokiong Aswvidog Koapaotadne Havayrotg
Kafnyntig MobOnpatikég M.A.E
Tunuoa Ememuov e Ayoyng Tunua Mabnpatikov
[Mavemoto Konpov KoAréyio Yoyukoh
kyriakid@ucy.ac.cy pkarast@ath.forthnet.gr
Mepiinyn

Ymv mopovca epyacic €ywve mpoomdbewn va  gykvpomonfel 1o Suvapkd HOVTEAO
EKTTOOEVTIKNG  OMOTEAECUATIKOTNTAG ot OwackoAio g Alyefpac g B™  Avxeiov.
2VUYKEKPLUEVO, OlEPELVINONKE N EMIOPAUCT] TOV OKTM TOPAYOVIMOV ATOTELECUATIKNG SOUCKAAING
TOL SUVOUIKOD HOVTEAOL, TNV emidoon Tov padntav omv AAyefpo. T ™ pérpnon tov
TAPOYOVTIOV YPNCYOTOMONKAV Ol TEVTE JCTAGELS TOL TPOTEIVOVTAL GTO SUVOUKO LOVTELO.
IMa v ekndvnon g Epevvag, cvykevTp®OINKaY dedOUEVA Yo TV ENIO00T TOV LAONTOV LE TN
BonBeia doxiimv mov avamtuyOnKoy Kot eykvpomomOnkay pe T xpron g cvyypovng Bewpiog
pétpnong. Xpnooroumvtog ToAvemineda povtéla avaosiydnke o Pabuoc otov omoio ot mo
TV TOPAYOVTES ATOTEAEGUATIKNG O10a.0KOAMAG £ENYOVV TIG AMOKAMGELS TOV TOPATNPOVVTOL GTIC
eMOOGELS TV padntadv oty AlyeBpa.

Abstract

This thesis is an attempt to establish the validity of the dynamic model of educational
effectiveness in Algebra teaching in Secondary education. Specifically the impact of the eight
teacher effectiveness factors of the dynamic model on student achievement in Algebra. Five
dimensions included in the dynamic model were taken into account for measuring these factors.
In addition, criterion-reference tests in Algebra were administered to students in order to
measure their knowledge of, and skills in Algebra. Further, multi-level models were used to
measure the impact of each of the teacher effectiveness factors on student achievement in
Algebra.
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KANONIKOITOIHXH KAI AITEIKONIXH ANQTEPHX TAZHX
EZAPTHXEQN XE AEAOMENA I'ENETIKOY TYIIOY.

Kovotavrorovrog Ilavayiotg
Metantuylokn epyocia - [lavemotiuo Leiden
pkonstantop@gmail.com

Iepidnyn

Ot péBodor mov Pacifovror otovg SNP givor £vo TomIKO EMTKEVTPO TOV HEAETMOV YEVETIKNG
ovvoeong. 'Evog mepropiopdg tov peboddwv mov Pacilovrol og amhdtuomovg givatl 6Tt o aplBuog
TOV TOpaUETpOV avéavel ekBetikd pe tov apBud twv SNPs, avEdvovtog £tol Tovg Paduotg
elevbeplag Kot peidvovtog ) dvvaun va oviyvehoovv cuvoéoels. [a v avtipetdnion avtod
TOV TEPLOPIGHOV, TpoTeivovpe €va 1epopytkd poviého LD (avicoppomio cOvdeong) yu v
xopToypaenon g voécov, 1 onoia Paciletor 6e Hi0L AVO-TOPAUETPOTOINGT TNG TOAVOVUIKNG
KOTOVOUNG OTAOTOTOV, OTTOV KAOE TOPAUETPOG aVTIOTOLXEL GE £va. GUVOAO TOGOTHTMV Yo KAOE
mBovo vrocHvoro. o va amodei&ovpe TV xpNodTHTO TG HEBOJOV HOG, XPTCLOTOIOVUE Lo
anckovion SNP Baciopévn oe mapdBupa kol v cuykpivoope pe v haploview amneikovion.

Abstract

Single SNP-based methods are a typical focus of genetic association studies. Standard
haplotype association methods test for differences between haplotype distribution of cases and
controls. A limitation of haplotype-based methods is that the number of parameters increases
exponentially with the number of SNPs, thus increasing the degrees of freedom (df) and
weakening the power to detect associations. To address this limitation, we propose a hierarchical
LD model for disease mapping, based on a re-parameterization of the multinomial haplotype
distribution, where every parameter corresponds to the cumulant of each possible subset of a set
of loci. In order to prove our method’s utility, we use a window-based SNP visualization and we
compare it with the haploview visualization.
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EPATOXOENHY - BICMATIKH AIAAXKAAIA
MAOGHMATIKOQN I'YMNAXIOY ME ENA ATAGEMATIKO
EPT'O ETWINNING
Adookaiio Tov Madnpotik®v otn Agvtepofadpio Exnaiocvon

Kwotémovrog Basiierog'
Xpiotémoviog Mavaydtmg

! Kadnynmcg pednpotikaov Hepoapatucod Mpvaciov Ayiov Avapydpwov,Msc
bkostop@sch.gr , bkostop1990@gmail.com
2 Kabnynric padnpotikédyv, svyypagéag, mp. Atevduvtig Asvtepopaduag Exnaidevong, em.
GYOAMKOG GVUPOVAOG
pxristopoulos@gmail.com

Hepiinyn
To npoypappa eTwinning «EpatosOévnoy eivat éva kavotdpo mpdypappa 6mov padntéc ond
OLeC TIC NIElPOLG cLVEPYALOVTOL Y10 VO VOTTOPEYOVV EVa OO TOL OEKA OLLOPPOTEPL
EMOTNUOVIKE TEWPAUATO OADV TV EXOYDV: TN LETPNOT TG TEPIPEPELRG TG I'g pe v péBodo
tov Epatocfévn.
‘Eva peyddo pépog tov mpoypdppartog faciletarl otn Propotikn SidackaAio apnpnuéveoy
EVVOLDV EOIKOTEPO GTOVG TOUEIG TOV HOONUATIKAOV Kol QUOIKAOV EMGTNU®V. Ot pobntéc
Baolopuevot 6TIG S1KEG TOLG LETPNOELS TOL UNKOLG TNG OKLAG £VOG 6TOAOL Kat TV fonfeta twv
UETPNOEWDV TOV LOONTOV EVOG AAALOL GYOAEIOL GE SLOPOPETIKY YEWYPAPIKT ToToOeaia, Oa
KATOANEOLV GTOV LTOAOYIGHO pe akpifela TN meprpépetag g Img .
To mpdypoppa eival kateEoynv dabepatikd. Ewduotepa ota Mobnuatikd ot pobntég pe
Blopatikd Tpoémo Ba kaAvyovy éva peydAio HEPOg TS SBaKTENS VANG TV Mabnuatik®y Tov
INpvaciov.

Abstract

The eTwinning project "Eratosthenes" is an innovative program where students from all
continents come together to repeat one of the ten most beautiful scientific experiments of all
time: Eratosthenes' measurement of the Earth's circumference.

Much of the program is based on experiential teaching of abstract concepts particularly in
the fields of mathematics and natural sciences. Based on their measurements of the shadow
length of a gnomon and the corresponding measurements of the students of another school at a
different geographic location, students will be led to the accurate calculation of the Earth's
circumference.

The program is interdisciplinary par excellence. With regard to Mathematics in particular,
students cover a large part junior high school Curriculum of Mathematics in an experiential way.
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YYI'XPONAI EITA®AI
Entlvon amorlloviey Tpofinudtov
ne ypnon wpoypoppatov H'Y

Aayoyavvng Baoirelog Kapdapunc Xnvpidowv
HAextpordyog Mnyoavikog E.MLIT. Noavrnydg Apyrtéktmv
A/von Teyvikdv Ymmpeowov E.T.E. A/von Teyvikdv Ymmpeowov E.T.E.

blagog@nbg.gr skarda@nbg.gr
Hepiinyn

2mv mapodoo PEAETN gpguvatal 1 duvatdtnTa EMIALONG ATOAAOVIOV TPoPANUdTeV 6g 600 1
tpelg Ownotdoels, pe ypnon mpoypappdtov H/Y ko ovykekpyéva pe EXCEL kot
GEOGEBRA. Z10 npdypoppo EXCEL  ovontocooviol OAES Ol AmOLTOVUEVES EEICMCELS, TOV
mopdyovy To emBountd omoteAéoUOTA, COUEOVO HE TIG ovvOnkeg mov opilovion KoTd
nepintoon. Tehkd anotélecpa glvar 1 dnpiovpyio e€l6OCEMV TV dedOUEVOV Kl (NTOVUEVOV
oynuatov. Avtéc ot e€lomoelg petapépovrol oto tpdypappe GEOGEBRA 10 omoio €yet v
SuVaTOTNTO TOPAYOYNG YPOPIK®OV TopacTdce®v. O cvvdvacudc TV V0 TPOYPUUUATOV
ToPAyeL T0 TEAMKO OmOTEAEGUA, ONANOY TNV YEOUETPIKN €MIAvON TV TPOPANUATOV Kol TNV
TAPOYWYN TOV EPATTOUEVOV KUKAOV — GOALP®OV  KOTE TEPIMTMOOT. TN HEAETN OVOTTUGGOVLE
TEVTE  OLOPOPETIKES EQAPUOYEC OV OMOVIOVV GE OMOAAMVIC TPOPANUATO KOl OvOADOVTOL
TOPOKATO.

Abstract
In this survey we examine the possibility of resolving the Apollonian problem through the use of
computer programs, and more specifically with EXCEL and GEOGEBRA.
In particular, we present extensively the case of three cycles of arbitrary radius and center
distance, where the centers may be collinear or create an imaginable triangle.
In a future presentation we shall examine the possibility of a more general resolution of the
problem, with the specific method, in order to create a FRACTAL; repetition of the Apollonian
problem leads, in this case, to the Apollonian gasket.
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H ocvoppoiq tov MaOnpuotik®v 6€ GALEC ETOTNHES, NEGO OO TN
owaockorio ¢ Tprywvoperpiog

Molvypoving Aovrdxng
loulakischronis@gmail.com

Hepiinyn
2V Topovod £pYaciot TPOSTOOOLUE VO OMGOVLUE OTAVINGY OTO £PAOTNUN HAONTOV,
Ivpvaciov kor Avkeiov "yati dwaockopacte v Tpryovoperpia". IMvetor avoapopd oTig
epappoyés g Tpryovouetpiog, T ovuPoAn TG o€ GAAEG EMOCTNUEG, OTIG OLVOTOTNTESG
OloBepnaTIKnG 01000KAAOG TOV TAPEYEL KAl OTNV EVYEPELD. GUVOEONC TNG UE TPOPANUATO Kot
Katootaoelg TG KaOnuepwng Cong. Térog divovion mapadeiypato OV MGTOTOWOLV TOVG
TOPATAVE® 15(VPIGUOVG.

Abstract
In this paper we try to give an answer to the students’ question “Why are we taught
Trigonometry”. We notice the applications of Trigonometry, its contribution to other disciplines,
the possibilities of interdisciplinary teaching and its ease of connection with problems and
situations of everyday life. Finally, we give examples confirming the above claims.
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Mo ToAv covropun perétn tov avyviov Kovyyr EAagiod kon 1 oyéon

TOV UE TNV EQUPROYT] TOV HETAPPLORicE@Y.
Mokpopovorakng Havredeqpov Avopéac
makrimanolakis@gmail.com

Iepiinyn
H epyacia mov akoiovBel eivar g cuvtopotatn mapovcioon tov Iaryviov Kovpyr Eiapiod
(Stag Hunt Game). E&etalovpe Bépata Ommwg 1 EUMGTOGUHVI, 1) EMKOWV®VIO, 1 aoPAAELa, Ot
ooppomieg Nash kot o1 Suvapikég Tov oTpatnyk®V oto e&eAktikd maiyvio. Téhog, yivetal Ko
pio pkpn avapopd og Bépata petoppudpiosmv.

Abstract
The following paper is a very brief presentation of the Stag Hunt Game. We examine issues
such as trust, communication, safety, Nash equilibria and strategy dynamics in the evolutionary
game. Finally, there is a small reference on reforms.
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H ocvoppoiq tov Xvvedpiov tng EME oty o10pop@®on) £vog
07T000TIKOU X0AELOV.

Moragékag N. ABavéoiog,
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Mavoing Kpnrikég,
Ph.D, M.Sc, Mafnpatukog,
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Owovopiko Iavemompio Adnvav

Hepiinyn

2mv gpyacio oVt OmOTIHOLUE TV SLUPBOA TV cuvedpiov ¢ EME oty dtopdpemon
evOg amodotikov Xyoieiov. TToAld Ba mpémer va yivouv axoua, dote vo Bewproovpe Ot TO
Zyohkeio givan €vag amodotikdg opyavicpdc. [a tov Adyo avtd miotebovpe 6Tl 11 GLUPOAN TV
ocvvedpiov g EME Oa eEaxolovdnocel va sivar yprioyn kot oto péArov. Epeic €00 amotipodpe
V0 BepeMaréc aAlayEC TOV TPAYHOTOTOWONKOV GTO GYOAEl0 TNV TEAELTOIO EIKOGUTEVTOETIO
Kol ov omoieg giyov yivelr Bépa otpoyyvAdv tpamelidv ota cvvédpla g EME, evd moAiol
EPEVLVNTES ELY OV TAPOVGLACEL EpYCies oTa BERATA AVTA. ZVYKEKPIUEVA, EPEVVOVLE TOV BEHA TNG
eloaywyng g [IAnpoeopikng kot v Néwv Teyvoloyudv 610 Zyoleio Ko TNV EXUOPPOCT TWV
EKTTOOEVTIKMV.

A&Eerg kKAewdd : Xuvédplo, EAAnvikr) Mabnuatikr) Etaipeio, Néeg Teyvoroyieg, Empopowon
Exmonidevtikdv

The contribution of the HMS congresses
to make School more efficient
Abstract

In this paper, we evaluate the contribution of congresses of the HMS, to make School more
efficient. Today, it is difficult to consider that the School is an efficient organization; we have a
long way to go, so the contribution of annual congresses of the HMS will continue to be useful in
the future. We evaluate two fundamental changes of the school the last twenty five years which
had discussed in the round tables of the HMS congresses as well as many research papers
presented on this subject. Specifically, we investigate the subject of the introduction of
Informatics and New Technology at the School firstly and the teacher training secondly.

Key words: Congress, Hellenic Mathematical Society, New Technologies, Teacher Training
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«IIpoceyyicels TS 16OTNTOS KOL TNG TAVTOTITOS Y10 TNV KOTOVON 0N
TOV 0EL0GNUEIOTOV TAVTOTITOV»
Kootag Marmaxag,

Koabnynmce Mobnuotikov,
1° Tevikd Avxkelo Podov, e-mail: kmath1967@gmail.com

Iepiinyn

2V epyacio auTh EMLXEPEITAL L0 TPOGEYYION EVVOLDY OV GYETILOVTOL [LE TNV 10OTNTA KO
€IKOTEP e TV TAnTOTNTA péca amd ™ Mabdnuatiky Aoywm, v Akyeppa, v Avdivon
aAAG Kot PEGM TNG PLGIKNG YAMCGOS KaOMS Kot pia, WyoyoAoyikn tpocéyyion. Eotidoape eniong
oTNV 1oTopPIKN €EEMEN TV CYETIKOV EVVOIMV KOl KOTOYPAPOLUE TNV TOPOLGIN TV
aE100MUEIMTOV TOVTOTHTOV HEGH G opyaio LOONUOTIKE KElpeva TOV dEiyVOLV TIG TPOCEYYIoELS
tov apyoiov EAMvov Mabnpotik®v otig €vwoleg autég Kot T @IAocoeio. Toug oL &ivat
eMiKOPT SOUKTIKA LEYPL CTLEPOL.

Abstract
This paper attempts an approach to concepts related to “equality” and particularly to
“identity” through Mathematical Logic, Algebra, Analysis and through the natural language and
as well a psychological approach. We also focused on the historical development of the concepts
and recorded the presence of “remarkable identities” in ancient mathematical texts and show the
approaches of ancient Greek mathematics to these concepts and their philosophy which is timely
in the Didactic of Math until now.
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«MeAETN GVOTOPACTAGEMY Y10 TV KOTAVO161] TOV 0EL0GTHEIOTOV
TOVTOTHTOV»

Kootag Marmaxag,
Kodnynmc Modnpatikadv A.E.,
1° Tevikd Avkero Pddov, e-mail: kmath1967@gmail.com

Iepiinyn

Ymv gpyocio avt| Topovcsldlovpe OAPOPES HOPPEG OVATOPACTACEMY TOL HITOPOVV VO
YPNOLOTOMBOOV O JO0CKOAIL TOV 1IGOTHTOV YEVIKOTEPO KOl EOIKOTEPA TMV TOVTOTHTOV.
O&AOVTAG VO EPEVVIICOVE KATA TOGO Ol UaBNTEG KATOvooUV TNV €vvolo TNG TOVTOTNTOG KOt
OGO UTOPEl VO GUVEIGPEPEL GE QVTO M YPNON TOAAUTADY OVOTAPUCTACEDMV GYEOACAUE £Vl
epOTUaTOAOYI0 Yoo pontég I TMopvaciov kKot avoAdGOpE To OTOTEAEGUOTO UE GTOXO VO
Bydiovpe yprioa copmepdopato mov Oa pog fondncovy ot didackaAin Twv aSloonueiwTOV
TOVTOTNTOV.

Abstract
This paper presents various forms of representations that can be used in the teaching of
equalities in general and specifically in identities. We wanted to investigate whether the students
understand the concept of identity and how it can contribute to this by using multiple
representations, so we designed an questionnaire for students of 3 grade of High School and
analyzed the results in order to draw useful conclusions that will help us in the teaching of the
remarkable identities.
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2ovoeon MaOnuatik®@v — Duoiki)c, £va 6EVAPLO O10UCKAALNG

Mavtliopn Mopia
email: mantziam@gmail.com

Mepiinyn
210 cevaplo ovto yivetar po mpoomddelo cuvdeons Tov Mabnpatikov Kot g Dueikng.
Méoa and ta melpdpoata euoIKNG mov Ba deEdyovv opdodeg podntdv Bo avadvbovv évvoleg Twv
HOONUOTIKOV TAVED OTN YEOUETPIOL KOl GLYKEKPEVO 1 €VVOl0 TOV OlVOGLOTOG KOl TOL
Bapvxevpov Tptydvov. H cuvepyaoia tov padntodv kot n avioiiayr andyemv Ba Bondnocetl 1o
6TAd0KO XTIGIHO TOV HOOMUATIKOV EVVOL®V, EVEO 0 pOAOS TOL Kafnynt Ba sivatl cuvToVioTIKOG
Kot kaBodnynTiKoc.

Abstract
The aim of this teaching scenario is to connect Mathematics and Physics. Through some
physics experiments we will introduce two important mathematical concepts on Geometry, the
vector and the barycenter. These mathematical concepts will be developed gradually through the
students’ collaboration and while they are exchanging ideas. Finally the teacher’s role will be
determinative in the whole scenario.
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«OTAN TAIPIAZAME I'YPQ
AIIO THN APIIEAONH I'TA NA ANEBOYME
AKOMA YHAOTEPA»

Moapaykod I'eopyia
e-mail: geomarl712@yahoo.gr

Iepiinyn

2V €upvTEPN TPOCTADELD TG EPEVVNTIKNG EKTALOEVLTIKNG KOWOTNTOG Vo apPAvvOel
oxéon peta&y Mobnuotikov ko Téyvmg pe  evorloktikéc  peBdoovg  ddackaiog,
oto 1° Tvpvdoio Zkdhag Qpwmod AttikAg mapdAnio ue ™ Sidoockaric TOv paOUATOG
otnke ki éva Mabnuatikd Epyaotipt. H T'eopetpia £xovrog amotelécel mavta to pEco 1660
Y10 TPOKTIKEG OGO KOl Y10 KOAATEYVIKEG OVAYKES KOl OEOOUEVOL
0Tl pmopel va 0oL 6TOVG HoBNTES T duvaTOTNTO TG AMOKTNONG TNG KAVOTNTOG TNG AVTIANYNG
TOV YMPOL KOl VO TPOGPEPEL EUTEIPIKES OLUOKAGIEG TOL TPOWOOLV T dNUOVPYIKOTNTA KoL TN
Aoykn, a&lomomOnke Pe TO0 v KOTaoKeLAcoVY avTol ekBEpaTa, TOGO e TAOVTO YEMUETPIKMV
dopdv 060 Kot pe Wwitepo aonTiKd evolaépov. AAAMGTE G OAEC TIG EMOYEG avadelyOnKav
e&éyovoeg popeég Téxvng mov ypnowonoincav to Madnuatikd og 10 Pacikd GLGTATIKO TNG
Téxvng Tovc. Ot 'EAAnveg elyav cvvedntonomoet amd v apyodtnta 01t yopic 1o Bewpntikd
opyavo t 'ewpetpio d¢ Oa pmopovoav va Tpoympnoovy Babid oty Téxvn.

Abstract

By the wider effort of the research education community to mitigate the relationship
between mathematics and art with alternative teaching methods, at the 1st High School at Skala
Oropou in Attiki we started ,alongside teaching the course, to create and organize a Laboratory
of Mathematics five years ago. Geometry having always been the way to both practical and
artistical needs and due to the fact that it can offer the students the opportunity to acquire the
capacity of understanding the space and provide empirical procedures that promote creativity
and logic, it was utilized by the students and they constructed exhibits, both by wealthy
geometric structures and full of aesthetic interest as well. Besides, in all seasons highlighted
prominent art forms used mathematics as the main component of their art. The Greeks were
aware of the antiquity that without the theoretical body of geometry they could not have gone
further within Art.
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H ANAKAAYYH THX ANAT'KAIOTHTAX TQN
MAOHMATIKQN MEXQ THX MEOQOAOAOI'TAX TOY STEM

Mavpoppdatng Apng
papanik200@gmail.com)
Amootéing MMomavikordov, Xo@io Xtafomoviov

Mepiinyn

H mopobdoa epyacio armoteiel po mpodTOoT SLOOEUATIKNG KO SIETIGTNUOVIKNG TPOGEYYIONG
¢ Katavonong Mobnuotik®v gvvoldv, T 6YEoNG Toug He GAAN ETICTNHOVIKG TTedia Kol NG
avayKodTnTaS T0UuG 6TV Katovonon tov Gvoikod koécpov. Mabnclokd o tpdmog amdKTNnong
aLTAG NG YVAOONS Tpooceyyiletal HEcm oG vEaG EKTodEVTIKNG avtiinymg, ¢ Eviaiog Xvyke-
vipotikng Awvackaiiog (EXA). H Bgpatoloyio g avtieiton kot ocvvtiBetal amd Toug Topeig g
Emotmung, g Teyvoloyiag, tng Mnyovoroyiag kot tov Mabnpatikdv. AeBvag ot dpot avtol
dwtvrdvovtal pe to akpovopo STEM (Science, Technology, Engineering, Mathematics), to
omoilo OUMG dev amoTeLel AMAMG LI EMAOYN EMGTIUOVIKAOV TEPLOYDOV OO OOV TPOEPYETAL TO
mepleyopevo TV Bepdtomv d1dackariog, 0ALL po eKTodeLTIK) peBodoroyio Tov aviamokpiveTon
OTLG OTTOLTIOELS KOL OVTIANYELS TNG TEXVOAOYIKNG Kowmviag otnv omoia {ovpe. [apatiBetan o
GUYKEKPIUEVT] OYETIKY OPUCTNPLOTNTO, 1 OTOld EPUPUOCTNKE EPELVNTIKO KOTA T OYOAIKY|
ypovid 2016-17, oe moudid dnpotikod oyoAeiov nAikiag 10 g 12 etdv Ko 6e modd NG
TPAOTNG TAENG TOL Yopvaciov. Ot ydpot epappoyng frav: to Movoeio Hpakiedav, ta Apcakeia
oxoheia kot 0 Exmodevtikdc Opyaviopndc STEM Education.
A&Egrg Khewoa: Aiabsuotixotnro, diemotnuovikotnta, Mabnuatika, STEM.

This paper is a proposal interdisciplinary and multidisciplinary approach to mathematics
concepts understanding of their relationship with other disciplines and their necessity in
understanding the natural world. Learning how to obtain this knowledge is accessed through a
new educational concept, the United Concentrating Teaching. The theme of the drawn and
composed of the areas of Science, Technology, Mechanical Engineering and Mathematics.
Internationally this terminology are formulated in the STEM acronym (Science, Technology,
Engineering, Mathematics), which however is not just a selection of scientific areas from where
the content of teaching subjects , but a training methodology that meets the requirements and
concepts of technology society in which we live. Given a specific relevant activity, which
research implemented during the school year 2016-17, in primary school age children 10-12
years and children of the first class of high school. The application areas were: the Herakleidon
Museum, the Arsakeia schools and the Educational Organization STEM Education.
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A&woroynon Emyeipnuoatikod Kiwvovvoo pe mn Xpfijon Aoyiopuikov
IIpocopoimong
Metlidaxng Ogoyxapng

MBA, MaOnpatikoc,
metzidakist@gmail.com

Kpnrikég Mavoing
Ph.D, M.Sc, Mabnpotukog,
kmn@aueb.gr

Owovopko Iavemompuio Adnvov

Hepiinyn

v mopodoo  €PYACioL  YPNOLUOTOOVUE  £€va  AOYIGHIKO TPOGOUOImoNG Yo TNV
povteAomoinom, v avdAvon Kol oEOAOYNON TOV EMYEPNUATIKOD KIVOOVOL O EMEVOLTIKEG
potdcels. Ta povtéda Tov avamTOCCOVUE EIVOL GTOYXUOTIKG Kol 1) XPNOT TOL AOYIGHIKOD HOG
BonBdetl va amoktnoovpe pio TANPESTEPN KOV TOL PICKOL OV OEMEL TIC EMUYEIPTLOTIKEG
amopAcelg Kot emmAéov pog eEowkeldvel pe ovto. Tapdiinio epapuodlovpe Tn TPOTEWVOUEV
pebodoroyia og 000 emevovTiKEg Tpotacels. Eivar gavepd amd tv mpocéyyion pog 6Tt umopovpe
va cvpuPdiovpe omv emitevén ANYNG KOAGV ETYEPNUATIKOV OTOPAGE®V HE TN YPNOM
AOYIGLUKOD TPOGOUOIMONG GE GLVOVOGHO LE T EPYOAELN TNG TEPTYPOAPIKNG CTATICTIKTG.
AEEE1g KAEWOA: TPOGOUOImON, avAALGT PIGKOV, TEPLYPAPIKT] CTATICTIKY).

Business risk assessment using simulation software

Abstract

In this paper we use a modern simulation software to model, analyze and assess the risk in
investment proposals. The models we develop are stochastic and the use of this software enable
us to gain a better insight of the risk governing business decisions and additionally, it acquaints
us with this risk. At the same time, we apply the proposed methodology in two investment
proposals. It is clear from our approach that we can contribute to the making of good business
decisions by using this simulation software combined with the tools of descriptive statistics.
Key words: simulation, risk assessment, descriptive statistics.
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NOEPOI YIIOAOI'TEMOI XE MAOHTEX I'YMNAXIOY ME H
XQPIX MAOHXIAKEX AYXKOAIEX

Mroiopmovidov Zageipa
balabazaf(@gmail.com

Mmnatléin Xoapd
x9272(@hotmail.com

Hepiinyn

Ta tehevtaio ypovia diveton Wwitepn £UQPOOT OTN  ONUOVIIKOTNTO TOV  VOEPOV
VITOAOYICUOV KOO TAEOV £xEl avayvoploTtel N ueydin aéio Tovg otn HodnUaTIK) oKEYTN TV
ooV, H mopovca epyocion avapépetal 6To amoTEAECUOATO, HOG KPS TOLOTIKNG £PEVVAG GE
padntég Npvaciov pe M yopic pobnolokéc SVOKOATEG MG TPOG TNV EMIOOCT KO TIG OTPOATNYIKESG
OV YPNCYLOTOLOVV GTOVG VOEPOVG VITOAOYIGLOVG LE TIC TEGGEPLG TPAEELS TOV PUCIKMV OPIOUDV.
Ta amoteAéopata g Epevvag £d6e1&av aplotn enidoon OA®V TV pHadnTdv oty mpdcheon Ko
™mv agoaipeon oAAG younAn emidoon tov padntov pe  pabnolokéc OLokoAleg, oTOV
TOAMATAQGCIOOUO Kot oTn dwaipeot). Q¢ mPog TIG OTPOTNYIKES, Ol HoONTEG OV YPTCLOTOOVV
OMOTIKEG OTPOUTNYIKEG, OAAG EMPEVOLV GTN XPNON OTPOINYIKAOV TOV TPOGOUOIALOVV GTOV
ypomtOd ahyopBpo. Ot pobntég pe pabnolokéc SLGKOMES YPNCILOTOLOVV TEPIGGOTEPO OVMPLES
OTPATNYIKEG GE OYECN HE TOVS VITOAOITOVG LB TEG.

Abstract

In recent years, special emphasis is placed on the importance of mental calculation since it has
been recognized its great value in the mathematical thinking of children. This paper reports on
the results of a small qualitative study in high school students with and without learning
difficulties concerning their performance and strategies used in mental calculation with the four
operations of natural numbers. The results showed excellent performance of all pupils in addition
and subtraction but low performance of students with learning difficulties in multiplication and
division. As for strategies, students do not use holistic strategies, but insist on using strategies
similar to the written algorithm such as the mental image of the algorithm, the strategy of
separation and counting. Students with learning difficulties use more immature strategies in
relation to other students.
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EPI'AAEIAKH I'ENEXH XTPATHI'TKQN
XYI'KPIXHX MHKQN
XTO CABRI GEOMETRY 11

Mnaiopévov ABavacio
vroynow dSwaktop TEEAITH, IMavemomuo [atpodv
smpalom(@upatras.gr

Koépng Baoirerog
Koabnynmcg [Havemompiov [atpdv, TEEATTH
komis@upatras.gr

Zayapog Kovetavrivog
Koabnynmg [Havemotmpiov [atpdv, TEEATTH
zacharos(@upatras.gr

Iepiinyn

2V epyacio Lo OEPELVOVUE TTAOG £VO SOPOPETIKO TANic10 ddacKaAiog pe aglomoinon
VTOAOYIGTIK®OV EPYOAEI®V GLVTELEL GTNV OIKOJOUNON TOKIA®MY GTPATNYIK®OV GOYKPIONG UNKOV
amd padntéc cbpemva pe ™ Bempio g epyaretokng yéveong (Rabardel, 1995; Trouche, 2004).
210 mhoiclo avtd SlEPELVOLUE TOC O1 UABNTEG amodidovV VEEG YPNOES OTO EKTALOELTIKO
hoywopikd (e.1.) Cabri Geometry II oyetikd pe T GUYKPIOT UNKOV TUNUATOV, 0AAL TopdAAnAa
OGS TO EPYOAELD SLOUUOPPDVEL TIG EVEPYEIEC TWV YPTOTAOV.

Y10 melpopd pog ovppeteiyov 48 padntéc g B Tvuvaciov, (13-14 etov). And v
TO10TIKY] OVAALGT TOV OEOOUEVMV TPOKVTTEL OTL 01 LoONTEC aElomoinsay SVVAIKE To epyareio
TOV €.A. Kot 6€ cuvovacud pe ) Aettovpyia “drag-mode” mpocéyyicav v £vvola TG GOYKPIoNG
UNKOV pe TOAAODG O10POPETIKOVG TPOTOVG Ol TEPICCOTEPOL OO TOVS OTOT0VG Eival acLVNOioTOL
vy TV oxolkn mpaktiky. H mpocéyyion avt 6o propovoe va vrootpi&el Ty €VVOL0AOYIKY
KOTOVONGON TOV TUTIKAOV OAYERPIKOV KavOvVOV GOYKPIoNG omd Toug pobntég, ot omoiot
amoTeLOVV 1O amapaitnTo Bepntikd VIOPABPO Yo TV KATAVON O TNG EVVOLAG TNG OVIGOTNTOG.

Abstract

In this article we investigate how a different comparison system could contribute in the
structure of intellectual activities and specifically comparison strategies in different ways. Our
didactical approach is based on the exploitation of the educational software Cabri Geometry II.,
according to the theoretical framework of instrumental genesis (Rabardel, 1995; Trouche, 2004).
In this context we investigate how students give new uses to the tool Cabri Geometry II while
dealing with a task about the comparison of lengths, but also how the tool configures the user
actions.

48 students of the 2nd grade of Greek Junior high school, 13-14 years participated in our
research.

From the qualitative analysis of the data comes that students dynamically exploited the tools
of Cabri and in combination with the ‘drag-mode’ operation they approached the notion of
comparison of segments in many different ways, most of them unusual for the school practice.
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This theoretical perspective could offer insight into conceptual understanding of formal algebraic
comparison rules, which are prerequisite for the conceptualization of the ordering properties and
the notion of inequality.

A&Eerg krewd: yvootikd oynuota, Cabri Geometry II, drag-mode, epyolewokn yéveon,
GUYKPLoN
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H a&romoinon tov potifov TmV TEYVIHATOV TOV AUTKOV TOMTIGHOV
ot MoOnpoatikn Exraidogvon

Mnapaiic H. I'e®@pyrog
omparalis@primedu.uoa.gr

Iepiinyn

Ta potifa amoteAodv Pocikd Kl OVOTOCTOGTO GTOUKEID TNG HOONUATIKNG GKEYNS, TOL
Bpioketar omv kapdd TtV Madnpoatikov. H wavomto tov podntov va cviioyilovrtol
podnuotikd oyetiCetarl, petoly GAA®V, Kol PE TNV IKOVOTNTA TOVG va avayvopilovv 1 va
avomTOGoOLV HoTiPa.

XapaKTnplotiko yvopicopa tov Avaivtikob [poypdupatoc g Madnuatikng Exmaidevong
TOV TEAELTAIOV ETOV OMOTEAOVV Ol dpactnplotreg pe potifa, dedopévov OTL €peuveg Exouvv
ociéer 1 Oetikn emidpoon TéTOOL €IdOVG EumEPLOV otV TOWOTNTOL TG HEOnong ota
MoOnpatikd.

H mapovca epyacia diepevvd v mapovcio. tov potifov oto TEYVAUOTA TOL AdikoD
TOMTIGHOY. XVYKEKPEVE Topovotdlel avalvtikd to potifo oe éva €pyo Aaikng T€Yvng Ko
eMOIKEL Vo avadeilel ta otoyeia [Nempetpiag, ApOuntikng kot AAyeBpoc, mov vIdP oV Ge
avTo Kat, ToL propovv va a&toronBodv otn Mabnuatikr Exnaidevon.

AgEerg KAewod: potifo, Téxvnua, Aaikog moitiopds, Mabnuatikn Exnaidevon

Abstract

Patterns constitute fundamental and integral elements of mathematical reasoning, which is
located in the heart of Mathematics. Students’ ability to think mathematically is, among others,
associated with their ability to recognize or to develop patterns.

A characteristic part of Mathematical Education’s curriculum in the last decades includes

patterns’ activities, since a number of studies has shown the positive influence of such
experiences in the quality of Mathematics’ learning.
This study explores the presence of patterns in popular art creations. In particular it presents in
an analytical way the pattern of a folk art’s work and aims to point out the elements of
Geometry, Arithmetic and Algebra, that are present and that could be used in Mathematical
Education.
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BEATIQXH ATAT'NQYXTIKHY IKANOTHTAX AEIKTQN
YI'EIAX ME XPHXH MAOHMATIKQN& XTATIETIKQN
MEO®OAQN

Mmnepoipng I'. ®paykickog
Xapoxomneto [avemotuo — Tpnpa [IAnpogopiknc & Tniepatikng
fbersim@hua.gr

Mepiinyn

H epyaocio meprhapfavel yevikd otoryeio g emotnung g Blootatiotikng kot mapovctdlet
AVOALTIKA OTOlKEl0L Yoo OEIKTEG OV YPNGULOTOOVVTIOL EVPEMG GTO YMPO TOV PLOAOYIKAOV
emomuov. Ot deikteg vyelagoyetiCovion pe kamola wiONoN,UE AmMOTEPO GTOYO KLPIWS, TNV
tagwvounon evog atopov ¢ ocBev 1 Un.Ze avt TNV €PYNcio TPOYUATOTOlEITOL Lo
TPoomAfell  AmMOTOTMONG  UOONUATIKOV Kol OTOTIOTIK®OV  pefddwv mov  PeAtidvouv 1
OWyvVOOoTIKN KovoTnTo deikTdV vyeiag. Emiong, mopovcidletor €dwkn mepintmon Sokpitdv
etV otV omoio M evalcHncia eivar yvnoiog avEovco cvvaptnon Tov aPROL TOV
SlpEPICEDV TOV GLVIGTOCHOV.

Abstract
This work includes general elements of Biostatistics and presents detailed aspects for health
related indices that are widely used in the field of biological sciences. Health related indices
associated to medical conditions, aim mainly to classify an individual as a patient or not. In this
paper, mathematical and statistical methods improving the diagnostic ability of health indices are
performed. In addition, a special case of discrete indices is presented in which the sensitivity is
an increasing function of the number of components’ partitions.
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Ilote Eava Ilaoya v [IpoTopayrd;
"Etn pe v iowe Hpgpopnvia OpBodocov Iaoya

Twusic ‘Evekev oty 8" Ayia ka1 Meyain Xvvodo
(Koivumapt Xoviwv, lovviog 2016)

Mmnovvakng I. Anuiqtpnc
Kadnyntmg Mabnpatikov, en. £.X.M.
dimitrmp@sch.gr

INEPIAHYH

Etvor yvooté o0t1 10 Ildoya tov OpBodoéwv Xpiotovov, dmwg kat tov Kaboriikov,
elvon poe Ktvntn €opt] M omoia pdAota £xel Eva €VPOG E0PTACHOV 35 NuUEP®OV. ZTNV gpyacia
avt) Oa acyoAinbovpe pe ta €t mOL £€YoLV Mo OEGOUEVN MUEPOUNVIO E0PTACHOD TOV
Op0B6o0&ov Ildoya, 6To TaANLd Kot VEO MUEPOAOYIO KOl 1O0UTEPA PE TA £TT TOL OLOVO HOG
nov éyovv Idoya v idta nuépa pe o eeTvo, g 1" Maiov 2016.

Eniong O0a dovue éva dAlo tpdmo Yy v gvpecm g nuepounviag tov OpBodo&ov
[Taoya. Tao Mabnpotikd otoryeion mov Ba ypnopwomomoovpe givor Pacikés YvOGELS NG
Bcwpilog apOuomv.

Will ever Easter day be on the 1% of May again?
The years when Orthodox Easter is on the same date

ABSTRACT
It is a well known fact that the Orthodox Easter, as well as the Catholic Easter, is a
moveable feast preceded by a 350 1day celebration. In this paper, we will deal with the years
when Easter date is a specific date at Orthodox Easter, in the old and new calendar and
specifically with the years of our century when Easter date is on the same date as this year’s, on
Ist May 2016. Furthermore, we will examine another way of calculating the Orthodox Easter
date. The mathematical elements that we are going to use are basic knowledge of number theory.
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Beltiovovrog tov Hivaka EA&yyov
TOV LVAAOYIGHOVU TNG ATTOOEIKTIKIG AL0OIKOGLOG
oty Evkiciocio I'eopetpio

Nkorovodkng XovoTovAAKYG Nkorovodkng
Eppavoonr Eppavoun AnpTpng
[Mavemotwo M.Sc - Yroymetog Tunpo Ztatiotikng &
[Tehomovvnoov AWaxKTop Acopalotikng Emomung
emnikolou@gmail.com ILT.AE - EKILA [Mavemotpo [Hepaing
exoustou@gmail.com dnikolou@gmail.com
HNepiinym

To mAn0og kol M TOWKIAMO T®V GOYYPOVOV TEYVOAOYIKAOV ETITEVYUAT®V, TO ONOI0, OTOTEAOVV
OMUOVTIKG GToLyElD TNG TPOOdOL Kal NG gunuepiog Tov avlpdmov, eivol amokdnua Tng HLobNUOTIKNAG
OKEYNG. AVTO HAG emMTPENEL Vo VITOCTNPIEOVE OTL To OB UATIKA amotedovv Bepédio TG avBpdmivng
okéyng, aALG Kot otoryeio avAaTTLENG TG «ev T yevéoel To». 'Eva onuovtkd epyaieio mov fonbd oty
avamtuén ¢ padnpatikng okéyng omoTteAel N amodekTikn dladikacio oto Madnuatikd. v mopodca
gpyacio PeAtidvoovpe évo pabnolokd avtikeipevo, mov €xel Yivel YvoTd o€ TayKOGUIO KAHOKO, TOV
ITivaka EAéyyov tov ZvAloyiwopod g Amodeiktiknig Awdikaciog ([TEXAA), mov Ponbd toug
VEOEIGEPYOUEVOVC GTNV OTOOEIKTIKT dladikacio oty Evkieidewn N'empetpia.

Abstract

The numerous and various modern technological accomplishments, that depict the progress and
prosperity of modern man, are the figment of mathematical thinking. This allows us to claim that
mathematics constitute the basis of human thinking, and also contribute to its development, while being
an omnipresent element of every human thought. The proving process represents an important tool that
aids the development of mathematical thinking. In this study we improve an existing learning object,
named Reasoning Control Matrix for the Proving Process (RE.CO.M.P.P), that is already known in the
international mathematical society, that helps the novices in proving process in Euclidean Geometry.
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ALEPEVLVAOVTUS TIS ATOYELS TOV HOONTOV Y0 o vEa
Aotk [Ipocéyyion g Evkieidsiog I'eopetpiog
pe ) Xpron £vog Aopnpéviig Mopong

®virov Epyaciog
Nwkorovddxng Eppavovnii Ntépag Xprotog Xovoetoviakng Eppavouni
Aéxropag [avemotio MoBnpotikog (M.Sc)
[Tehomovvicov 2° TEA Ihiov Ymoynerog Addxtwmp
emnikolou@gmail.com chrisdavas@yahoo.gr ILT.AE-EKILA

exoustou@gmail.com

Iepiinyn

g auTn TNV €pyacio Tapovctalovtal T0 OTOTEAEGUATO OGS EKTAOEVLTIKNG EPEVVAG OV ElyE OKOTO
VO KOTAYPOWEL KOl VO OVOAVGEL TIC OMOYELS TOV HoNTdV/Tpioov yuoo ) ddackaiio tg Eviheideiog
T'eopetplag pe ™ ypnon evog eOALoL gpyaciog mov KaAeitor «Aounuévng Mopong ®vAro Epyaciogy
(AM®E). To 6Waktikd meipapo mov mepieAdupave m dwwaockorio e Evkdeidelng Nempetpiog pe 1o
oLYKekpLEVO OALO epyaciog, Elafe ydpa otnv A’ 1aEN Tov 2°° Avkeiov Thiov kad’ 6An ™ Sidpkeia Tov
oyoAkod £étovg 2015-2016. To AMOE  omookomel GTOV OMOKAEIGUO WUIOG TOPASOGLOKOD TOTOV
OO0CKAAING, OTNV EVEPYOTOINGT] KOl GUUUETOYN TOV pobntdv ot Sadikacio didackoiiog — padnong
KoL 6TV KOADTEPT] EMKOWVMVIN LETAED TMV GUUUETEYOVTOV GTNV €V AOY® O10.01KAGIa.

Abstract
In this article we present the results of a survey that focused on students’ opinions about teaching
Euclidean Geometry using an innovative instructional method, named “Structured Form Worksheet”
(SFW). The teaching experiment was held throughout the school year 2015-2016, in the 2nd Lyceum of
Ilion. The SFW scopes to limit the use of a traditional behaviouristic teaching approach, used in most of
schools, by motivating students, empowering their participation in the teaching-learning process, and
enhancing the communication between all the participants in this teaching-learning process.
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Avalntovtog Tig pileg TS TUPAYDYOV

O.M.AAA
Opasda Mabnpatikwv Avalntioewv kat ALSOKTIKWY AVOOTOXAC LWV
Appartng lNwpyog, Kaicapn Mapia, KoAela Evyevia, Mavouoakng lMNwpyog, Mapkéa Xptativa, Ntovrog
lwpyog, Mavayiwtonovdog Aewvidac, Tovuag Miyaing
"Epyactmpro ‘Epevvag ot Awvackario tov Madnpotikov"
I1. T. A. E. — Tlavemotuo I1dtpag
email: gafratis@gmail.com,

HNepiinyn

H épevva mov mpaypatomomdnke elye wg 6TOY0 Vo AvaAVGEL TOV TPOTO GKEYNG LodnTOv A
AVKEIOV e apOPUT L0 KATAGTAOT) CUUUETAPOANG 0vo peyeBmV: peTafoArr} Tov VYOVS TOL VEPOD
oe éva doxeto mov yepiler piyvoviag Swdoywd o otabepn mocotnTor vepov. Ot pobntéc
epyacOnkav oe mepPdAiov epyactnpiov, EKTEADVTOC TO TEIPOLO KOL GTI GUVEXELN OTTOTOTOCOV
TO AMOTEAECUATO GE TIVOKO TIUAV KOl GE YPaPIKn mapdotacn. H vmovoovpevn évvola tov
pLOUOY peTafoANG w¢ pdmov mov ustofdlletar o dyog (EKPpacn pabntn), Kot 1 GLUPOAN TG
0T0 TOG ol pobntég ovoyetiCouv TOV mvaKo TWOV KOl TN YPOQIKY TOPACTOON
ovppeTofarAdpevey peyedmv HECH HOG TPOYUOTIKNG KOTAGTOONS, OmOTEAOVCE PAcIKO GTOYO
™G £peuvac.

Abstract

The work conducted aimed to analyze the thought process of 10th grade students, in the
framework of two quantities’ covariation: change of water level in a container being filled with a
constant amount of water. The students worked in a laboratory environment, performing the
experiment and afterwards plotting the results in a table of values and graphical plot. The
students' abilities to correlate both the table of values, and the graphical representation with the
rate of change of height in relation to volume, and postulate predictions, was the main aim of this
work.
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O Tpryovopetpikol apOpol amwd d10QopeTIKN
OTTTIKI] YOViQ,

doTog A. Owovopov MSc
MoaOnpotikdc - Duoikog
Email: pheconom@sch.gr

Hepiinyn

2V devtepofabua ekmaidevon ot Tprywvopetpikol apBpoi divoviar cuvnbwg oe oyéon pe
KOmOw0 TPiy®mvo 1 TOV TPIY®VOUETPIKO KOKAO. XT0 GpOpo avtd SiveTon o SLOPOPETIKN OMTIKY|
yovia Yy avtovg, cLGYETILOVTAG TOVE IE NAEKTPOLOYVITIKG KOLOTO KOl EWOIKOTEPO PE VO KOO
TOL EYEL TNV HOPON TNG KOAVOVIKNG KOTOVOUNG. XVYKEKPIUEVO TOPOVCIALOVUE £Vl TOPBEOETY LA
avdAivong kotd Fourier evd¢ kOUATOG, GE MUITOVOEWN KOUOTO, KOVOVTOS W0 TPOGEYYICTIKN
OAOKANP®ON. AV Kol YPNGLLOTOIOVUE EANYIGTOVS OPOVE OVTNG TNG OAOKANPMOONG EYOLLE
EKTANKTIKY] TPOGEYYION TOV OPYIKOD KOHOTOG ¢ emoAAnAia (dOpoiopa) MUTovoeddv
GUVOAPTNCEWMV, OVOOEIKVDOVTAG TNV CNUOCIN TV TEAELTAI®V.

Abstract
In this paper we consider the Fourier analysis of the probability density function (p.d.f.) of
the normal distribution. It turns out that this p.d.f., regarded as a wave, can be written as a sum
with a few sinusoidal terms, that is, a superposition of plane waves, with sufficient accuracy. So,
there i1s a different perspective of trigonometric functions as components of a well behaved
function.
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H AAT'EBPIKH EIIIAYXH
IHPOBAHMATQN XTO AIO®ANTO

IMavroc A. I1dAhag
Y7 Awdxtop Madnuotikov EKITA,
pavpallas@yahoo.gr

Mepiinyn
Méoa amd v pelétn tov oapyoaiov kewwévov TV  Apifuntikov tov  AdQovIov,
napovotdletal n mpoonddeld Tov AOEAVIOL VO OMGEL TO HEGH GTOV OVAYVAGCTH VO AVVEL
apluntikd mpoPAnuata pe t Pondeia pHeBOSWV Kol KOTAGTPMOGEMY OAYEPPIKOV EEICHOGEWMV.
YKomog ™G €wonynong eivol 1 mapovcioon evog TPOTOV HEAETNC TOV KeEWEVOL Tov Pondd va
Katoddpovpe Tov alyePpikd Kot S1dakTikd TpoOmo pebodoroyiog Kot GKEYNG TOV GUYYPAPEQ.

Abstract
Through the study of the ancient text in Diophantus’ Arithmetica, it is clear the effort of writer to
give the reader the tools in solving arithmetic problems by means of a methodological way of an
algebraic thought. The purpose of this announcement is to present a way of studying Arithmetica
in order to understand the algebraic and didactic way of Diophantus’ thought.
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E&okeimon 100 KOWVOU pE TIC EQUPUOYES
TOV OLUOIKTVOV:
N TEPIMTMOG TOV EQUPLOYADV POPOAOYLOS
pépog 11

Homayewpyion Mupto, ®appdkns Nikoraog
Tuqpuo Madnpotikov AILO.,
myrtomp@hotmail.gr, farmakis@math.auth.gr

Mepiinyn

H épevva 01e&nyOn pe toyaio derypotoinyia omov delypa rav 505 avOpwmor OAwv TtV
NAMKIOV. AQPOpovscE TIC EPAPLOYES TOV O1AOIKTVHOVL Kol TOG0 e€otkeldUEVOL elvar ot TOAITES pe
avtés. H ovAloyn tov otoyeiov éywve pe epotnuatoddyo 27 gpotiocwv. Ta epotnuatoloya
otaAOnKav ce OAn v EAAGS0 Kot oe peydAo MOGOGTO TO EPMOTNUATOAOYIO GULUTANP®ONKE
niektpovikd KabBmG o1 TEPIGGOTEPES NAKIOKEG OUAOEC UTOPOVGOV VO TO GUUTANPDOGOLV
EVKOAOTEPO. OO TOV VTOAOYIOTN] TOVG. X€ KOMOEG OUMG TEPUTAOCEL, Omwg GvOpwmot
peyaAvtepNg nAkioc, ot amavtioelg d00nkav da Loone. Kabag £xel mapovciactel éva peydro
KOUUATL TNG £PELVOG KOl AOY® EKTETAUEVOL VAIKOV, 1] GLYKEKPLUEVN epyacia Ba avaidoet Kot Oa
TOPOVCIAcEL GALO €va KOUUATL TNG €peuvag, EEKIVAOVTOG TAVTO om0 TNV OovoQopd T®V
ONUOYPAPIKAOV GTOtYEIV. AVOADOVTOL Ol EPOTNGELS TOAAATANG EMAOYNG TOL VINPYAV KOl GTO.
800 EPOTNUATOAIYIE TV XPNOTAOV Kat pn xpnotdv. Tivovion dokpooieg X — test (Chi-square
test) peta&y Cevydv petofAntov, ®ote va dwmictmbovv mbavég cuoyetioelg petalld Tovug,
ELEYYOG KAVOVIKOTNTOG KOl EAEYYOG OLLOIOYEVELNG,
Agarg krewrd: Eoeappoyéc owadiktvov, Eoeoappoyés @oporoyiag, detypoatoAnyio, deiyua,
ocvoyétion, dokipacio X-.
MSC2010: 62D05, 62E17

Abstract

The survey was conducted by random sampling where the sample was 505 people of all
ages. It involved the Internet applications and how familiar people are with them. The data were
collected by questionnaire 27 questions. Questionnaires were sent to areas of Greece and to a
large extent the questionnaire was completed electronically as most groups could fill them more
easily from their computer. In some cases, however, such as older people, the answers given
personally. As it has been shown a great piece of research and because of extensive material, this
work will analyze and present another piece of research, always starting from the reporting of
demographic data. Analyze multiple choice questions that existed in both questionnaires of users
and non-users. Tests are X - test (Chi-square test) between pairs of variables in order to identify
possible correlations between them, control of regularity and control of homogeneity.
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XXEATAXMOYX THX ATAAXKAAIAX METPHXHX AITPOXITQN
AINTIOXTAXEQN ME XPHXH TQN 'EQMETPIKQN XQPQN
EPT'AXIAX

Moaradémoviog Do & Nikorovroviakng Kovetavrivog’
"Mruyo00yog IITAE-TIAM & *Avaminpotic Kadnyntmg,
[Mavemotpio Avtikng Maxedoviog
papadopoulosfotis85@yahoo.gr & knikolantonakis@uowm.gr

Mepiinyn

O otoyog g mapovoag epyaciag elvar mn aviivon oG oepag  podnuitov  pe
dpPaGTNPLOTNTES TTOL APOPOVV TN UETPNON ATPOCITOV ATOcTAGEMV. Ot HETPNGELS QVTEG YivovTot
pe T ypnon evég epyodeion tov 16°° aidve, KOTOoKELOOTAS TOL omoiov ftav o T'dAhog
punyovikog Jean Errard, kot n Asttovpyio tov Pacileton otig 1010t 1EG OpolV, opboywviov Kot
IGOOKEADV TPLYDOV®V. LKOTOG TNG XPNONG ALToD TOV 10TOPIKOV OpPYAvov G711 ddacKoAMa TG
yeouetpiog eivar vo cvvewdnTomoOmcovy ot panTég TOV MPAyHaTIKO AOYo VmapEng g
YEOUETPLOG O avayKoio EPYOAELD Yoo TNV ETIAVON TPOUKTIK®OV TPOPANUATOV. ZTN GUVEXELD, HE
d&ova ™ Bewpia tov ['eopetpikdv Xopov Epyociog, avaidetor 1 YEOUETPIKN £pyacio TOV
ocvvteheitan og KAOe pdOnuo. H avdivon g yeopetpikng epyaciog mov akolovdel priodoel va
yiver éva ypficlLo epyaieio ot XEPLOL TOV EKTOOEVLTIKMY Yol TNV KOTAVONOT NG dadtKaciog
péBnong kot v opydveeon g SdacKaAING TOVG.

The aim of this study is to analyze a series of five one-hour lessons with activities related to
measure inaccessible distances. These measurements were made by using a 16th century tool
which manufacturer was the French engineer Jean Errard, and its operation is based on the
properties of similar, rectangles and equilateral triangles. The purpose of using this historic tool
in the teaching of geometry is to make pupils aware of the real reason for the existence of
geometry as a necessary tool for solving practical problems. Then, guided by the theory of
Geometric Working spaces we will analyze the geometric work that takes place in every lesson.
The analysis of the geometric work that follows aims to become a useful tool for teachers to
understand the learning process and the organization of their teaching.
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EPEYNHTIKH ITPOXEITIXH TQN AITIOYEQN KAI XTAXEQN
TQN EKITAIAEYTIKQN THX AEYTEPOBAOMIAX
EKITAIAEYXHX XXETIKA ME THN ANAIITY=ZH TOY
IF'EQMETPIKQY YKEIITEXOAI XTHN EKITAIAEYXH

AOnva Maredomovrov', Maipny ®epraxn’
'Exnoidevticoc, MSc Adaxticri tov Modnpatikév, papath@master.math.upatras.gr
*Oorfipro, Ti. Mabnpatikév, Mavenomo Hotpdv, fermar@student.math.upatras.gr

Iepiinyn
2KOTOG OTNG TNG EPYOCING NTOV VO LEAETNGEL KOl VO OVOADGEL TIC ATOYELG KOl GTACELS TV
eKTAOELTIK®V TNG AgutepoPabnag Exmaidevong oyetikd pe t dwackorio g [eopetpiog.
ATO 1O OMOTEAECUATO OVOOEIKVVETOL 0. OvVTIPAoT OV BudVOuV Ol EKTOLOELTIKOL KATA TN
dwackaiio Tov Madnuatikdv, yeyovog Tov TPOKOAEL OPKETO EVOLAPEPOV Y10, TEPULTEP® EPELVOL
amd O00VLG AoYOAOVVTOL HE TIG OVYYXPOVEG TPOGEYYIGES OWaoKOAlNG kol pudbnong tov
MoOnpotikov.

Abstract
Aim of this project was to study and analyze the views and attitudes of the Secondary
Education teachers on the teaching of Geometry. The results highlight a contradiction
experienced by the teachers of Mathematics in Secondary Education, a fact which causes enough
interest for further research by those involved in the modern approaches of Mathematics teaching
and learning.
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SageMath: 'Eva Aoyiopiko yro MaOnpoatikovg

Anpuitprog I'. Ilaraypnotovong I'eopyrog X. Xte@aviong
MoaOnpatikog Kafnyntig
Y noymoelog Awdktopag Tunua Epappocuévng
Tupo Epappoopévng HAnpogopikng
[TAnpoopikng [Movemotuwo Makedoviag
[Mavemotmpio Makedoviog steph@uom.gr

dpapachristoudis@uom.edu.gr

Iepiinyn

H dvvatdtra gpriong tov H/Y yia v exilvon npofAnpdtov cuvietd arapaitnto Tpocodv
vy tovg pafnpotikovg onpepa. To SageMath eivar éva Ymoloyiotikd Zvotnuoa Alyefpog
OVOIKTOD KMOIKO HE OPKETO EAKVOTIKO YOPUKTNPIOTIKA. X& QUTAV TNV €pyacio KAvovue o

cuVTOUN TTAPOLGINGT) TOV Kot TOVILoVUE To KLPLOTEPO TAEOVEKTILOTO YPTIONG TOV.

Abstract.

The use of computers for problem solving is a necessary asset for mathematicians
nowadays. SageMath is an open-source Computer Algebra System with many attractive
attributes. In this paper we make a brief presentation and stress some of the most important

advantages of its use.

A&Eerg Khewowd: Ymoloyiotikd Xvotnuota AAyeppag, SageMath, Python, Cython,

MoOnpatikd, EAevBepo Aoyiopiko.
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MAOHMATIKA KAI ®YXIKEX EINIEXTHMEX: MIA XXEXH
AAAHAEEAPTHXHX TOXO
I'NQXTH AAAA KAI TOXO AI'NQXTH

Anuitprog Ilascog Iodvva I'klovréka
Kobnynmce Mobnuotikov Kodnyntpa 'eowroyiog
YnodievBuvtrg 2°° TEA Kihkig Ynodievfovipia 3°° Topvaciov
[Ipbdedpog tov Mapaptiparog Kukkic
EME Kukkig vanagiouleka@gmail.com

dpassosl7@gmail.com

Mepiinyn

H g0 ynon pog amoteiel pio poomdbeia mpocéyyiong £vog d1ttod vITaPKToD TPOPANUATOS
o™ SWOKTIKY TV podnuoatikov ot Agvtepofddue Exnaidevorn. H po mievpd apopd 6to
veyovog 0Tt o1l Puowég emotnueg OAwV TOV TAEEwV ot naBntég £pyovtol avVTIHETOTOL UE
paOnpatikég €vvoles, T onoieg opeilovv va yvopilovv kot va ypnoLLOTOMGoLY, YOPIc Vo Tig
&yovv axopa owaybel oto pabnuo tov poadnuatikov. ‘Etol, ot cuvadeipor tov dvoikadv
Emotpov 61046K0uV TV TPOOTALTOVUEVT] YVOOT TEPIMNTTIKE, EVANPETOVTAG OTOKAEIGTIKA
™V SACKOAN TOV KOV TOvG podnudTeov Kot ot podntég v ypnolomolovy unyovikd. H
dAAN mAevpd agopd avtd mov Olol pag evtomilovpe ®G TMPOPANUA Kot emiBopovpe vo. To
Aooovpe. Noo pdBovv ot pobntég 6ttt Mabnpoatikd dgv oToyevovy HOVO oIV AVom
TOAVTAOK®MV OOKNCEWMV, OAAGL omoTtelovV TpOTO okéyng otnv kabnuepwvn Con. No pmopovv
EMOUEVMG VO avTIAN@BoOV v dueon oyéon mov £xovv ta Mabnpatikd pe tic dAlec Emotuec,
NV EUTPAKTN EPAPLOYN TOVG KAl TNV OTEKOVIGT| TOVG GTNV TPOYUATIKOTNTOL.

Summary

Our introductory report suggests an approach to a twofold problem in teaching maths to
students of secondary school. One part is related to the fact that the students of all three grades
are expected and have to encounter mathematic terms and notions in science courses they are not
aware of as they have not been taught in maths class yet. For this reason our fellow colleagues in
science courses teach them in advance but briefly, facilitating the teaching procedure but also
allowing students to use them perfuntorily. The other part concerns what our students believe
and we all accept it as a problem. The false perception that learning mathematics is only about
solving difficult math problems whereas mathematics suggest a way of perceiving reality.
Therefore, the students should be able to understand how mathematics are connected to other
sciences as well as their applications and reflections in real life.
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H TYXH THX OEQPIAYX TQN APIOMQN XTO EAAHNIKO

Exmoidgutikoi ye1piopoi €vog ToA0OUVIITOV KAGO0V TOV HOONRATIKOV Kot £va. TEIpapa o€
ook TaEn
Taooc Hatpdvng INavvnc Baowierdong
Tunpo Madnuoatikov, ov/po Tatpog Tunpo Mabnpotikov E.KILA.
valdemar@math.upatras.gr giannis.vasileiadis@hotmail.gr

H eionynon pog apiepaveron e etdixpivyy amopntixn o1abeon oro Iveritovro Exmaidevtikng Hotitikng

Iepiinyn
H mapovoa gionynon €xet 600 uépn. 10 TPAOTO EXLYEPOVUE, GE KOTAAANAO KOWMOVIOAOYIKO
mhaiclo, va e&nynoovpe v egaipeon g Oswpiog ApOudv amd ™ d1daktén VAN 610 AVKELD.
210 0eVTEPO WUEPOG  TaPOLGIAlovpE, e €BVOYPAPIKN KOTOYPOPT), TOVG OLOAOYOVUS OO pid
EVOALOKTIKT] O100KTIKN TPOGEYYIOT OE oL OXOAIKN TAEN pe depedvnon (inquiry), mov PacileTat
o€ éva potifo tov Stanislav Ulam.

ABSTRACT:
In this paper we try to explain why Number Theory was abolished from the mathematical
syllabus of the Greek Lyceum. We also analyze data from an alternative teaching experiment, by
inquiry based on a pattern of Stanislav Ulam.
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EKITAIAEYTIKA ITAIXNIAIA

I'eopyrog K. Movridkog
MobOnpatikodg, email: gpavlak@gmail.com

Mepiinyn

[ToAdol exkmoudevtikoi, 1dwitepa ot ONUOTIKGL OYOAElQ, €xovv meEWGTEL Yo TNV
AMOTELECUATIKOTNTO TOV EKTOUWOEVTIKAOV ToYVIOLOV KOTA Tn O01000KoMa TV pHadnuatikov,
a@oL oivovv ™ dvvaTdTTA YO0 TNV KAAAEPYELD TOPAAANAL TOV YVOCGTIKOV, CLVOUICONUOTIKOV
aALG KO KOWOVIKOV TAELP®V ™S pudnong. Embupmvtag va avadeifoope tov poro tov (un
YNEWKAOV)  EKTOOEVTIKOV TAVIOIOV ot podnpatikn  ekmaidevon, 0Oo mopovcidcovpe
GUVOTITIKA KATOLEG GUYYPOVEG EPEVVEG OO TIC OTOIES PALVETOL TL UTOPOVV VO OGS TPOGPEPOLV
o1 dwaockaAio. TéLlog, Ba meptypayoovpe éva omAd 6TO GYESGUO KOl GTN XPNON ToyViol, Tov
éxel ypnowomomBel otn oyolkn tdén v eEdoknon yvoocewv kot Oa Pydlovpe kdmoio
GLUTEPACLLATA.

Abstract

Many teachers, especially in primary schools, are convinced of the effectiveness of
educational games in the teaching of mathematics, since they give the possibility of growing
alongside the cognitive, emotional and social aspects of learning. Wishing to highlight the role of
(non-digital) educational games in mathematics education, we will briefly present some recent
research that shows what they can offer us in teaching. Finally, we will describe a game which is
simple in use and design, and has been used in the classroom to practice skills and we will draw
some conclusions.
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QY EITHPEAZOYN OI EIIIAOXEIX XTA MAOHMATIKA
AYKEIOY THN EIIIAOT'H XXOAHX

ITéyrwov Bacukn
MoOnpatikés-Msc E@appocpévne Xtotiotikng
email:vspegiou@gmail.com

Hepiinyn
H mapobdoa epyacia £xel ¢ oKomd Vo SIEPEVVNGEL TN GYECT] TOV EMOOGEDV TOV LAONTOV
ota MaOnuotikd Avkelov, pe v emAoyn OAAG Kol TNV €100Y®YN TOLG OE OYOAEG TIG
TprroPdOuog Exmaidevong. Ewdwotepa, oamd T1g amaviioslg mov €dmcav 374 poumtég
KOTOYPAQOVTAL Ol EMOOGELS TOVG ota Mabnuatikd otig tpelg taéelc Tov Avkeiov. TlapdAinAia,
mapovcstalovial TAoelg TV pHontdv Tpog oxorés kot katevBivoels. Télog, amd v oKomd
TAEOV TOL QoutNTN, Yiveton €vag amoAoyiopdg yo to Babud emppong towv Mobnuoatikdv ot

LB TIKY 0AAG KO TNV QOTNTIKY GTOS0dPOLI0 TOVG.

Abstract
This essay’s intention is to investigate the connection between the grades of the students at
school Mathematics along with their entry at certain Universities. Specifically, through the
answers that were given by 374 university students their performance at Mathematics in all three
High-School classes is recorded. What is also presented is the position and the directions of the
students towards certain university departments. Finally, an overall evaluation about the impact
level of Mathematics of their School and Universities days is made, this the students perspective.
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MeAétn KEVTPIKIGS ELUOTIKIG KPOVOTNS OV0 COUATMV NE AOYIGUIKA -
REPITTOON UNoEV emi Amelpo

Mavaywotng Ietpiong
papetridis@sch.gr

Mepiinyn

2mv gpyacio autn HEAETAUE TNV KEVIPIKY EAAGTIKY KPOVOT| LeTAED VO oNUElK®V HaldV
Kol €WWIKOTEPO TNV TEPITTOON Tov TO €val amd to. 000 copoto opyikd npepel. To Béua
avonTuGGEeTOl 6T0 oxoMkd eyyepidr duvowne B' ko I T'evikov Avkeiov g Opdodag
[TpocavatoMopod Tov Oetik®v Znovd®dv woTOco 1 dkN pog Bedpnon apopd ot HEAETN TOL
Qoawvopévou pe v Pondela AOYIGIIKAOV avolyTtod KOJKa Apa gival meptocoOTePo “Propatikn”.
YKkomodg G MeAETNG elvor M OdaKTiK) a&lomoinon TOV GUYKEKPIUEVAOV AOYIGHIKOV GTNV
KaONUEPIVI] TPAKTIKN TNG GYOAKNG TAENG.

Abstract
In this paper we study the central elastic impact between two point bodies, in particular the
case where one of the two bodies is stationary. The subject is developed in textbooks, but our
approach concerns the study of the phenomenon with the help of open source software so it's
more "practical". The purpose of the study is the didactic use of specific software in the daily
practice of the classroom.
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Melétn kiviong pEcov Yoponc emt KOKAOL NE TO YEMUETPIKO
Aoywopko Sketchpad

Iodvvng IMAatapog,
nA. Tay. plataros@gmail.com

Iepiinyn: To Sketchpad, eivar éva yewpetpikd dvvopukd AOYICUIKO GYESIOGUEVO KLPIMG Yo
Evkeideia Bedpnon g leoperpiag. Opmg pmopel va avadei&etl pe evolapépovia tpomo, onA.
pe kivnom, emomteio, OLVOUKT oyediaon Kot aioOnTikd amotéhecpa, Oépoata AVOALTIKNG
l'sopetpioc, To onoior pmopov va evtayBodv oto Avarvtikd mpdypappo Ieopetpiog g B’
Avkeiov, evomowwvtog Tprywvouetpio, mopapetpikés 600 daotdcemy, kot Kivnuatikn omyv
Do, pe v Avorvtikn F'eopetpio, a@od 1 mopapeTptkny HETOPANTA t, TPOKVTTEL PLGIKE, MG
YPOVOC.

Summary: Sketchpad, is a dynamic geometric software designed especially for Euclidean
consideration of Geometry. However, it can bring in an interesting way (movement of geometric
objects, supervision, experimentation, dynamic design, aesthetic result) subjects of Analytic
Geometry, which can be integrated in the curriculum of Geometry of second High school class,
unifying trigonometry, two-dimensional parametric equations, kinematics in physics and
Analytic Geometry, since the parameter t of the equations can be interpreted in a natural way, as
time.
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Epevvntika kon pgbodoroyika emraxorovdo
NG EMIAVGTG EVOG poONpaTIKOV TPOofipaTog

Avopéag IMoviog
YyxoAkdg ZopuPovrioc Mabnpatikov ®@eccarovikng
andremat(@otenet.gr

Iepiinyn
Ymv ewonynon UHe oagopun éva 0g0OUEVO  TPOPANUE  SlOTLITOVOVTOL  EPMTHUOTOL,
KOTOYPAPOVTOL TOPOTNPNCELS Kot divovTal amovIinoels o€ {nTtUate Tov apopodv 6Ty emilvon
npoPAnudtov. H eionynon dev eotialeton pOVo GTIC SLOOIKAGIES TOL TPAUYLUTOTOLOVVTAL KOTA
NV enilvon evog TPoPANUATOS, AALAL KO GE EPOTILLOTO TTOV TPOKVITOVY UETA OO QLTHV.

Summary
In this report, questions are formulated, remarks/comments are recorded and responses are
given to issues related to the problem solving. This approach does not only focus on the process
that occurs during the solution of a problem, but also it focuses on questions that arise after the
solution.
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To padnpotiké Xyolreio Tov Behrypadiov
"Eva mtapddsrypa idpvong oyoreiov Emotnuov
Yo TNV EAANVIKY] HEGT EKTOIOEVOT)

IMoviog Avopéag
YyoAkdg ZopPovroc Madnpatikov @escarovikng
andremat(@otenet.gr

Hepiinyn:
2TV €161YNON TEPLYPAPOVTOL Ol OPYES KOl Ol KAVOVES AEITOVPYING, Ol TOdAY®YIKOlL GTOYOL
KOl Ol dpacTNPOTNTEG TOL €)Yl avantHEEL To Mabnuatikd Zyoieio tov Belypadiov katd
duwpkelr twv 50 gtdv amd v dpvon Tov. Ot mAnpoopieg mponibav amd v TPOGPATY
EMIOKEYN TOL E10MYNTN OTO GYOAEIO KOl O CLYKEKPIUEVO OO EVTLITO DMKO, OO GUVEVTEVEELG
LLE TOV TGNV Kol TOV VOV d1EVOVVTI TOL Kol [LE OPIGUEVOLS SLOACKOVTES TOV LYOAELO.

Summary:

The presentation outlines the principles and rules of operation, as well as the pedagogical
objectives and activities, developed by the Mathematical School of Belgrade since its
foundation, 50 years ago. All the information came from the author’s recent visit to this school
and especially from printed booklets, from interviews with the former and the current school
director, as well as from some other teachers that were interviewed in the school.
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H ANAI'KAIOTHTA THX AIAAXKAAIAX
THX XTEPEOMETPIAX XTO AYKEIO

INavwne I'. Paiing
YyoAkdg ZopuPovrioc Mabnuatikodv Bopeiov Atryaiov
e-mail : irallisO1@gmail.com

Hepiinyn.

H mapovoa epyacio amotelel icmg pia mpoonddeia va akpoacBodue TV Evaydvio, Kpovyn
OA®V T®V VTOGTNPIKT®V TOL Kivipatog «Back to the Basicsy.

Metd v eioBoin Tov «Movtépvav Madnpatikdvy ot Aebv, oArd kKot oty EAAnvikn,
Mobnuatikr; Exmaidevon £€ywve katovontd omd apketovg Mabnpatikodg OtL mpémer va
yupicovpue Eava wicw og wo mapadootakd Avarvtikd [Tpoypdupota cmrovdmy.

Sopupadifovtag pe v Evporaikny Exmodevtik) kowvotnta, dpyloe, omd T OeKAETiol TOL
‘60 n otadokn amodvvdpmorn e Evkieidelng ewpetpiog kot m eloaywyn véov Topéwmv
(Qewpia Zuvorwv, Apnpnuévn Alyeppa, Nmiag popeng Mabnuatikry Avaivon) oto EAAnvikéd
TPOYPULULLO CTTOVODV.

Oo 7TPOoTOOCW® OTN CULVEYEW VO EMYEPNUATOAOYNO® VIEP TNG EMAVAPOPAS TNG
dwaokaiiog g Ltepeopetpiag oto Avkelo. Befaiog n Xtepeopetpio mepiapfovotay péypt
TPOGEATO OTN O00KTEN VAN, OU®G CLOTNUOTIKE Ogv O10a0KOTAY OTNV TAEWOVOTNTA TOV
Avkeiov. 'Etol TeMKkd TEPGL GTAUATNOE VO VITAPYEL KOl GTI OOAKTEN VAT).

Eivatl evtuyng n ovykvpio mov T @eTviy XyoMkn yxpovid eraviife otn ddaktén VAN TG
I'sopetpiag e B Avkeiov ) Xtepeopetpio. Mog divetar £161 1 ukoupio vo evTAEOVUE KO TOAL
oTo XyoAgio pog tn ZtepeopeTpiaL.

Abstract.

In 1959 the trend in Mathematical education was to replace Euclidean Geometry in the
secondary school curriculum with more modern mathematical areas, as for example Set Theory,
Abstract Algebra and (soft) Analysis. The branch of Geometry which disappeared totally was
Solid Geometry.

Nowadays there is a general call that geometry return, as the introduction of the alternative
mathematical areas did not produce the desired results.

In this paper I'm trying to convince the Mathematical Society the necessity for Solid Geometry
to be taught in the Greek Secondary Schools.
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A&wohoynon EAvik@V opil®v TOU KOTUOCKEVUGTIKOD KAGOOV 6TV
nepiodo T Owovopkc Kpiong

Baoirerog Pavtomovirog
MBA, Owovoporoyog, raftopoulos_v(@hotmail.gr

Moavoing Kpnrtukog
Ph.D, M.Sc, MaOnpotikog, kmn@aueb.gr
Owovopko Iavemompio Adnvov

Iepiinyn

Ymv mapovoa epyocio Tpoteivovpe o pEBodo aEoAdYNoNS TPIOV GTAdIWV TOAAATAGV
napayoévtev, 1 onoia Paciletor oty IlepiBdilovsa Avaivon Agdopévev (Data Envelopment
Analysis, DEA). Epapudlovpe v mpotetvopevn néBodo yio tnv HETPMNOTN NG OmTOS0TIKOTNTOG
TOV KOTAGKELOOTIKOV OpiAov mov eivar gonypévol oto Xpnuatwotpo AOnvav coe mepiodo
OWKOVOUIKNG Kpiomg, ovykekpiuéva amd 1o 2009 péypt ko to 2014. H amodotikdtnto tov
EMYEPNOEOV Elval piot TOALOAGTATN €Vvold, Ol OmAOl YPMUOTOOIKOVOULKOT OEIKTEC OTMG 1
amod0TIKOTNTO TV TOAcE®VY (return on sales — ROS) kot n amddoon tov enevdvoewv (return
on investment — ROI), yapaxtmpilovv ce Kavomomtikd Pabud TV YPNUOTOOUKOVOUIKN
anddoon. Qot000, EMEWN 1 ETAPIKN amddoon eivar €va oOVOETO OVOUEVO, £vo. LOVTELO
TOALUTAGDV ToPayOVTOV UTOPEL VO EKQPAGEL TNV ETAUPIKT ATO00T| e LEYOADTEPT OKpiPeLa.
A&Eg1g Kheword: EAAviKoc kataokevaotikog kKAadoc, [epidiriovoa Avdivon Aedouévav, un
TAPOUETPIKN HEBOOOC, AmOdOTIKOTNTO.

Performance evaluation of Greek construction industry sector in time of

economic crisis
Abstract

The paper propose a performance evaluation method of three stages and multiple factor
based on the Data Envelopment Analysis. We implement the proposed method for measuring the
efficiency in a set of fifteen groups of Greek construction industry that are included on the
Athens Stock Exchange listed companies in time of economic crisis, namely from 2009 to
2014.The performance evaluation is a multi-dimensional concept, simple financial indicators
such as profitability of sales and the return of investment characterize sufficiently the financial
performances. However, because the evaluating corporate performance is a complex operation, a
multiple factor model can express the corporate performance more accurately.
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MH I'PAMMIKH AYNAMIKH
YE MONOIIQAIAKH AT'OPA

INopyog Lapagomoviog
Kanynmc Anpokpiterov Iavemompiov @pdxng
Tunpo Owovopukov Emoetmuav
gsarafop@econ.duth.gr

Koopag lomadémoviog
Metamtuylakog eortng
Tunpa Owovopkov Emetnpov
hurdlerofthrace@yahoo.gr

Mepiinyn

2mv tapodoo epyacio mapoLGlAlOvE L0 EPOPUOYN UN YPOUUKNG £EICMONG dapop®OV
OTNV UIKPOOIKOVOUIKY] Bewpio kol €01kOTEPO GE POVOTOALOKY oyopd. YmoOétovpe OTL O
HOVOTTOANTAG  0ev yvopilel ™ ocvvapmnon {\tnong (éxet meplopiopévn opBoroykdtnra) Kot
YPNOOTOIEL EVOL UNYOVIGUO ETAOYNG GTPATNYIKNG TOV GTNPIilETON GTN YVAOGCT TOL 0PLIKOD TOV
képdovg. Emiléyer onhadn v mapoydpevn mocoOtnTo £I61 OCTE 1 UETAPOAN NG va ivor
avédloyn Tov oploKkoy KEPOOLG Tov. YmoBétovpe emiong OTL M GLVAPTNON KOCTOLG Eivol
TETPAYOVIKNG LOPPNG. ATOdEKVOETAL OTL 1] 1I60ppOoTia TG dLVaUIKNG e€icmwong tavtileTot e
0éon peylotomoinong Tov kEPSoLg Tov Kat e€etdleTal 1 gvoTdbeld TS AvadekvigTon emiong,
HEG® aplOUNTIKAOV TPOGEYYICEMV, 1| ELEAVICT) TOAVTAOKOTNTOS GTNV ayopd apol gppavifovral
un mpoPAEYIIES (XOOTIKES) TPOYLES.

Abstract

In this paper we present an application of a nonlinear difference equation in microeconomic
theory and especially in a monopoly market. The entire demand and cost functions have general
non-linear forms and the equilibrium state of a bounded rational monopolist model is studied.
The model’s equilibrium is equal to the level of price that maximizes the profits, as can be seen
in the classical microeconomic theory. However, complex dynamics can arise and the stability of
equilibrium state is discussed. The complex dynamics, bifurcations and chaos are displayed by
computing numerically Lyapunov numbers and sensitive dependence on initial conditions.
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E®PAPMOI'H ENOX TAAIZIOY MAOHMATIKQN EPT'AXIQN
2TO XXEATAXMO AIAAYXKAATAY TQN IXOAYNAMQN
AATEBPIKQN ITAPAXTAXEQN

Kaiénn Zwomn Evota0io ATocstoromovrov AmooTéANG Xidepng
kalsiopi@gmail.com efsapostol@sch.gr aposider@gmail.com
Mepiinyn

H epyasio eotialetl oto eyyeipnua e epappoyng evog miatsiov Mabnuatikedv Epyacidv
(ME) og o d1daktikn mwoapéppfoacn otnv dryefpa mov S1OAcKETOL GTNV TPAOTN TAEN TOL AvKEiov.
[T cvykekpléva, ETIKEVIPOVETOL GTOVG TOPAYOVTEG TOV EMNPEAGAV TO GYESCUO EPYACIOV
CYETIKOV HE TNV £Vvoll TOV 10000VVOU®OV OAYERPIKOV TopacTdoemy kobOG Kol oTo
YOPOKTNPIOTIKA KOl TIS YVOOTIKEG OMOLTIGES TOV EPYACIOV GTN QACT E60YMYNS TOVS GE
dwmpaypdrevon oty 1aéN. O oyedacpnds d1dokTik®V moapepPacemv pe Paon éva mhaicio ME
eatvetar 6t pmopel voo ODGEL GTOV EKTAOEVTIKO Lol EIKOVO Yo TIG PAGES SLUUOPPOONG Kot
eEEMENC oG dwaokaiiog, va ypnoyonombel og eakdg Yoo TPOPANUOTICHOVS GYETIKA LE TN
dackaAio Kot vo TPOGPEPEL KOWVH YAMGGA Yo suINTHGELS TEPT O100CKAALNG TV HabnUATIKOV
OT1 GYOAKN TAEN.

Abstract

This work focuses on the venture of applying a frame of Mathematical Tasks (MT) in a
teaching inervention in Algebra of the Ist grade of Lyceum. Specifically, centres on the factors
which affected the planning of tasks regarding the concept of equivalent algebraic expressions,
as well as on the characteristics and the cognitive requirements of tasks in the phase of
introduction and negotiation in classroom. Planning teaching intervetions based on a frame of
MT seems offer the teacher a view to the phases of configuration and development of a teaching
process, could be used as a lens for speculation on teaching and also could serve as a common
language for conversation about teaching mathematics in classroom.
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«OA XTPIYEI TO AEQD®OPEIO;»
MIA APAXTHPIOTHTA AIEPEYNHTIKHX MAOHXHX

Maprog Xmaong
MoaOnpatikdg, MSc, MEd, Empopemtic B” Emutédov
kaOnyntg Hepapatikov Avkeiov Ayiov Avapydpwv
mspathis@gmail.com, mspathis@sch.gr

Hepiinyn

Ymv moapovoa epyacia pog mapovotdlovpe pépog pag ddackariog — dpacTnpOTTaS, 1|
omoio Tpaypatoromnke ota mAaiclo TG cuvepyasiag Tov oyoieiov pog pe to Ioavemotimo
ABnvov yia 10 gvponaikd mpdypappo Mascil (Mathematics and Science for life) oe tuniua
padntaov g I' Avkeiov.

To Bewpntikd vidPabpo tov mpoypdupatog avtod Paciletar otn diepguvnTikny paOnon
(inquiry based learning) kot 0 6yed0GHAC KAl | VAOTOINGT TNG GLYKEKPLUEVNG OPACTNPLIOTNTOG
Baciotnke omv «oavolyty Jlepgvvnon» pHe 1O Pacikd epOTNUO NG OpactnpldtnTosg vo
OlOTLTTMVETOL ATOKAEIOTIKA omd Tovg pobntéc, Ommg Ba eEnynoovpe  avoALTIKOTEPO OTN
ocuovéyele. H dpaocmmpiotnro vAomomOnkKe OHASOCGLVEPYOTIKA, YPNOLOTOID-VIOG OTOV
ypewlotav, v Zovn Emuceipevng Avantuéng tov Vygotsky.

Abstract

In our present paper we present a section of a teaching — activity, which took place as part of
a collaboration of our school with the University of Athens under a European program named
Mascil (Mathematics and Science for life), for a class of 3" year senior high school students.

The theoretical background of this program is based on inquiry based learning (IBL) and
the design and implementation of this activity was based on “open inquiry” with the main
question of this activity to be posted exclusively by the students, as we shall explain in detail
below. The activity was implemented group—collaborative, using when necessary, the zone of
proximal development of Vygotsky.
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2YNHOEIX ENNOIOAOI'TKEX AYXKOAIEX TOQN MAOHTQN
XTH MAOHMATIKH EHATI'QI'H KAI TPOIIOI
ANTIMETQIIIXHX TOYX

Yopeovioov EAévn — ElevOepia
Email: Eleni sidi@hotmail.com

Iepiinyn
H epyacio ovtny eivour to mpoiov oovleons tg Pifrioypagpios s Aidoktikng twv
MoaBnuotikaov exi o0 Géuatog TV dDEKOLIMY TOV OVTIUETWTILOVY 01 HOONTES OVapOopIKd, e THV
evvoia s Mabnuatikng Eraywyns kot Exel ¢ otoyo Vo TPOTEIVEL TPOTOVS VIO, TV OVTIUETOTION
TOVG.
Abstract
This work is the result of the merging of findings that Mathematics Teaching literature has
to offer, concerning the difficulties students deal with when faced with the concept Mathematical
Induction. This paper aims to propose ways to address these difficulties.
Ag&Eerg Khewowa: MaOnuotikny Enaywyn, evvolohoyikég SuskoAied.
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Evvol0Loy1kég petapopés 610 YveoTiko oimoio I'ewpetpio-
AlyeBpa: 0 opioudg TOL YIVOUEVOD aPON@V péca o TOV
TOAAATAOGLOGUO EVOVYPANN@OV TUNRATOV.

AvaoTaclog ZOTNPaKNS,
Ymnoy. Ap.
Epyaotpro Mobnuotikov, Adaktikng kot [ToAvpéowmv,
IITAE, ITavemotuio Aryaiov
asotirakis@aegean.gr

Evyéviog Avygpivog
Epyaompro Mabnpatikov, Awdaktikng kot [loAvpécwv,
[ITAE, ITovemomuo Atyaiov
eavger(@aegean.gr

Mepiinyn

210 apBpo owTd TEPOLGLALETAL LEPOG LG EPYOCIONG LLE OTOXO TOV YEMUETPIKO OPIGUO TOL
YWoUEVOL gVOLYPAUU®V TUNUATOV Kol TNV amOdEEN TOL KOvOVO TPOCT OV Kol OoTEAEL Lo
TPOCITH KOl TPOTOTLTY] EVVOLOLOYIKN peTapopd oto dimoAro ['ewpetpia-Arlyefpa. To devtepO
BpAio Tov otoyeimv tov EvkAeion mepiéyel kar epappoyn me yeouerpiog ommv aAyeppa n
omoia amodiderol kKupimg otovg [MuBayopeiovs. Ta npdta déka Bempnpata apopodv aryeppikég
TOVTOTNTEG TOV omoiwv M amdoedn yivetar pe t Ponbewr g évvolag tov gupadov. H
aVTIGTOlY1oT TOL Ywouévou evbuypdupmy tunudtov pe to gupaddv opboywviov, nrov
OVOOTOATIKOG TTapdyovtag oo TV avamtuén g ailyefpag pe pebodovg g yeouetpioc. Méca
amo (o tétotn Bedprnon NTav advLvaTov vo avamtuydei ) évvola Tov apvnTikov aptpom.

Summary

This article presents part of a work in order to define by means of geometry the product of
line segments and the proof of the sign rule. The second book of Euclid contains data and
application of geometry to algebra which is mainly attributed to the Pythagoreans. The first ten
theorems involve algebraic identities whose proof made by means of the concept of the area. The
mapping of the product line segments with the rectangle area was deterrent to the development
of algebra to geometry methods. Through such an approach it would be impossible to develop
the concept of negative numbers.
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H ITPOOAOX THX EINIXTHMHX KAI
H EMMONH XTH XYNOHKH THX XYNEIIEIAX

Baouvukn Xotnponovriov
sotvicky(@gmail.com

Mepiinqyn

Xmv mopovoa epyacia Ba mapovcsiaotel 0 pOAOG TNG GLVONKNG TNG GLVEMELNG KOl TOL
COVTIKOVOVOY OVTNG 6TV TPO0d0 TOV EMCTNUOV, £I61 OM®G ovaAVETAL 6T0 £pyo Ttov Paul
Feyerabend «Against Method». H emiyeipnuatoroyio mov cvvtifetor £xel okomd vo Katadei&et
NV, TOAD GVyva epavilopevn, avemdpkela TV peBodoAoyidv g emotuns. Avtd copfaivet,
Om®¢ VooTNPilel 0 PIAOGOPOG GTO £PYO TOV, EMEWDN OEV KATAUPEPVOLV VO, dMOOVV ETAPKEIG
Kavoveg ywo v Kabodnynon g dpactnpdmrag tov emotnuoévev. Eivoar pdtoio va
mepuévovpe Ot pepkol amhol peBodoroyucol kavoveg Ba pmopésovy va eEnynoovy KAmote TV
emotun. Kt avtd yiati diec o1 pebodoroyieg vdkevtar oe mepropiopovs. ‘Etot, vrootpilet o
Feyerabend, «n povn apyn mov dev avayortiCel mv mpododo gival n apyn: OAa emtpénovion. Me
napodeiypata, Kupimg amd TNV 10Topio TOV QUOIK®OV ETICTNUOV, KOTOOEWKVOETOL YlotTl 1
opotopopoio etvar gx8pog g mpodoov eve, avtifeta, 0 TOAUTAAGIOGUOC TV BemPldV Lo
dtvel otoyyelo mov Ogv UmMOPOVUE VO EYOVUE TPOCKOAANUEVOL GE TOPAOEOOUEVES apPYES KOt
pefodovg.

ABSTRACT

In this paper I will present the role of the consistency condition and its “counter-rule” in the
progress of science, as analyzed in Paul Feyerabend’s work “Against Method”. The arguments
intend to demonstrate the most frequently occurring deficiency of the methodologies of science.
The philosopher argues that this happens because because they fail to provide adequate rules for
the guidance of scientific activity. It is futile to expect that some simple methodological rules
will ever be able to explain science. And that’s because all methodologies are subject to
restrictions. Thus, Feyerabend claims, "the only principle that does not restrain progress is the
principle: everything is permitted." With examples, mainly from the history of science, he
demonstrates why uniformity is the enemy of progress while, on the contrary, the proliferation of
theories gives us information we could not obtain by clinging to traditional principles and
methods.
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Emotnun tov Agdopévov kot Madnpoatika: EQappoyn oc ogdopéva
REGMV KOLVOVIKIS OIKTVOONG

Toolokidov EMcaper’ & ®appaxng Nucoraog'
HAextpovikd Tayvdpopeio: eli.tsolakidou@gmail.com
(") TuApo Madnpotikédv A.I1.G.

Mepiinyn
H paydaio avénon t@v ypnotdv ToL S1001KTVOV EYEL WG OMOTEAEGLO OL YPTOTES OVTOV KOl TMV
VANPECIOV TOL Vo potpdloviar TOAAG dedopéva e avto. [TapdAinia, 1 TANPOPOPIKY| KAVEL
ONUOVTIKA Pripota Kot VEEG TEYVOAOYIES amOKTNONG, amodnKeLONG Kot AvAAVONG TV OEOO0UEVAOV
avtov gpeoavitovtal. Opot dnwc Meydha Agdopéva kot Emotun tov Asdopévav katakivlovv
TOV OOIKTVOKO KOGHO Kol OivouV VEEC OLVATOTNTEG KOl TPOOTTIKEG. LTV TOPOVGO EPYACI
napovctaletarl v cuvropia to Bewpntikd vroRabpo Sivovtag TOVg OPIGLOVG TOV OPOV AVTMV.
Axoun mopovotaletor Eva TOPAdEYHO aVAADONG TOV OESOUEVAOV TOV KOWVAOVIKOD SIKTOHOL
Twitter, 0mov pereOnkav péow g yYA®ooag mpoypappaticpov Python ta cuvaicHnpato kot
Ol TPOTIUNGELS TV YPNOTMOV TOL TI 0EOOUEVN GTIYUN COUPOVO KOl LE TNV YE@YPOPIKN TOVG
0¢om. Téhog diveton po podnuoTikn Tpocéyyion tov unvopdtov tov Twitter, Tov oyetileTon pe
T1G POCIKEG TOPAUETPOVS AELTOVPYING TG EPAPLOYTS.

Abstract

In today’s world the rapid growth of Internet users has ultimately effected the vast amounts
of data publicly shared on the worldwide web. At the same time, computer sciences have made
significant steps by offering new technologies regarding the acquisition, storage and analysis of
data. Terms like Big Data and Data Science flood the ‘online world” and by that bring a breeze
of new possibilities and even more prospects. This paper makes a brief introduction into the
theoretical background and explains the definition of both terms. Moreover, it demonstrates an
example of data analysis in relation to Twitter (social network), were an examination into the
current feelings and preferences of users according to their geographical location was performed.
This was accomplished by using the programming language Python. Last but not least tweets are
translated using a mathematical approach which relates to the basic parameters of the
application.
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H AZIOITOIHXH AOI'TXMIKQN AYNAMIKHX TEQMETPIAX
XTH AIAAXKAAIA THXE TEQMETPIAX

Nikog A. ®oTId0MG
Ap. MaOnpotikov
Empopowtig B emmédov khddov I1E 03
E-mail: nikos.fotiades@gmail.com
Website: http://users.sch.gr/nfotiades/

Mepiinyn
2y mopovoo. epyacio eCeTAlOVUE KOTOIES QITIES WOV EUTOOILOVY TOVS UAONTES VO KOVOLY
avaTNPN OTOOEILH TE IO, GOKNON YEWUETPIOS 1] O KOTO10 Gempnio. Kol TPOTEIVOVUE O10OKTIKODS
POTOVS  OLIOTOINONG TV  AOYIGUIKOV OVVOUIKNG VEMUETPIOS YI0. THV OVIIUETWTION TOD
Tpofinuarog.

Abstract
In this paper we examine some of the reasons that prevent pupils to make a formal proof in a
geometry exercise or theorem and we suggest instructive ways of utilizing dynamic geometry
software to confront the problem.
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TA TEQMETPIKA XXHMATA KAI
H XHMAZXZIA THX YITAPEHX TOYX XTA EAAHNIKA
XEIPOI'PADA

Mapia A. Xarkov
Ap. MaOnpatwcog EKITA 1. Zyolwk [ ¢ XOppoviog
mchalkou@gmail.com

Mepiinyn
H rapovoa epyoacio apopd oe 800 EAAnvikd yepodypoaga Madnuotikdv tov 15° kot tov
18” o, ¢ EOvikAc BipAodnkne ¢ Avotpiag kot t™¢ BipAobikng g Anuntodvog
avtictorya. EEetdletor o pOAOG TOV YEOUETPIKMOV GYNUATOV GTNV KATOVONGT TOV TEPLEXOUEVOD
TOV YEPOYPAP®OV 0O TOLG LAONTEG ALTOV TOV GLYKEKPLEVOV YPOVIKOV TEPLOOMV, KABMS Kot 1
avaykaldTnTo 1 Un e VmapENg ToVg 6T KEIEVA.

Abstract
This work is related to two Greek mathematical manuscripts of 15th and 18th century, of the
National Library of Austria and the Library of Dimitsana respectively. We study the role of
geometrical shapes in understanding the content of the manuscripts by students of certain time
periods, and the necessity or not of their existence in the texts.
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H gveMiio TOV podnpatik®v 6tovg vogPOS VTOAOYIGHOVS

Xavtoyrov Hoavayiotng
Panagiotis327@yahoo.gr

Mepiinyn
210Y0G TG MOPOVCOS EPELVOG €ivol VO TPOGOIOPIOTEL 1N YPNON TOV GTPUTNYIKAOV TOL
ypPNooroovy ot Mabnpatikol tng devtepoPddpioc exkmaidevong Katd tn ObpKELD TV VOEPDV
vroAoyiopudv. Oxtd Mabnuotikol e£€TAoTNKAY MG TPOG TIG GTPATNYIKEG TOL OKOAOVON GOV GTIC
apluntikéc mpaelc. Xtnv avdivon tov pefddmv enthvong dSaumot®dnKe OTL 1 TAELOVOTNTO TOV
pafnpatikdv akoAovBodoav Kotd KOplo Aoyo aryopBukég dtadtkacies, oniadn pedddovg mov
Bacilovtav 6g Kavoveg, Kot g TPOS T TANOOG TOV SUPOPETIKMV GTPATNYIKAOV deV Eemepvovoav
T1G OVO.
Abstract
The objective of this research is to determine the use of the strategies, which mathematicians
of middle level education used during mental calculations. Eight mathematicians were examined
for the strategies that they followed to arithmetic operations. The analysis of the results shown
that the majority of mathematicians used methods, which were based on maths’ rules. Finally,
the mathematicians used no more than two different strategies.
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H EAlewyn péoa amé tnv Evkieidoswo I'eopetpia

Xatinotepavov Xogia
sofichat@gmail.com

Iepiinyn

H eonynon agopd 10 oevaplo dwaokariog «H Eidewyn péoca amd v evkieideln
YEOUETPION, TOV EMTPEMEL TN JEPEVLVNON TNG £VVOLOG TOV YEMUETPIKOD TOTOV. XTOYXO0G TOL £ivar
N Oevpvvon TG €VVOlG TOL YEMUETPIKOD TOTOL KOl TEPAV TOV TETPUUEVOV KOKA®V Ko
evbewwv. H diepgvvnon Ba mepthopfaverl melpopotiopnd pe katdAAnio oyxedlacpéva epyoreia,
SOTOTTMOT) EIKOCLOV Kot EAEYYO LTOBECEWV.

O kevtpkdg GEovag Tov Gevapiov gival 0 TEPAUATIGHOG LLE TNV KATOOKELT] TNG EAAEYNG O
ePPAAALOV AOYIoUIKOD, 0 €AEYXOG TOL POAOL TOV TAPUUETP®V TNG, T EMOVOVOKAALYN TNG
wWTog TV onueiov ™¢ EAlelyng kKot M amddeln g W Tag avtig pe puebddovg
evKAeidElng YeOUETPLOC.

Abstract

The presentation is based on a teaching scenario called “Ellipsis through the Euclidean
Geometry”, which will allow a specific inquiry on the concept of geometrical locus, even beyond
commonly-taught aspects, such as circles and straight lines. The aim of this inquiry will focus
upon experimentation using appropriately designed tools, formulation of conjectures and testing
of hypotheses.
The core of the scenario is to experiment through the construction of ellipsis in an adequate
software environment, to test the role of its parameters, to rediscover the characteristic of its
points and finally to prove this characteristic via the Euclidean Geometry.
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EKITAIAEYONTAX EKITAIAEYTIKOYX XTH
AIAMOPO®QTIKH AZIOAOI'HXH XTH AIAAXKAAIA KAI
MAGOHXH TQN MAOHMATIKQN

Ozod0pa Xprotodovrov, [lapackev) Miyani-Xpvoaviov,
ABavaorog I'aydtong
theodoraco@yahoo.gr, pmicha@ucy.ac.cy, gagatsis@ucy.ac.cy

Mepiinyn

To mapdv apBpo acyoreitor pe 10 BERA TG SWOHOPPOTIKNG AEOAOYNONG OTA LaONUOTIKA.
2Komd¢ Tov lvan M TapovsiaoT Kot TEPLYPOEN EVOG TPOYPELLATOS KATAPTIONG EKTOLOEVTIKDOV
deutepofabnag exmaidcvong yuo TNV KATdAANAN €QaproyY| TS OLUOPPOTIKNG aSl0AOYNoNG 0N
dwaockaAio Kot Hadnon ToV HoBNUOTIKGOV Kol TOV OTOTEAEGUATOV TOL OO THV EQAPLOYT TOV.
Xe 00TO TO TPOYPOUUN KATAPTIONG OlveTol Eppacn otnv avdivon Pivieo, ta omoio tpofailovy
OWOKTIKA €mMEGOOL e €QPAPUOYT] OLOUOPPMOTIKNG a&toddynong oe tdelg devtepofdOpiog
ekmaidevonc.

Abstract
This article deals with the formative assessment in mathematics. Its purpose is the
presentation and description of a secondary school teacher training program for the appropriate
implementation of formative assessment in teaching and learning of mathematics and the results
from its implementation. This training program emphasizes in the video analysis, which show
teaching episodes by applying formative assessment in secondary education.
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M£00d01 AVTIHETOTIONG GOKI|GEMV TOV TEPLEYOVY OVIGOIGOTITES
oty VAn ™S I'” Avkelov

Xpovne X. Moavayiotng
pachronis@gmail.com

Iepiinyn
210)0G ¢ epyaciag avtng eivar va katadeier ) Owaktikn oéio TS opadomoinong
AOKNCEMV KOTA Tn HeAETN Sopdpwv acknoewv avdivong I Avkelov kot cuykekpiuévo 6to
evowpépov medlo ¢ avdivone. H telkn omdoeiln eivar xopmdg Sopdpmv vonTiKdV
Aeltovpyudv Kot TOAAOL GUYYPOVOL €PELVNTEC UEAETOVV OVTEC, YVOOTEG MG EPEVLVNTIKEG
otpatnyikég emilvong mpoPAnudtov. H mowiAio kot 1 SVOKOAM TV TPOKLATOVI®OV
wpofAnudtev elvar tepdotio Kot euotKd dev e€avtieitol og £va povo apbpo.

Abstract
The aim of the current paper is to show the grouping of exercises in the study of several
mathematical problems and especially in the field of functions. A problem’s solution constitutes
a complex field of creative work. The proof is the outcome of several intellectual actions, known
as heuristics. The variety and the difficulty of the resultant problems is huge and an article isn’t
enough to run out the subject.
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Anoteléopata Enelepyaocioc Epotnpotoroyiov
70V 3200 [laverinviov Xvvedpiov g EME

EppavounA Kpntikog, Anuntpng KaAABwkag, @avaong MaAadekoag

IMa v a&lordynon tov cuvedpiov 660NKE GTOVG GLVESPOLG LLE TO TEPAG TOV GLVESPIOL TO
EPMTNUATOAOYI0 7OV VIAPYEL oto mopaptnua. Kdébe obvedpog elxe t dSvvatdtmto vo
aE10A0YNGEL GLVOMKA OALG Kot GE O1dpopovg Topelg to 320 cuvédplo g EME, va ovoudoet
adLVOIEG KOl Vo, VTOBAAEL TIG TPOTAGELS TOL Yo PeATimon Tov cuvedpiov 6TO HEAAOV KOl VO
EMONUAVEL TLYOV TAPUANYELS 1] KOl OVGAEITOVPYIEG.

2T0 GULYKEKPIUEVO EPMTNUATOAOYIO €Yve Tpoomdbelo vo cuumepAnEBovy OAeg OLTEG OL
EPMTNCELS TOV Ol OMOVINCELS TOVG OE OWTEC, Umopovv va Ponbhicovv otnv Peitioon
peAloviikdv ocvvedpiov e EME. 'Etor k106G amd epotoelg KAIHaKOS Kol KAEIGTOL TOTOV
UTAKOV KOl EPMTNOELS OVOIKTOD TOTOV Ol OMOiEG WMOPEL VoL OLGKOAELOVV TNV GTOTIOTIKN
eneEepyacia, amotelobv Opmg onueio EKPPUONS OTONGONTOTE ATOYNG N KOVOTOLOG 10£0.G KOt
OTOLOIGONTTOTE ALGTNPNG KPLTIKTG.

H eneiepyasio Tov ototyeimv Tov eponaToroyion Tov akoAovbel elvar ywpig oxdAlo amd
eudc, €101 MOTE 0 oLVAdEAPOG padNuUaTIKOG, Kotd KOpPLo AOYo, OAAG KOL O OTOLNGONTOTE
avayvootng va umopel va Pydiel avemnpéocta cvumepdopato kol ov gival dvvatov, va
npoteivel. EveAmiotovpe 01t pe avtd 10V TpOTo pmopel vo vtapEEL KATAAANAN avadpaon 1 omoia
va Pondnost oe pelhoviikd ovvédpuo. EEdAlov m EME cav {ovtovog opyoviopog €xet
VIOYPE®ON VO ‘0KOVEL OTIC TAPUTNPNOES TOV HeEA®V TNG. Epeig to povo mov kdvoope otmv
TapoVca Epyocio VOl va TIC KOTAYPOPOVLLE.

To 320 cvvédpro 1o TapakorovOnoav mepinov 500 cuvedpot. Tnv tedevtaia nuépa d0ONKav
oToVg Tapdvteg cuvédpoug mepimov 180 epmtnuatordyla yuo amdvinon. To kpuripro ftav o
oVVEDPOG Va. lye TapakoAoLONGEL av Ot OAO, TOVAAYLGTOV TO LEYOAVTEPO LEPOS TOL GLVEDPIOL.

Amd TG amovinoelg mov mpape TEMKE emefepyaosthikope TIG amoviioelg omd 155
GLVEDPOVG, Ol 0Toiol OMA®GOY OTL TOPAKOAOVONGAV TO UEYOADTEPO LEPOG TMOV EPYOUCLOV KO
cuuueTelyov 0TI OpacTNPLOTNTEG TOL GLVEDPIOV.



