A. ZITANOY

AYZKOAIEE TON MAGHTQN TOY I'YMNAZIOY XETIKA
ME THN ENNOIA TOY LYNOAOY KAI EYNEIIEIEX I'IA
TH AIAAEKAAIA KAI TA ANAAYTIKA ITPOI'PAMMATA

Ta ohvora Y1 TOALE Lpévia elyav eroay el ot avarvTikd npoyphjLpa-
ta podnpatikdy g AsvtspoPabiag Exnaidevong —kat mo APEGEATA THG
TIpotofadpiag— xd1e und xdmoles «mécegy. AuTéG Ot METELS TPOEPYLOVIQY
Kupiog and vewtepiopols Tg dexuetiag Tov «60», 6mov M tdon Hrav ve
51800V Ta padruatikg ndve ot yepés fepekionég Paoeig Kat EVVOLOAOTIKG
rhaicte, heg ko frav autd 1o nPdfAnpe oL anacyorodoe Tovg pabniic,
WSuaitepa tétotag nhixiag. Kavévag mpoypappatiopds i REWPUPATIONSS dEV
Eytve yia 7o av fiTav 36Kiun 1 631 N sroaymyT TV ouvorev oto Nupvaoo ko
TOAD TEPITTATEPD OTO ATHOTLKO.

Te avéAoyT] KATAOTOOT Kot PE pux avTioTpentt ddikaoio éyovpe thpa
v «££0do» Tav ouvéhav ato Tupvao1o evd Spog Epouv YLa T¢ Kohd «syka-
tootadeiy oro Anponikd. TIdh, Spag, yopis xappia epeovnTiky dpactnplo-
e tov mavédy Ba sTiple avtr Trv gvépyewr Tov 1987. Kdroweg vroieg
ARG PEPOUE TOV 0PYAVWTHV TOV AVAADTIKOD TPOYPAPaTOS TRV HEOTLOTIKDY,
Kéroleg SlameTOoEI; Gty TAEN Uno TOUg kabryynTég Kot kdnoleg mBavov
aKaTEKPAVYECH SNULodPYNoaV TV «xowi} cogiar 6TL KATL JevTdel kohd pe 10
ohvoka ka1 TL € TEhevTaia avdivon Ba mpénst va Byovy and 1o Depvéoto.
Avtic 01 aropEsEL; oTEpoivIaL KATOoLS oryoupLis Kal £YKL potntag 6tay dev
GUVOSELOVTHL GNd KEMoLe avEivoT TelpaudTev, and pa tpoosy ikt épsvve
TIOU VO TIG DIK(ELBVEL,

Mio metpapatic pekétr mov Eyive yhpw omd ta cvvola o padntég
Topvaciov Sikaince katd kdmow Tpomo, Yia Srugo PETIKOVG AGYOUE OO G-
Tohc mov entonua tpopdilovioy, Vv anoforr Toug and to avaiutixd npo-
ypappe (Spanos 1989). “AMAN o TELpRpaTIKT HEAETH YOpw and T1g CYECELS
Kot suvepTioelg oTo eninedo tng B' Topvaciov (Mowvidéxn, Hatpdvng, Ko-
pivac 1988) £8aike, 6T 1o kepdhato avtd Ba pmopodoe va Sdaytsl pe duat-
oBnTIKS TPORO KoL 68 GYECT ME TIG KAPTECLAVE, suvieTaynéveg oto ERinedo.

H pekéty nov mapovoidlovpe edéd arotehel pia enéktacn v AEPETAVO
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GYETIKOV epevvdY, oL oToYEdel v Epevviioet Tig duokolisg ~—xar Tiv QUo
aUTOV TeV SuoKoALBV— Tov avtipetanilouv ol pefnTéic Yopn and Ty fvvola
100 Guvdiou,

Ta abvore xer 1 8&6m tovg oT0 GvedutiKé Tpdypuppe tov Fupvacion

Ta obvora otnv npdtn 16En Tov Nupvasiov, omyv onoiw to meipouc
ovtd avapépstai, mapovoidioviay cav i Paoixy yAdooa mov o uadnTig
KoAeiTon v Y PNOWOTOMOEL, oav uoviéAo mov Bu tov Ponbrice va «xatavori-
oelr dlheg pabnpaticéc évwoies. O1 mpdreg obvoho BeopnTikég Evvoleg £16G-
YOVTAV yitt va opicovy toug guoikols amBuols, Tig tpdLeig petalt Toug kat
v dieral Tovg. Avtr| n Rpoctyyioy, vrooTipEay oL opyavRTiG TV ava-
ATIKAY npoypappdtev, B Bonboloe Toug pabntéc va katavoricovy ko bre-
po v dopri Tov BepeRBdoug CUATHUGTDG TV QUOLKHY EPIBUHY.

To reipopa

Zo metpapd pag wie ovlioyn axd 5 eporioei; ndve ota civora, (BA.
rapdptpe) tumikd Suoieg pe exeives mov divoviav oto emionuo oxohikd
Pipiio d68nkav ae 101 pubntic g npdng tding o8 youvicia oty 1éAN ko1
T mepiyapae ™g Tpinokng. To téot 360nke ond toug kabryntég padnpat-
KV TV ovTioTolov ookeiny ke 1 Sidpreld tov frav mo Sdaxtikdg dpa.
Irovg palniés sundlnke va un ypdyouv ta ovoépoTd Toug oTo Yapti TV
OnOVTNCENY, BOTE va EPYRSTOOV Gt Liat To dvetn «atudopalper. St Sckané-
vie xepinov pabnté ypnoponoricaps ouvivieuE «khivikod Throuy GTow o1
anaviiosig 1oug peyvnTogoviOnkay Kat apydtepa anopayvtogevitnkay.,
Gt ovvevteidei Enandav xaBoprotiks polo oty 6An peBodohoyia yia e 62
nepocdtepo BaBog epunvein o avdivon Tov aravIceny 6Ta Ypantd TEGT.

H nipr dvakohriag (%) (facility percentage) yia xG8e cpédtnon xut vce-
patmon diverat otov nivaxe (BA. niveke o1o TEA0C TOL KEWEVOL),

Edv dolue ra anoteléopata Tov tivaka Ko 11g aRuvIROELS TOV taididv
oav 640, propodus vi modpe ét1 onwodfinors veple o evvoloAoyikt oby-
xeon tov Bacikév evvoldv ka Tpdéenv Twv ouvbiov kuplag Adywe g sm-
pavelakmc xp1iong oV suvérav, 6rwg avtd euivovial o1a pdTia Tev pebn-
tov. Kowvd 2.a8n, omog ye ankd napddsiypa 1 un xprion ayxvidv yio va
kieicovv ta otoryein evdg ouvéron propel va Snidvouvy St o pabntic ¢
awtd o 816810 Sev propodv v extiuioouy to Toyvidt Tov suvéAsy kot 11
avtd sivar kovodpyieg oviémTeg mov Exovv kY Tovg tavtéTnra, Sicolg
T0VG Kavoveg kot npdEsic.

Z10 npdro epdTnpe, morlol padntéc cpufvevony Ta dvice oivora cay
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pévo exeiva mov éxovv dwxpopenixd epifud croyeidv. H 1coduvapia Tov
cuviiay eiye pa teheing Srapopetikn onpacio yo 1o tardid an’ autiv nov
dtvouv ta pabnpankd. Avtq 1 onpacia otddnke epnddo o’ autd rov to
aveALTIKG TpGypapua 118ehe va «nepdoely 010U pabntéc. O aueovosue-
vtog (bijective) yapaktripag tng aviiototyicg petaks 8o ovvériav mou eival
Booikée yie va tpocdiopiost kaveis tnv wooduvopia toug Sev sixs owodoun-
Bl otV oxéyn toug. Tobro, yviati, AéEewg dnwg «oodovopios, «rinbikde
apipdor xo1 «octvohon sivar cuvalcbnpartikd cuvdedepiveg pe Propatikéc
xataotdoelg tov taddy, xat £yivav £101 epnddio yia v orkoddunon tov
aviictolywy pabnpatkdv onpacidv. Fevikd to avalvtikd npdypappa yprm-
owonoiel anepigpaote téroies AEEelg (.. «xuptoey) Yo va opioel padnua-
nKEg Evvoteg ka oyéoelg HE onpoacia evtehbe SagopeTiky an’ autHv NG
outhodpevng yhdooag (Préne my. [arpdvng, Moktdepag, Toyp. Exmud.
0. 20).

O napondve régerg eivar mepadsiypata «moivon pikavy Spav, dnag ré-
rovtal gtnv Znpacioroyia. H «iocoduvapios &xe and ta fropoata tov roidiod
v onuocicg «ion Sdvauny. Avt n onpacia dev £xe1 kapuld oyéon pe vtV
me kaviopavric fenpiag cuvoiov (equal-power) aArd fte TNV euneLpia tov
«t000 0oo» 1 Tov «wiavtdonuouws. Tt onuaivel dtav Léue 611 Svo ovidtnreg
elvat godbvaues; Te pepikeg povo, eidixéc neptioeig d0o «npaypatoy, «dpd-
oe1gs 1 oytaelg propel tpaypaticd va sivol tavtdonpa. “E1ot, yia ropddety-
pa, o T'idvwng kel o Kdatog éxouy axpifag v idia copatikr ddvoun ard
oe xapud nepintwor dev eivar tavtdonpol, g 860 drope o yapaktnplonse
woodivapa eEuprdrar kdBe popd ard kdrolo nhaicio avapophc. Enopévec fua
KT opOoUGUUE VO TOBNE, TLO YEVIKA, &T1 Y1a v amogaviovus £dv 300 ovtoTntes
sivar wooddvapeg 1 6yt autd Ba efapndel and to xpirripro g clykprLong now
xdvoupe. “Etor, anodeyrdnevor avtd tov opropd, 8a Abvape 611 o MNdpyog nov
QVTIPOGEOREYEL TNV peyahitepT opdda Tav anavrioswy oto npdto epdrrpo
firav «onotécr. H npauoxt| tou oxéyn akokol8noe évay apketd «sophistica-
ted» tpéro avipeTtdmong avton tov Tpofirpatog. Awtpeos 1o olvolo A =
{1,2,3,4} onig atdlerg woodvvepiags By = {1,2}, B2 = {1,3}, E; = {1}, B« = {2}. Ax”
ot paiveTar autég o1 «rdéer; wodvvaplogy oynuatiotnxey an’ avtd 0 Ke1-
816 pe Baon v oyéon: «to 10odbvapo apBuntikd kabe orovyeiov Tov cuvs-
Aous. Ztn ouvExela, autry TNV oxéon epunvetovide tny pe fdon tnv Piopan-
k1) onpacic g Aféng «woodbvapor kal Tov oikeio toug kdono g aprBun -
kg xaréinéav ota noepandve vrochivora, dnov 2+ 1=3cA,3+1=4cA
K.0.K.

O Booiing siye wma dapopetikry dnoyn. IV’ auvzdv 1 AéEn aocihvoron
ofjHmve «dfporcuay ote péym Thpa Bropatd touv pe v apbunticr. Mog
Afe1 quyxekpipéva:
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BaciAne:  Anhedii Eve oévoro mov va givar {oo pe Sha autd dd: [éva,
3o, tplo, técoepa). To Afka.

Epdmon:  T'pdye tpia wwodbvapua oivoha Tov kabéve va gival eloa» pe to

SExa.

Ko pe ta téooepa otvoha 1j pe tpia; (£80 svvoei srolyeia).

Nu ypdyeic éile tpla odvohe mov va givat 1o080vapd. ..

Me 6ha (metdy e vo Supminpiboey).

Me autd o obvoro: {Eva, 800, tpig, tEooepal;

To éva,

*Eva otvoho Sev sival 1o {Eva, 800, Tpia, thocepal;

A

Ou cov 1o tov oplopd Tt elvel 10080vapo sUVora.

Abo oivora Afyovion 16080 vape 6tay doo ototyela £yt To Eva

téon otoryein &xet kat 10 Ghho. Topa pnopeic va vphyei tpia

10080V,

.70 860, &yt 800 «dvan (povadeg 2=1+ 1).

*Ohxo 10 ohvoho ndon orovyein £xey

Tpia, doo xau éva Tpio.

‘0o To ohvoko nooa oTovysio €Yl

Aéxal... Téooepa!

Aéka oroyeio fxer f téooepy;

Téooepa.

Tpdye 1oL Aowmoy Tpia 10030vape GUVOAR KE TO givoho autd.

3331} {4411}

Eivan pavepd £8o 611 0 B, empével oty EPUTVELS TOV TV siooduvipay
cuvdreve wg dioav abpotopdtavs. Mia tétola sTpaT YLK Tov nadiod, v
avTidpd ot xdn nov o Eeviler pe 1o va aviyer npaéelg xat Evvoleg otov
- owkeio KOKAO EUmELPLOY TOV, Seiyvel 6Tl pdAlov embupel vo voudPer acpd-
%ete Kaw oryouptd Kat aviloTékstal £101 «péoa ke, arEvOvTL OF KGBE «EnL-
Spopéay mov BELEL pz yuyohoywd Blaio Tpdmo va smipaAles Kol ataipla-
oTa pE ToV Kdapo Tov mpdypata. Ta oToryeia Tov suvdhov gvdyoviat £101 O¢
kdnoteg povideg evog abipoionarog, ereldn 1oL naipvouy £va oixefo vénua yud
70 Tadi. AKGHN Kat petd 1ov Tou Jivetal o opLopdG TV 1603VVEPOV CLVO-
AoV Kt Tapého mov arhdlet n avriiny Tov and To grotyeio oav povddae oto
srovgeio-péhog puag svkioyiig, To nadi Swrtnpel my mo wupyEyovip, avad-
LolaTH 6TV OKEWT TOV ONUEsia — To GHVOAO GOV abpowopa. “Eton Siver
oav napEderype «ooduvipmvs cuvoAev Ta aovora {3,3,3.1}, {44,1,1}. Ed6
£KQVE TNV HETAYOPE and 10 OTOLYELO GOV povide ot orotyeio ptag ouAloyic.
"Etou Siver téooepa otoyele oe kdde odvolo (rov yia 1o nadi elvol anid

M mw M

FogmomnoDnw
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pia surdoy) ahré empével 1o «chvoroy voelvar 3+ 3+ 3+ 1=4+4+ 1+ 1
OV £ivon TPEYRETL (COSOVEHON ME TO BPYIKG ¢olvohon 1 +2+ 3 +4 = 10,

To devtepo epdTrpa pog £dwoe pueprd evdiagépovia «hdine. "Eva kowvd
raBog nov Exavav noiiol padntéc fitav 6Tt A M B = {1,2,3}. Avtd 10 Adbog
gyve mbavéy Léye yidoooug kat Thg aduvopiog twv Tadudv vo OKEGTOVY
répo and 10 ovykekpipévo (concrete) erinedo. TTny 1dEn ovyvd Tovileto 611
1 topt} 600 cuvdrav elvat To oivolo TV Kowvay atotyelov tovg. O pabntég
xatémiv, epunVEDOVIAG TO GUTO Katd Ypapua, «onctir andvinoav ot AN B =
={1,2,3}, Avtd sivon Tpaypatikd e Kowvd oToLyEia Ty V0 cuvdiov Ta onoia
unopody va dovv gvykexpyibva.

Ta diia otoveio énpene va BpeBolv otnv apnpnuévn Toug okéym, M
onoie e tov Keipevo oupforiapd tov cuvélov cuykpetiiinks ato tpoTop-
xik6 (concrete) otddioc. O pabfntéc mbavév dev undpecav va eppnvedcovy
01 0 cvpPorikdg yupuktipag Tov wKphy teheldv pica ota olvoia fidv
EvBelEn 61 Qo mpémer xavele va ovveyios, to potifo tev agtovrslov voepd
nhéov. Eivon eriong sviagépov va rapatnpricovps 611 n oovirikn A € B rou
366mke nEpacs anepatripntn and roAld nadiud tov mbavdy dev prdpecay va
v cvoyetioovy pe 10 {ntodpevo A M B, O Tdpyog pag eknyei:

INaproc: To 110 2 xo1 10 3.
Epédmon:  "Alko,

T: Agv éyer dhdo... O tekeieg onpaiver dt1 mpoywpdve o1 apibpofi;

E: Eto npdto péypt To 50 kot oto dedtepo and o Eva gprdvel péypt
10 100.

I: Fivor 10 1,2,3 péyp 10 50,

Eivon puvepd e dte o Nidpyoc eiye dvoxkohics epunveioc kol ypione vé-
nowv cupfoliopav rov Tou otdbnkay eunédo. Agol ou couforiuoi avtoel
Sievxpviclnkav and Tov epevvnti, £deile o dev eiye koppd yveootikr
duokokia doov agopd v mpdfn g Toprc oto cuvkekpuEvo TpAPinua.
To gpdtnua 3 gdvixe 6t jtav S6ckoho yia Tovg pabntéig dneg dhiwote
avoapevétay. Owpadntéc énpene va cuvlioriofoty apnphpéva. Avtd sivon pto
dhokodn npdEn (evépyern) Yo mondid pag tétowee nakiag, ta onoie odpgn-
va pe tov Piajet poiig thpu pnaivouv o1o otddo autd tov hoyiko-aprnprpé-
vav (formal) riedicacidv. HoArd and to toadid npdypatt £8ncav TNV oot
andvinomn aikd dev prdpecav va tnv Sikarodoyricovv tomkd. ZoviiBag £61-
VOV SUYKEKPLPEVE Tapadeiypard ¥ avapépoviav oty epdtnon 2 cav év
repdderyun moy ve Sixooroyel my andvinen tovg ot I NMA=T drav T CA.
H epinon 4 fitav axdun mo dvoxoin. "Ola ta natdid nov axdvinoav
Adfog o7 aut v epdnom Sev pndpecav va yeLpicboldv autég Tig ouvoro-g-
Ewcdhoeig Tavtdypova - oav Eva cbotnua. "Elvoav xdde elicoon aveldptnte
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and tnv dhin. Axdun kot £d6, AMivovtag v s€icwon, To xowé toug Adbog
Atav va ddoouvy pia xat poveduct] Aborn yia 1o dyveoto obvoio X

INa va xatavoricoupe autr] v duokohia, mov &yxovv oi uabytéc tov
T'vpvaoiov va yepilovial g do odvoro-eichosig cav olotue, da wag
BonBotos icwg v avagpepBodie ota exineda agoipeong mov npdteive o Piajet:

oyfoeg petabd osuykexpipuévoy npaypdtoy — oyéoeg
METal) orgoenv — oyiaalg ya oytostg petady
OYEUE®V K.O.K.

Avté 10 oynpe pag detyvel v poon tng hadikaoiog apaipeong-yevikevong,
N onoia yapaxtnpifer tnv dopr} tng royiko-padnpatikrg yvoong. Zoppeva
pe tov Pigjet, 1o nondi oo otddio v cuykekpipévov Siepyaciudv evepyel
axdpn oTo TpdTo and ro ndve sninede apaipeong. Mdvo apydizpa to mondi
Ba mepaoel ota dAho eminedo. To mépuope oto eminedd tov va gepileTom
oyéoeig neTeld oricEQV «OUUTINTEL pLE TO KpioLpo o1dbio eEEMifng Tob mat-
d100: To mépaoun and To oTAd0 TOV CUYKEKPIuEVEY Jiepyocunv 61o oTddio
Tov TumdV Siepyacidv, To tépacpa oto exinedo tov va yeipiletal oyécelg
v oyéaelg petal oyfosnyv Oa ELbel 0TOCHNNOTE GE Eve TEPULTEPD TUTLKO
oTddo evepyeldv. 1o npdfinpd pog pe Tig ouvoro-eflohoelg §1,2,3,41 U X
eival pao oyxor (Sypehij npdEn) {1,2,3,4} U X ={1,2,3,4,5,6} eives eniong e
ayéon {1,2,3,4} M X eivar pa didn oxfon {1,2,3,41 M X = {3,4} elvan axdnn
pu aiin oxéon ko to cuvdetixd: {1,2,34} U X ={1,23,4,5,6} ka1 {1,2,34]1 N X
= {3,4} eivon e oton uetald oxtocav, Edv, enopévag, anodeyfodpe autty
fedpnon tov Piajet yux v eEEMEN e vonpooivicg, dev Ba npérel va pog
sknAfiooel 1o yevovoc dt ot pafintéc tov Dopvasiov £xovy tdon Svoxkolia va
GQVTIPETOTIO0UY IKEVOTOINTIKA QUTH TT)V EPATNGCT].

"Eve drho svdrapépov Laboc and yuyormbuywywt) oxoma, oty 1S
£paTNCN 4, HTOV 1] TTPUTNYIKT] ROU YPTOLHoneincay puepikot pabntéc oty
npoonraBad Tove vo Aldoovy 1o npdPinua.

(@) {1,234/UX={1,23456} 10+x=21¢x=21-10ex= 11
B) §12341NX={34110-x=Ta10=x+Tex=10-Tex=3,

Ta medid autd, ommg elvan pavepd, dev pndpecav va Tpocuppoctody o pia
étoov elfoug tpofinpatikt katdoracn. H 1181 vndapyovoa yveotikt dowr
Toug Ta 081)ynoe va Sovkéyouy ue Toug Puoikovg aptbpotg kal tig tpdfelg
petaéd toug. H npatioxt toug okéyn propel va eppnvevbel wg &g yia va
Adoouv autt] v ouvolo-gbicwon v petaocynuiticay o e epBpntikg
eEicwon Ue To vt TpocEcouy Ta oTotyEin Tov SLVoRoL Kot aviikadioTdvrag
T xpafioxd oduPora U pe + xat M pe - Bdv 0hape va yprowponoiicouue
pefnpotikodg teAectée, v mpaflakt (operational) oxéyn tov maididv Ou
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uropovee va napactadel gupBorikd £rou
5 k
a0, ., e U X = {a1,02, ..., On, Gue, ..y ) = E: g+x = 121 a;
1= =
n}
{on,as, ..., (In} NX-= {an—l,an} :Ig] Oi =X =0Op1 +Qp

Evepyavrag 101, ta nandid elyav kdti pe 1o onoio HRopOOGOV Ve AELTOUPYT-
covv. Metaoynpdticay 1o npdPAnua, ravluauéva Péfare, os Jia otkein Toug
KOl CUYKEKPIUEVT) KaTROTAON — OTOV OKELD TOVG KOGUO TNC apBurntikns.
o e didn, mepandioia eppmveia BAr. T. Matpdvne (1987).

H epdnon 5 pog édwoe To avapevdjevo ko rd90¢ 6L T0 obvoro D =
{1,2,3, ..., n} eivan Eva dneipo odvoro. Avté eivon éva Told Kowd Adbog nov
KGvouy o1 pabntég Tov Tvpvaaion, tov propei va £YEL MPOEKTAGELC Ko OTO
Alxeo Adyw g sppnveiac mov divouv oto YPApUQ n cav KT T0 «dmasTon
dtav akohovBobv tnv oepd tav ororyeiov Tov ouvdiou D. Ta nadid Sev
EEpovv mo1dg ouykekpruévog opBpde eivarl To n Kon £T0L TO 0 Toug Bival
ONOUOKPO oTo VvONTIKS Toug «SpdEiuos ondte To Bzwpodv sav xdT 10 achh-
Anmio kot kotd ouvirewa drerpo. Edé Go UTopodoE Kaveic va el 6T Ta
radid sivan mBavév va Brénovy éva merepoopévo n v petafdiietarl en’
drepov, 600 avTipaticd autd umopei vo QaiveTal oe HEMIKOVG and Lo,

Xparwalbpoote 1o odvorm; — Lupnepdopata yie ta avarvnikg RpoYpapPOTE

And pafnpotikn okomd e ovvola sivar oo onovdaia, yati propodv
va fepnBodv oav pig Evvora 1ov GuVEVGVEL GA Ta pabnpatixd cvotipata.
"Hrav oneodinots peydin n tpoosrddeia tou Kavtép, nov agociubinxe oto
va avantibel pa tétowe Bewpio, mov petéreita épepe peyhheg km prioona-
otikég ahdrayéc otov pabnpatikd yHpo. O depevviosig Tov Kavtdp, tov
Bepehwt) g Bempiag Tov cuvéhav, eiyay ooy anapyn rovg Tig peréteg nov
elyav oxéon pe Ty inapén Tov vrepBatikdy apibpdy, O SwpopeTikég Kat
xepaktnpioTiKég ohdtnteg aplBudy, Tov tdpu Tig Aéje obvolra aptBpdy (pu-
olxdv, prTav, ahyefpikdy, rpaypatikdy), giyav n kdbe o g ansipoc
rorhots apibuoig. To epdtnpa edd fitav edv, nap” 6N v ansipia Touc, fo
HEopodoape 1 X1 va cuYKPIVOUpE TV «Eviaoti» Toug {ribog) N v «bxro-
o1» Toug pe pa keBopiopivy Sadikacio. Anhadt, 6a BROpOVGULE VO RODUE
EGV 1 «anstpian TOL eVOG GUVGROY sivor peyoRbtepn, ion A pkpdrepn and tov
dhiov; E8d Aowmdv £ykeitor 1o peydho watépbope rov Kavtd p o onoiog
andvinoe o’ autiv v mpoypatikd Ba Abyaps aOMOTH €pATNON, LE T0 va
Btaer axpifeis Evvoleg mov Eexabipiiay to npdypota. And éhec T1g évvolsg,
avT mov Kupuepyel sivan 1) évvora Tng Sbvapne evég cuvsiov 1} Tov TAnBikol



134

opdjob (cardinal numbers) dnovu dev anateitar n apiBpunon yue Ty olykpr-
an peredy ouvorey, H 1déx froy n idw p’ ooty Tou Tpomoy va ouykpivouus
Renmepactve otvoia yopic vo ereplBucdus 1o xdfe odvoro. Yrjpye xdu
drdo mo fuotkd xer and eutriv v apibunon: Eivern béc tov «evyaphpa-
1055 TV gtolyelov (evniotovyieg) petell 560 ovvéiav, dmov avdioya e 1o
£av mdvia pévoyy kdnow atoryein «alguydputar 1 Gy uropolpe vee Tpoa-
Sropicoupe £y 0 ap1Bud; Tev otoryeiny tov evdg sivon peyaldtepog 1 {oog
Tov drhov. Avti 1 péBodog dev aivat Tinots dAho ané trv 1 — 1 axswdwvian
uetali tov otoryeiov Tov ouvélev. As¢ kan (Cantor, Guillen).

To gpdnua PéPeia e8¢ eivar edv etvar d6xpn n eLoayoyd tov ovvéhov
and tedayayikd okomd pe tov tpone dnwg tovidyistov dwvétay oto npon-
yobpeve Bipiio tg rpadtng yopveoion,

And v Epevvd poag autr teivoupus va tobpe 611 o7 autd To oTdsio TG
eknuidevong maududv (I dEn) n andvinoy sivar oy, dmug Tovidylotov
ftav opyoveuéviy kel Soopévi 1 UAn tov ouvorev. Te Tadid nepvovrag and
10 Anuotikd omv A” Tupveoiov Epyoviar eviipétane e modats adhayés.
Muw Eapvikn adhayr 1 onolo «kAovilew ko «tapakouvdein, du AEyays, Ty
181 vrdpyovoa yvaotiky toug dopn sivar n yeviksopdvn apdpnuiky. Ta
noudid teherdvovtac to Anpotikd proivovy mhfov 1o deltepo kpicpo o1d-
e tng dwdkaciag e agaipeonc: To népaope arnd fva pabnuatiké avn-
kelpevo 67 Eva yevixd oypiua tétowsy avrikepévoev. H apiBpsrixy to1e apyi-
Ce1, Omac héer ke o Klein ve naipvel To mo <op1otokpatikon H0og tov pab-
potkoy, dmov to mépacua and tig opbpntkée npdéeig ong cupPorikéc
QVONOPUOTACEL; Elval YapakTnplotikd. Xpnoonolodpe o vpeppeto Tng
chpafritov yo vo zapacticovle ofolovirote apBud ko egappdfovue
ToLg Kovoveg TG opBpun Tiknig o apiBpol; ouufordpevoug pe rpdppate. H
«Elpovion eival o611 ovtol o1 apiBuol eivar tdéoo anopakpuopévol and kdbs
ouykekpipévo kat Stonebnrikd repteydpevo, Avtd etvar Eva kpioo friun e
10 avelonikd mpoypoupa tev pednpotkav kel 6ev Bo mpénel va nopepfo-
Aoupe 07 auTé TO DPALPETIKG (IHANMUON TV Tedidv dhioug EEvoug Rpog auTd
oupPohicpods kot Evvoieg 6mog Ta gOvola, To omoie mBavév va gEpovy
olhyyuon kat eunodia o1y apaLpetikn Tovg Sledkaocie. H fpsuva éxel Seife
koL oty EARGSa Spanos (1989) ko a10 sforepicéd Kutcemann (1981) wboo
dookoko siven 1 o ondud va Jovdéwouv jg odpfoin ustaPintdv dmag
glvan Te ypdppata oto mheiow ¢ yevikevpivye dhyefpag (oTolyeibdoug
dhyefpag). Onocdirote, B givin akdpn yepdiepo va yivel sicayeyy Kot
dhiey oopfdhav dmwg A, B, N, U, |, €, £, ﬁ [} xox., ot éva tshelog
Sepopenikd riaiolo 1o shvolo-Beapntiks.

Eivar qapoxtnprankéc o anaveioelc nov kdnow tadid £dwoav oty
gpiiTnon 2«A M B = {51, 52, 53, 54, ..., 100}» ka1 otnv epdtnoy 3 «Edv éva
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sovoro T eivar éva vmootvoro evdg ouvbhov A, 1 évect| Toug Ba etvan o
otoweia Tov A ta onoic o T’ Sev £xel, kot autd yiati edv éva ouvoko A sivan
UTOCOYOAO evég GUVEAOU TOTE T B Ba £xe1 Tovkdyrotoy Eve oTovyeio oL 10
A Sev 8u £xew. TErow obyy1om evvoldy Kol ocupforev eidape KoL OTIC ana-
viiosig tov todudy otnv epdion 4. Eivar Qavepd, 6TL ALTS MOV MOALS
rouSid svvoodoay Yo Voo GTIG TEVE ENavTioEL; fTav «oivoro-Oeapn-
ikty Swrpopdn.

Mnopolje Kol &R0 ETITTNUOAOYIKT mAevpd vo. sEnyrfiooupe To puviope-
vo autd t1g Suokohring Tov by, Ta odvora énag kar o opddeg, daxtd-
ALOL, YPOUUIKOL Kt TorohoyiKol xdpot sivat pafnpaTiKd poviEAa, Tov aveQt-
povtal o8 fvav K6opo Tov anoteisital néha omd pobnpatikd aviikeipeve Kol
SyL and aviikelpeva mov tapovoidlovim 6Ty xofnuepv Lon. M7 avttgy
v évvoly givon poviéha «devTepNg yevidey (second generation models). H
Bewpia Tav cuvdrav Aoindv sivon gva tétol0 MupadELYpe.

1o Anpotikd, i svvohobewpia ROPOLCIELETON e GUAROYEG ONG avTL-
xeipeva Trig kaBnpepviig Lotg, mov c1epodviol Kutootdoeny 6oL B Pro-
potisay va ypnoiononBoly ta oovora. Tt pofnuotixd To covoie sivol éve
£vvol0hoyikd TARiolo 10 onolo eivar yprioipo Stav epappoleTar ot pelnpua-
T1KG aviikeipeva, £151kd oTNV Evvola TG cuvipmong. ‘Eve pépog g ovve-
roBewpiag, 6nag autd tov dvétay 6To Biprio tng A" Tupvasiov, ypnouio-
NOLEITAL OTNV GLVEYELD GOV TO CIPEYHATIKON undPabpo o Evav THMKS opL-
oud tav euoikbv apudv, 6nov £8d vrotifeton 6Tt B yivet i) pekétm TOVG
kan 1) KoAbTeEpn Katavonan tovg. To npOBATpL Gpeg TOL TapovCLalETaL e210)
given 6T o1 ponég, KON Kol rpowﬁtég oxEnTOVTUL PE TOAD OUYKEKPIUEVOUG
Tpénovg kot 1o Pploxovy TOAD S6okoAo va Tpaypatevfoly je noviéhe devte-
pne yevide. T tov (S0 Adyo dev Eyive Suvatd va Sidaxfodv pe xatavontd
1pémo, yio napdderypa, to Bepéhia Tng ypaurixrg GhyeBpag kau tng Bemping
opddav. Ta Teplocotepa KoL vorddouy oikerdtnta, dnag deiyvel xat
Epevvd pag, pévo pe Toug epibpois Kat xat’ EMEKTAON BE ONAG YEOUETPLKE
oynuata. O kupétepog Aéyog amotuyieg TV vEoy pefnpuankdy frav avtog.
Te s1ofyayav pe Tov okond ve SidaEouvv ot Hkpd nandid cvvoroBeopia
péoa and napadeiypata cLALOYOY xadnuepivév avtikepévay. Etyav geop-
g1 6TL 00T 1) VAN sivan mo anAn and Ty ap@pnukn 1 v yeopeTpio Kot
&t peté fa avoryGtav o SpOpog yia Tovg ap1Opods, TNV YEOUETpia, KAl Y10 TNV
opoloyie Tev pabnuatikdv oupmeptiappavonivng xat tng Evvolag TG Su-
vapINOTS.

Nitag ety Sideckaria tov ouvédov

Ta ctvora dnec avaeépaps xat tpiv sivar 1 Gepehwkr faon xa0e pabn-
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petikod cvotiuatog. AlLG dev Ba npénel va EMTPEYOUUE TV CUCTHUATIKO-
roinon ve «oxotdosw tnv Sdaokarie tov pebnpatikbdv. Zoppove pe to
sbotnpa o chvoke Bo mpénel va Tponyolviel Tov covaptiosay. ALAG ovtd
Sev eivon évo Sidaxtikd enpérew. Oa héyape 6T avt n Topeio elvar avnidl-
daxtikn éroc vrootnpile xal o Freudenthal. Ze kdbe eninedo propet kaveig
va Pper Bovpdowr tapudsiypota vo YpNCLLONOINGCEL T oUVOPTHGE (Ko
arnsikoviostg). H vabooua g ouvokoBeepieg avtd kel ovtn eivol otsipe
ko ozepeital pavieoies. Asv motkiilet kaveig T1¢ aokfoeig yopic va smava-
Loppdvetol, Le avtiBeon, to povtého tov opmBUdY KOl TO YEOUETPLKS NOvTE-
Lo TpocPipoviol KEADTEPE 1o padnuaTiks movyvidt

FEdv e1ooydyoupe éve nabnpoatikéd Bépa mpv va bRApyEL Evag peYEAOg
apLudg kuTaoTECEOY OOV vat TiveTl AELTOUPYIKS, TOTE LIEPYEL TO EVOEYO-
pevo awtd to pddnua v peiver anopovepévo kot ypriyopo va Eexeotel. H
optBuntikit pével oto poaid tov nudos yrerl 1 keBnpepivétna dnovpyel
véec Ketaothosig omon 1 apBuntuct kakeita vo avripetonicel. Ta ocbvola,
dvotvyde, 1 8a etodyovat apnpnpéva kol Lekoptve and TNy RpaypetikdTn-
10 xol ord 1o dhia podnpatikd i cav acteic novyvidia pe xopderitoec,
ONdyYyoUg, KoUXAe] Kot oTpaTiwtdxie émov edd mheov amopedyetat kdbe T
o Exgl ayéon pe thv pebnpanxr ovole tev Tpaypdrtay.

Ta givora civan fva Baupdolo nico va opyavavel kaveig Tig preipieg
10V, Avté Opwg onpaivel 671 Bo wpérel va apyilovps pe gumeipieg xou va
{npthpe v opydvecn tovg. Ba wpénel va slodyoviol tETOIES KUTUOTATEL
70U 1) evTIPETdOTIoT Toug va «avalntdy Ty xpion cuvokav kel pdAetd e
roAOmhevpo Tpdno. Autd PéPaia Sev eivan edkoro arha Sy dpws ket exatdp-
fwto. Iov pnopei kaveig va Bpet wie katdotuon tov avalintd ta chvoie; O
Aéyapue TpOTE ATNY NEPITTOOT TOL MPOCBETOVUE B0 MOGHTNTES Ot ONOiES
Exovv xdTL kowvd petebd toug, INa rapddeiypa, to yvaoto npdfinpe devipo-
pOTELOTC o8 io8g atootdasg yipam and éva 1etpdynvo, sivat Eva rpaypatikd
povitio avtig g npoPinuatikrg kardotaong. To pouvopevo tng akiikagy
pEca oE pie kowevikt opdda kay 1 torkr g eErjynon avalntd eriong v
yprion quvélmv. Asg IZnavdc (1986).

Ta Pifriac nmov ewwdyouv otolxeia guvorobewpiag Eofedouy OAn v
svépyad toug oe mhjfoc and rupadsiypete, yopic vonuo, yw o T givol
oUVOAD Xat Y10 TIC TpdEsie petaly ovvéray kul mov npodidovy vy grexh
SidaxTikt) gutod Tov oyoikot pabipatog. Tétoro frav Kot 1o epdtnpn 2 mov
368mKe otovg pabntéc xal Tov aviinpocwRedEl Evi and Ta NOAAL TopoOpOLL
tov divovial o1o enianuo oxorkd Piprio. "Otav pardue to nodi va xdvel
tnv wpakn «A M By dev apxei pdévo va EEper vo x@vel andd tnv topr], ahid xat
vo EEPEL T4 v kdveL oTNY KutdoTeot dnov e tétow xpdEn vratvicoetal.
Eivar oav va Afus otnv aprbpnnkd: O Tudvwng £xet 10 pordpie, ayopdler 2
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axdun, tpdéodecte To 10 xuu 1o 2! Asv Bo fitay avtd pia kexy] SidexTtiky; e ve
Moot dve téTolo npSfinpe o pabnTig, fa npérel va EEpel KA1 nEPLOCOTEPO
and 1o v uropei va. tpooBitel To 5 xat to 2. Oa npéne va Eéper mota mpdln va

"xdvel Kato and T cvvBrikeg tov npofifpatog: O Tdvvng £xet 10 pordpe,
ayopdfel akdun 2, néca porhpux £xei tdpe; Avt Tou 1 kavoTnTe SLacpaii-
{e1 ka1 TV spuppocudtnTe Tne epBun Tk,

Oa wpénel xatd cvvénewa 1o mapddLiye Tn¢ suvoroBempiag v vrodel-
kviouv suvoroBeapntikéc npdéac péou and évae onpoocioroyikd (meaning-
full) nepieydpevo, dnng avtd TS devipoyitevong Yopw and éva tetpdyavo
TOU AVOQEPUNE TPLY, Kou OF1 uESY RO «iyovas kat «Papetd» cldvora. Mu
1opa, eniong Yo Tapadeirypa, Ba propodos va Bewpnbei cav cbvoro onpeiov
endvo otny yiwn ceaipa. “Etol, npotdcelg énag «H EALGda elvar 1 évoon
TV KaTd TéTOLS, VOPdY T fa &yl kdroio vénpa. H copnepupopd ceiopt-
kdv Kvpdtev oty oeiouoioyia. Bh. A, Twavde (1986), sivar smiong évag
koAdg «rdmogy Gmou N xpron cuvdiev kat tav npdledy Toug Exovv kot exEl
Kanoio vonuo.
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TIIINAKAL
Ty dvoxoding (%) 7ia kibe epbrnpa

Aotk Aotikig Aypotixic Zivoiro
nEPLOYNG fEPLoYNSG nEpLoYnc tanBuopod
Fopvdoio - A; Tuopvdolo - Ay T'vpvdow

E1 4 40 4] 46
E; 74 57 31 56
E; 40 30 17 30
E, 23 5 4 11
A 88 73 52 73
B 77 70 4] 65
Es ’
r 71 73 35 68
A 38 25 23 30
ApBpdg
padntov 37 35 29 101
TTIAPAPTHMA
Epwtijaeig

El. Mnopeite va yplyete tpic olvola nov ve eivar 1.5030vapa pue to oivoro
{éva, 3%0, 1pin, TEooepa} ko vo pnyv sivar ioo petakd toug;

El. 'Ecto A = {1,2.3, ..., 50} xou B = §1,2,3, ..., 100}. “Exovps A C B. [Towd
eivie ) Topty A N B;

EJ. Tevikd, edv 10 obvohro I siven vrocivoro tov ouvehov A, nowa eivar 1
o I' N A; Arcaroroyeiote Ty andvinor cug,

Ed. No Bpebei 1o oivoro X edv:
{L,2,34} U X=1{1,2,34,5,6} xa1 {1,23,4} N X = {3.4)

ES. [owd ond 1o napa xdte abvola sivon nenspaoptve xm nowd dreipa;
A=1{123 .,100} B = {1,2,3, ..., 99, 100, 101, ..., 149}
T={789 ..} A={1,23, ., n}
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SUMMARY

In this article we present an experimental work on the difficulties the
Greek pupils experience with sets. A selection of 5 items on sets was used with
Greek pupils in the first grade of gymnasium, aged 12°. The objective of this
experiment was to find out the nature of these difficulties, and in what extent,
the, later, expelling of sets from the gymnasivm curriculum was justified. The
results revealed some interesting common errors and misconceptions which
were analyzed from the psychopedagogical and epistemological point of view.
Some implications for the curriculum were drawn, suggesting that sets should
not be introduced at this stage of pupils® development, at least the way were
given to them-as an abstract and meaningless manipulation of symbols and
operations. Furthermore, discussion for teaching this subject was also elabora-
ted in this paper.
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