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Hepinyn

H wavotnta povighomoinong tmv dedopévav evog TpofAnpatog amoteiei cuotatikd ototyeio
™mg olyopOuung okéymc. H mapovca S1daxTik TPOTACT OMOCKOTEL OTNV ELCOYOYIKN
TOPOVGIOCT TOV YPAP®OV ©®G gpyoAreio povielomoinong mpoPfAnpdtov Kobmg Kot otnv
avadeln Pacikdv 1ot TeV Tovg. H didackorio dev Tpoomattel 10IKES YVAOOELS LoONLOTIKOY
N TANPOPOPIKNC, aAAd emiyelpel va epmAéEel Tovg podNTéG o€ depevvnTikég dradikooieg péoa
omd avBevtikd TOPAdEIYHOTO TO OTOi0L JUTLITMVOVTIOL O OlCKESUOTIKOL Ypipol mpog
emidvon. H emdoyn tov ypipwv éytve pe tpoémo mov dev empoprtilel pe afePordotnTa Tovg
poafntéc, aAld tovg odnyel emowodountikd Kot aficoto TPOG TNV OVIILETONIGT OAOEVO TTLO
obvheToOV TpoPfAnudtoOY, eved TOLTOYPOVE KOOGTA CaMES OTL Ol YPAPOlL HOVIEAOTOLOUV
TPOPALLATA OOV 1] GLGYETIOT] TOV OVTOTHTAOV VAL KEVIPIKNG CTLLAGIAG.

Aégearg khewra: [paoot, Tpagpiuata, ITAnpeig T'pdeor, Eminedor 'pdopor, Xpopotiopog
I'péowv, Movteronoinon Aedopévov, Aopéc Aedopévav.

1. Ewcaywyn

Katd v alyopiBuikn emilvon &vog mpaypoTikod TPOPANUATOS TO TPOTO
uebodoroykd otade mEpouPavovv (o) TV OQOIPESN TEPTTOV ©OC TPOS TO
TPOPANUo dedopévav, (B) ™V avayvoplon kot € duvoatov eEAelymn  E0IKOV
TEPMTAOCEDY £T61 dote va emitevyfel n péyotn dvvary opolopopoeia, (y) v
povtehomoinon tov dedopévav Tov mpoPAnuotos. Ta otdda ovtd, epocov
dlekmepalboby e TPOTO ELPMUOTIKO KOl ETIGTNUOVIKA 0p0d, €xovv peyain
eMidpaon otV andS00T-TOATAOKOTITA TNG TPOYPOULULUOTIOTIKNG VAOTOINOTG oV Oa
aKoAlovOnoeL.

H de&omta g povtelomoinong Tmv dedopévev evog TPOoPANIOTOS EVIAGGETAL GTO
€VpUTEPO TAOIGL0 TNG OAYOPLOUIKNAG GKEYNG, KoL TPOTYEITOL TOV TPOYPOLULUATIGLOV.
Yy [IAnpoeopikr, adyopOuol Kot SOUES SESOUEVAOV Elval ApPNKTH GUVOEdEUEVES
€VVOLEG, KOL 1] GTEV 0LTH GYECT 0V UTopel vo pavel dtav ol pabntég kaAovvrol vo
AMoovy pkpd mpoPAipata, tomov acknoemv. H enefepyacio kar mn depedvnon
TPOYLOTIKOV TPOPANUATOV OTOTEAEL LU0 KATAAANAOTEPT TPOGEYYIOT).
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H mapovca epyacio mapovoidlel pio S100KTIK) TPOTOGT), 1| 0noio amevdvvetal 6g
pofntég Avkeiov kot 1 0noio OTOCKOTEL GTNV EIGAYMYIK TOPOVCINCT TOV YPAP®OV
¢ epyareio poviedomoinong 0edouévav Kol otny avadeln oTolyelmomy WO10THTOV
toug. Ot ypagot dev Topovctdloviol g HaBNUaTIKEG EVVoleg, 0ALL ®¢ Evo ELEMKTO
gpyaieio, pGLO Yo TNV HOVTEAOTOINOT] TOAA®V TtpofAnudtwv. H yvodon kdrowwv
KOADV  WB0TATOV TV YpAQev, OT®g deaivovial OTudlKd HECH TMV
TOPUOELYLATMV, OTOTEAEL TAEOVEKTILO KATA TNV vOAVGY €VOG TPOPANUOTOG Kot OEV
amortel Kamoo padnuatikoé vropadpo.

2. Ocwpntixo Yrofalpo

2.1 Opiouoi

AxoiovBovv o1 avaykoiot optopoi omd v Piploypapic  (Diestel, 1997), g
avapopad yio Tov ekmadevtikd. H mapdbeon tov padnuatikdv opiopdv dev amotelel
SOaKTIKO GTOYO TOL PO LOTOC.

I'pagog 1 I'pagnpa

Kalodue ypdonuo kabe owatetoyuévo (evyoc G = (V,E) 6mov V eivar éva
nemepacpévo ovvoro kot E gival éva ouvoro vocuvormv tov V to kabéva ek Tmv
onoiwv &gl dVo otoryela Tov V . Kaiovue ta otoryeio tov V kopueéc tov G ko to
otoyela Tov E akpég tov G. [Na kdBe axpnq e = {v, u} tov E, Kahovue 1 Kopueég v
KO U GKpO, TNG € Kol AEpE OTL 01 KOPLEEC V Kal u ival cuvdedeuéveg oto G.

Mmnopovpe va EMTPEYOVUE TO GUVOLO OKU®OV VO TEPLEYEL KO LLOVOGVVOAQ TO. OTOI0L
opilovv akpéc pe éva puovo axpo Tig omoieg kaiovue ONAég. Mmopodye emiong va
opioovpe 10 GOVOAO OKU®V ®G TOAVGUVOAO OTOV TO 1010 OTOlKEl0 UTOpEl Vo
TOPOVOLUGTEL TEPIGGOTEPES OO L0, POPEL. XTNV TEPIMTMGT TOL EMTPETOVUE ONALES 1
TOAMATAES akpéEg KohoOpe To G TOALYPAPNLLOL KO Ol OKWES OV EMOVAAALPAVOVTOL
KOAOUVTOL TOADOKLES.

Agdopévov gvog ypapnuotog G, ypnoipomolodpe toug cvpforopovs V(G) kal E(G)
Y10l TO GUVOAO KOPLO®OV Kal TO GUVOLO aKUOV Tov avtiotorya. Emiong opilovue n(G)
=V (G)| xou m(G) = [E(G)|.

Ieépopoa I'paeipata

Avo ypapruota G,H, kaiovvtol ioopopea av vrdpyet o 1-1 kot eni angwovion f :
V (G)—V (H) této10. dote yio kéOe X, y € V (G) pe x #y, woyvet 6011 {x, y} € E(G)
av ko povo av {f(x), f(y)} € E(H). Av 600 ypapnuota G kor H elvar woépopea

ypnotpomolovpe tov cupPoiopnd G = H kot Ba Aépe evarloktikd 61t to G givol 10
010 ypdonua pe to H 1, axdéun ariovotepa, 6ti 10 G givon 1o H.

Kiika
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INo kaBe >0 opilovue to ypaonua : Ke = ({vi ,..., i}, { {vi, vi} | 1 1<j }) xou O
T0 ovopdlovpe KAIKo pe T KOPLQEG, r-KAlka 1 omAd kAika. Eva ypdonua G pe r
KopLPEG KaAeital TApeg av G = Kr

MMpeg Awpepéc I'paonpa

IN'o kéBe (edyog p, q=0, opilovue to ypaenua K,.= (AUB, E) étolr wote A = {vi,
.oVt B={uy,...ugt, kKt E = {{vi, j} : 1 <i<pxoI< j<q} kou to ovopdlovpe to
TAMPEG dUEPES YPAPT L

I'evtovia — BaOpog Kopooerig

‘Eoto G ypaonua kot éoto S < V(G) . Kahovue yertovid Tov S oto G 10 odhvoro
Ng(S) =fu e V(G)\S : 3 v € S : {v, u} € E(G)}, onrodn to chvorlo OAwV TV
KopLP®V ToL G OV £ivol GLVIEIEUEVES E TIC KOPVOES TOL S Kot gV AVIKOLV GTO S.
Av v € V(Q), opifovpe Ng(v) = Ng({v}). Av yio wa xopven x € V(G) woydel 6T
Na(x) = & 10te Aépe 0TL M X eivan amopovopévn kopuen. Opilovpe g Pabuod pog
KOpLENG v evog Ypapnuatog G v nocotnta degs(v) = [Ng(V)).

Oiopnpa Xepoyiog
Ye kabe ypaonua G oyvel Ly c vg) dega(v) = 2m(G)
Erinedo I'paonpa

"Eva éva enimedo moloypaonua givar éva (edyog I' = (V,A) and nenepacpévo ohvora,
7OV 1IKAVOTTOLOVV TI¢ €ENG 1010TNTES :

1.Kd0¢ otoryeio v tov V givar éva onueio tov R? kot 1o kaAodue kopuer tov I
2.Kd0e otoryeio e tov A givat vmooivoro Tov R% 0po1opop@ikd pe T0 avolkTd
dtdotnua(0,1). Ta onueia Tov 0moTEAOVY TO CHVOPO O UG OKUNG € KOAODVTOL GKpaL
™g e Kot ivan ototyeio TovV.

3. A10POPETIKEG OKILEG EYOVV KEVY| TOUN.

4.VN\(Ueere) =0
Ka0e éva eninedo (morv)ypaonua I' = (V,E) avtictoyel oto (moiv)ypdaenua
Gr=(V,{0e | e € E()}).

KaAovue éva moivypaenuo G eninedo av vadpyet eveninedo moivypaenuoe I' mov va
avTIoTOLYEL 6€ TOAVYPAPT LA 16OHoPPO ToV G (NA.Gr=G). Av 10 G givan éva emtinedo
moAvypdonua Kot I éva enimedo moAlvypaenua tétolo mote Gr=G, tote Aépe 6TLT0 I
glvan P mimedn guPantion tov G.

Tpryovorompéva Moivymva

Tprywvomoinon ToAvy®Vo, KOAOVUE TOV SIO®PIGUO EVOG TTOAVYMDVOL GE £VO GUVOLO
TPIYOVOV, TETO0 OOTE TOL E0AOTEPIKA 0va 600 TPIYOV@V givol EEva kot 1 EVeoT TV
TPLYOVOV EIVAL TO OPYLKO TOADY®OVO.
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Xpoportiopog Kopvooav I'papnpdrov

Kalovue k-ypopaticpd kopveonv (q anid k-ypopoticpd étav dev yivetor capég ot
mpokeltal yioo dAAov €idovg ypopatiopd) evog ypapnuotos G kabe cuvaptmon
1v:V(G)— {1,...k} yia v omoia woydetl 611 V{X, y} € E(G) x(v)#x(u). Mg dAla Aoy
évog k-ypopatiopds etvor n avabeon evog «ypodpotocy o kdbe kopven tov G £rot
MOOTE YELTOVIKEG KOPLPEG VO U1 PEPOLV TO 1010 Ypdua. Aépe 0Tt éva ypagpnpa G givol
k-ypouatioo av vrapyet Evag k-ypouatiopds tov.

O ypopoTikoc aptBpdc evog ypaenuotoc G eival o HIKpOTEPOG UN PVNTIKOG OKEPOLOG
k ywo Tov omoio to G givat k-ypopoticyo kot tov cupPorilovue pe x(G).

2.2 Movreiomoinon Aedouévav kar ALyopiBuikny Xxéyn

H ITxnpogopikn| givar katd PAon aQaipetiKy eTOTAUN: KOTOOKEVALOVIE TO COOTO
LOVTELO Y10 £va TPOPANLO KOl EXVOOVUE TIG KOUTAAANAES UNYOVIOTIKEG TEXVIKES Y0l
mv emilvon tov  (Zdayog, IMayovptlng, & Zoviwov, 2015). Ta epyadeion mov
dtabétovpe yia v emilvon tov TpofAnudtov gival To povtéda deS0UEVAVY, 0L SOUEG
dedopévov kol ot aiyopiBuor. To poviého oedopévev (data models), dmwg ya
TOPASELYLLOL O1 YPAPOL, OTOTEAOVV APALPEGELS TOV TEPLYPAPOVY TO TPOPANUA KoL, OE
EMOUEVO GTAOL0, TO LOVTELD OUTE VAOTOLOVVTOL TPOYPOUUUOTIOTIKG UE XPNON TOV
OOUDV OEBOUEVOV TTOV TTOPEYOVTOL OO TIC YAMDGGES TPOYPUULATIGHOD.

H onpovpyio tov katdAAnAov poviéAov dedopévav gival, cuyva, Lo OmalTnTIKN
VONTIKN TPOKANOT| KOl EVIAGGETOL GTO TAIGLO TG AAYOPIOUKNG okEWYNG. Agv amattel
NV YVAOOT KATO10G YADOGGOS TPOYPOUUATIGUOD, OAAL TNV IKAvOTNTA 0VAAVGNG EVOG
TPoPAHaTOG OE SLaKPLTE CLOTATIKA GTOXEL, TV KPLTIKY KOTNYOPLOTOINGT TOVG G
TEPLGGOTEPO N AYOTEPO OMUAVTIKA Y10 TNV EMIAVLGN TOV TPOPANUATOG, KAODS Kot TV
avayvoplon Tev avoykoiov cvoyeticewv. H alyoplukn okéyn eival, emopévac,
Lo eVPUTEPT Kol TEPLOTOTEPO TEPiMAOKT dradikacio omd 0Tt £vag amAdg alydpiBpog
(Maotpoyudvvng, 2017) wor 1 KOAMEPYEWD TNG oLVl — Kol TOAD OCWOOTH —
neptlapPaverar oty otoyobecio tov padnudatov Iinpoeopwkrg  (IloAitmg &
Koéung, 1999).

Xy kafnuepvotntd pog epYOLOOTE GLYVE OVTIUETMOTOL HE QOIVOUEVH Kot
KATOOTAGES oV av 1W0wBovv m¢ mpoPAnuata mpoc emiivon, Bo umopovoav vo
povtehomonBovv pe ypaeovg S10popv €10MV. Apa 1 PETATPOT TOV QUIVOUEVOV
oUTOV G€ TPOPANUOTA 1 YPiPoVg Yo S1daKTIK) Yp1on Oa umopodoe vo mpochicet
évay yopoKTNpo avdevtikOTnTag 0T ddackaiio Kol vo, omoBapphvel TV TaONTIKY
eKpanon pebodoroyidv eTiALONG AOKNCEWV.

3. H Avoaxtixn Ilpotacny
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H dwaktikn Tpdtacn mov napovcidlovpe akorlovdel v otpatnywn g Etayoywo-
Amnayoywng AwackaAiog. TIpokeitol yo o wwaitepo e0EMKTN oTpatnYIK). Mécw
TOV EMOYOYIKOV O0d0KOoI®Y, 1 O00cKaAio odnyeitor oTadlokd omd TV omAn
TOPATIPNON KOl GOYKPIGT OTN OOTUTMOY] YEVIKEDGEWV OVMOTEPOV EMMEOOV, EVMD LE
TG anmaymykes dwdikaoies n dwaokario avalntel v Aoywkn kor ottoth e€nynon
TOV YOPUKTINPLOTIKOV CTOXEIMV KOl POIVOUEV@V TOV EVIOMIGE 1 TOPOTIPNON Kot 1
ovykplon (Matcayyovpag, 2007).

A6 TAevpAg VAIKNG LITOSOUNG, KAAO glval va VITapyEL 6TV TUEN TPOPOAEAS, DOTE VA,
OlevkoAVVOEL 1 OYNUOTIKY TOPOLGIOcT) TOV SEOp®V TPOPANUATOV KOl TOV
avtioTorywv yphowv. AxoiovBel M avOALTIK TEPLYPAPT] TOV QPACE®V  TNG
ddacKariog, 1 ddpKeLn TNG 0moiog TPOoTeiveTal va givat 3 SIOUKTIKES DPES.

3.1 Yoyoloyiky kou I'vocroloyikny Ilpostowuacio

O o010)0¢ ™G TPDOTNG EAcNG €ivar 1 OMovpyiot TOV KOTAAANAOL SOOKTIKOD
mhoioiov. Ot dpopol TV TOAEW®V, Ta NAEKTPIKE KUKADUATO, To dikTua VOPELONG, TA.
SiKTLO. EMKOWVOVIGDV Kol TO internet, To HEGOH KOWMVIKNAG OIKTO®ONG KOl Ol
SOMPOCMTIKES GYECELS, eivarl Tapadeiypata amd Ty Kadnueptvotnta To omoia yio v
Loypagicovpe Ba apkovcav kKOKAoL kot ypapupués. Kabe kokhog avamapiotd pio oA,
éva NAEKTPIKO oTotYElo, Evav VTOAOYIGTY, £va GTOHO, OVOAIY®G TOL TOPAUSELYUATOC,
evd kdBe ypappn oetyvet 6Tt PeTa&H T®V dVO OVIOTHT®Y TOV GLUVOEEL VILAPYEL KATOL0L
Aoykn ovoyétion. Ot pobntég pmopovv va avapépovy moALG TtéTola mapadsiypata,
®G E10AY®YN GTO pabnua.

"Eva, emiong, dpoppo epmtnua eivar 1o povopevo tov Mikpod Koopoo, 10 onoio €xet
napatnpNOel 6€ YPAPOLE LECHV KOWMVIKNG SIKTOMONG KOl SIUTPOCOTIKMDY CYEGEWDV.
To epdmmpuo glvar “mdco améyovpe, o kabévag TPOSOMKA, and €vo OTOL0ONTOTE
YVOOTO TPOGMOTO, TOV KUAATEYVIKOV, EMLGTIILOVIKOD, TOATIKOD KOGHOV, KAT”. T'0pm
0o TO EPMTNUC AVTO TPOKOAEITOL o, GUVTOUN GLITNOT], OAAG OPNVETAL AVOLYTO
mote va amavtnel optoTikd 6To TEAOG TOL padnpaTog.

TN CUVEKELD O EKTOOEVTIKOC TOPOVCIALEL OYNUATIKA N LE OMEIKOVIGELS TNG EMOYNG
TIG Yépupeg Tov Konigsberg kot meprypdoet 1o mpoPAnpa mov tédnke otov L. Euler
(Chartrand, 1984). Mmnopei xaveig vo dlaoyicel OAEG TIG YEQUPESG TNG TOANG aKPPDS
po Qopd kot vo emotpéyel oto onpeio amd oOmov Eexivnoeg; H emilvon tov
TPOPANUATOC OV glvar SOVGKOAN KOl 0lpoV 01 LaONTEC £pYacTOHV QQALPETIKA (TT.). dev
éyel onpocio T0 oynua TG TOANG N TG KAOe YEQupag — Ol LOVEG TANPOPOPIES OV
ypewafovtal eivor To TUNHOTO VNG KOl 0L YEQUPEG TOV TG, GLVOEOVV), KATAAYOLV GTNV
avamapacTacT) TNG OPYIKNG ewkdvog e yphpo. H telikr Abon — 10 Bedpnua Tov
Euler — 611 og kd0e kopver oV Ypapov Tpénel va katarnyel {uyd TAN00¢ akudY Yo
va glvar Suvatdg o (NTodpeVog KOKAOG, TPOKVUTTEL LEGH OO KATOLYIGUO 10EMV.

3.2 Hapaztijpyon — Heprypopn — Loykpion
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H @don ovt neptlopfavel eraymyikés dpactnprotnteg. O exnadentikog BETel Ta
EPOTALOTA, TO, 010l £Yovv avtAnfel amd Tty Kabnuepvotnto aiid Tapovoidloviot
e v popon ypiewv. I'evikd, mpocmtabncape vo TPoGODGOVLE TO YOPAKTPIOTIKO
™G SoKEdAOMNG - HE TNV VWOl TNG EVYAPLOTNG TVEVLOTIKNAG TPOKANONG - OTO
TpoPAHOTA aVTA dote vo dnovpyndel éva Betikd khipa oty Tdén. Ot pobntég
KOAOUVTOL VO KAVOLV TPOCEKTIKY] TOPOTPNON KOl UE CLGTNUOTIKO TPOTO V.
TPoPodV OTIS TPATEC LOVIEAOTOMGELS TV TPoPAnudtov pe ypnion ypaewv. Ta
TOPOOELYLOTO TOL TPOTEIVOLLLE Elva:

(o) Xepawyieg og éva maptL: “OAot o1 podnTéc g NG Tnyaivouv 6 éva TAPTL Kot
oMot B€hovv va yarpetnBovv pe 6Aovg. [ldoeg gival o1 cuvolikéc yelpayieg mov Oa
yivouv;”. Me autd tov Ypipo, 0 EKTALOEVTIKOG GTOYEVEL OTNV EICAYMYN TNG EVVOLAG
TOV TANPOLS YPAPOL Kot Tov Bempnuartog g yewpoyiog. Ot pabntég povieAomolovv
T0 TPOPANUO MG KAIKA, OTTOL Ol KOPLPES AVTUTPOCMOTEVOVY TO. ATOLO KOl Ol OKLES TIG
YEPOYIES, KAl 0TI GLVEXELN EMLXEPOVY VO LETPNCOVY TIG OKUEC. € TEPIMTOON OV
Koot dev yopeTNBoHV pe OAovg, dpa dev dnpiovpynel mAnpeg ypdonua, o tpémet
vo aBpolotovv ot yelpayieg Kot vo dtopeBovv ot tov 2. Telkd, to mPoPANUa
yevikeveTol Yo aplBpd n Kopueadv Kot To TAN00G TOV aKUOV TNG KATKOG vIToAoyileTon
oe n*(n-1)/2.

(B) I'vopicg 610 maptL: “Zto 1010 TAPTL petd and Alyn dpa BEAovv dAa ta aydpla
Vo yVoPLoToby KaAvTepa pe OA TO, KOPitola Kol avTleTpopwc. [1oceg culntoeic Oa,
yivouv;”. Mg autd tov Ypipo, 0 EKTAIOEVTIKOG GTOYEVEL OTNV EICAYMYN TNG EVVOLOG
oV depovg ypapnuatog. Ot pafntég povieromolobv to TpOPANUe pe Eva TANPEG
dwepég ypaenua. o va 1o emitdyovy autd, o oyoplo. avamapicTavIol ¢ KOPuQEg
OV OVNKOLV GE €va GUVOAO A KOl TO KOPITOlL G KOPLOEG €VOG ave&apTnTov
ouvolov B. Ot axpég cuvoéovv kdbe kKopuen tov cuvorlov A e kabe Kopven Tov
ocuvorov B, ®ote va avamoapiotovv Tig ocvlntioels. AkolovBel m mpoomdBeia
KOTAPETPNONG TOV OKUDV GTO CUYKEKPUYEVO TOPAdELYUd, OpYIKE SloncOnTIKd, Kot
OTN] GUVEXELD 1 YEVIKELON Yo APOUO N AYOPL®V KOl M KOPLTGL®V, OTOTE KOl TO
TAN00C aKkU®V 6TO TANPES duepEg Ypdon o vtoAoyiletal oe n*m.

Ewcova 1. [TAnpns ypagog Ks kot ITIAnpns Ayepns ypopos Ks 4

(7) Xrwitwo ko Epyoctacia: “Tpia onitio mpénet va cuvoeBovv pe tpio epyoctdoio
TOPOYNG PEVLOTOC, VOpevoT, etpelaion. Na yivel Eva o610 OTOL Ol YPOUIES TTOV
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0o mepaoctovv amd kdBe epyootdclo mpog kGOe omitt dev mpEmel, Yy Adyovg
aoQiielng, vo  dwotovpdvoviol”. Me ovtd Ttov  ypipo, O o0moiog otV
TPAYLOTIKOTNTO OTOTEAEL AVTUTOPAOELY LD, O EKTOOEVTIKOG GTOYEVEL GTNV EIGOYWYN
™G évvolag TeV enimedwv ypapwv. Ot padntéc enyelpovv pe xopti Kot LoAOPL, oAl
AVETITUYMG, Vo Loypagicovy To mApeg dipepis ypaonua Kss og eninedo ypaonua. O
exmadevTikog emPefordvel v advvapio exilvong tov TPOPANUATOS, AVOPEPOVTOS
v mopén podnuatikng amddeléng - v omoia dev TapoLoldlel 6TOVE LOONTES - Kot
tovifovtag 6Tt M advvopio emilvong evoc mpoPAuatog dev omodelkviel OTL TO
TPOPANUO dev ADvetal. Xtn cvvéxeld, 1 ovlNTnon mEPLOTPEPETOL YOp® amd TNV
£VVolol TV ETIMES®V YPUPNUATOV KOl 6TO GNUEI0 aVTO OAOKANPAOVETOL 1| TPOTN
SOOKTIKN MpPaL.

Eixova 2. O nhnpng oepnc ypapog Ks 3 dev ival eminedo yppnuo.

3.3 2raowaxny I'svikevon Enoyowyikov Lvunepocudrov

Q¢ anoTELEGHLO TV TPOTYOOUEVMV SPACTNPLOTHT®V, 01 LabNTEG £Y0VV KataAnEet o
KATO1EG TPATES JAMIGTMOGELS CYETIKA LLE TNV Evvola TV Ypaomv. Oa ftav embountd
VO TACOVV GE YEVIKOTEPO, GLUTEPAGHLOTA, VI0OETOVTOG Evay Pabud agaipeong, o10TL
OUTOV TOL €00VC M HABNON ECMTEPIKEVETAL, OLOTNPEITAL KOl HETOPEPETOL EVKOAN
(Matoayyovpag, 2007). I'ia v 10 emitdyel ovTd, 0 EKTOUOEVTIKOG KAVEL [0, GOVTOUN
EMOVAANTTIKY ovagopd oto idte | Tapdpola mopodeiypota Kot 0£Tel KatdAANAeg
gpotoelc. Telkd, Befoidveral 0Tl o1 LobNTEG UTOPOLY VO TEPLYPAWYOLV APALPETIKA
Kot yopilg e&dpmon amd cvykekpluévo mapddetypa, T €vvoles: (o) ypaeos, (B)
TANPNG YPAPOG Kol Bedpnua ¢ yewpayiag, (y) eminedog ypdapoc. Edv to pdonua
yivetor oe pobntég pe OeTikd TPOGAVOTOMGUO, O OPIGUOG TOV EVVOLDV VTRV B
uropovoe va dobel Kot e avotnpd pobnpotikn opoloyia.

3.4 Arnaywyikyy Enelepyacia - Tekunpiovon

H omayoywkn enegepyacio Bo emikevipmbel omnv yprion tov ypdowv mg epyoieio
povtelomoinong zmpoPAnudtov kol otoxevel ot e&nynon TV  péxpl  TOp
dwmotdoemy. [evikd, xelpllolacTe TOVG YPAPOUS MG GYNUOATIKEG OVUTUPAOTAGELS,
OOV GYNLOTO TTOV LE TOV JIKO TOVG TPOTO TTEPLYPAPOLY OGO TEPTYPAPEL Kot 1] AEKTIKT
SlotHwon Tov TPOPANILATOG.
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KaoAovpe tovg podntéc va e&nynoovy to yioti Kol T0 TOG yPNOoTomOnKay ot
YPApOoL G EPYOLEID LOVIELOTOINONG TOV TPOTYOVLUEV®V YPIP®V. XTdY0og &ivar va
KatoAEovv 010 cvumépacpo 0Tt TPOPANUATH OTO Omoie OV EVOLIPEPOVY AANEG
O10TNTEG OALG 1] GOVOEST] KOl GLUGYETIOT TMV OVIOTHTMV, OVTH TO, TPOPAN LT KOUTH
KOvOVaL LOVTEAOTTOLOVVTOL [E Xpiom Ypdewv. O exmadentikog pmopet vo {ntmoet amo
TOUg HoONTéCG va avagépovv dkd Tovg mapodeiypoato mov Bo pmopovcav va
povtehomomBovv pe ypapo, kabdg Kol opvnTIKG TOPAdElylaTo, Y10, TO OToio, Vol
OITIOAOYT|GOVV TNV OKATUAANAOTITO TOV YPAPOV MG EPYUAEID LOVTEAOTOINGONG.

3.5 Enéxraocn Aiamotdoemy
211G emdueveg 000 Pdoels, cuveyiletan 1 og fabog emelepyacio Tov Bépatoc.

O ekmadeLTIKOGC BETEL TO EPMTNUA AV EVOEIKVLTAL 1] YPTOT) YPAPOL Y10 TO TPOPAN L
“TI6G0 YPOUOTO OTOLTOVVIOL YIO. VO YPOUONTICOVUE TIG YDPES EVOC OTOLOVONTOTE
YGpT™ €101 MOTE YETOVIKEG YDPES Vo ypopatiloval pe S10popeTIKG YPMUOT;” Kot
avapével and Toug LanTég va avayvopicouV TIg OVIOTNTES TOV TPOPALATOS (YDPES)
KaBmG Kol TO YEYOVOG OTL 1 YeLTvioon OVo YWP®V HTopel vo ovamapaoTadsl wg
obvoeon peta&d Tovug. Xvvem®g M ¥PNoM YPAeov givor katdAAnAn. Ot pabntég
Loypagpilovv 10 ypaenue Kot vrofornbovuevol e KATAAANAES EPOTNCELS GO TOV
EKTOOEVTIKD, JAMIGTMOVOVV OTL TPOKELTOL Y10, EMITEOO YPAPO.

To mpdPAnua propetl Tréov vo avadiatvnwdei: “TIdca ypdUATO aTaITovVTIOL Yo VoL
YPOUATIOTOOV EMIMESQ YPOPNLOTA, LE TPOTO DGTE KOPLPEG TOV GLVIEOVTAL HETUED
TOUg va &gouvv dpopeTikd ypopo;”. o vo amavinbel to epdTnuo amotteiton
EVPNUOTIKY okEYN Kol pavToacic. Méoa amd KATuYIGHO 10DV Kot SOKIUES apyLkd o
HKPOVG YOPTEG KOL TPOYWDPDVTOG OE IO LEYOAOLS N KO XAPTEG SIKNG TOVG EXVONOTG,
ol pofntég KataAnyovv otnv eikacio 0Tt 4 ypopato paiiov apkovv. Iapapévouv,
BéPara, pe v afePardotnro O6TL G KAMOWOV MOAD MO peydho yoptn iocwg ta 4
YPOUOTO VO UV €LVl apKETAL.

Ewova 3. Metatponn ydptyn o€ ypapo kot xpwuaTIouoS
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H swoocio tov 4 ypopdtov emifefordvetor omd Tov EKTOUOEVTIKO O OTOI0G, Y10,
gyKukAoTadkovg Adyovg, e&lotopel otovg LaONTEG TIG €ll GEPA ETAOV OVETITUYELG
TPOoTAOEIES TV PLaONUATIKOV VO amodeiouy Tov 1oyvplopd avtd. Ev téhel 1 eikaocia
amodeiydnke to 1977 and tovg Appel xon Haken (Appel & Haken, 1977) (Appel,
Haken, & Koch, 1997), ot onoiot aviyayov to mpoéfinua otov ypopatiopnd 1936
YPAP®V Kot XP1CUOTOINGAV DTOAOYIOTH Yo Vo Amodei&ovy 0Tt givar 4-xp®UOTIGILOL
KkaOd¢ kol TG Kabe yaptng Oa £xel o meployn mov poldlel oe Kamolov omd ovTovC.
'Htav n tpd anddeién mov Eywve pe yprion H/Y ko 1 omoio pokddece avotapayn
GTOV HOONUOTIKO KOGUO GYETIKA [LE TO TL OmOTEAEL ATOSEEN).

AlAeg OpaOTNPLOTNTEG XPOUATIGHOD YPAP®Y, 01 0moieg UTopohv va Yivouv amd Tovg
HOONTEG OC AOKNOELS EUTESDONG, VAL O VTOAOYICUOC TV YPOUOTIKGV aplOudy yio
T KOOV 10N YpopnudToV:

(o) KAikeg: amdvtnon n, apov Kabe kopuepn cuvosetal Le Kabe o GAAY, apa Kaveva
Cehyog Kopve®V dev yivetal va PotpdaleTot To 1010 YpmLLaL.

(B) Awepeig I'pagot: amdvinon 2, éva ypouo yio kabévo amd to dvo aveldptnta
cLVOAO.

(y) Koxhot ambvinon 2 yio KOKAOLG GPTIOL HAKOLS KOl 3 ylo TTEPLTTOV UNKOUG.
Emikevipovopoote oty mepinTon Tov Tpry®@vou.

(0) Tpryovomomuéva moAdywva: amdvinon 3, 1 omoilo Oa YeEVIKELTEL EMONTIKA UE
mopodetypota, axorlovBdvtag v péfodo G HobNUOTIKAG emay®YNS, OmOv
Eexvavtag amd évo UKpd moAYmVo Kol cuveyilovtag vo Tpocbétovpe tpiymvo o
oVTO, TOPUTNPOVUE OTL OV AVERAIVEL O YPOUATIKOG APIOUOG.

Eixova 4. Tprywvomomuévo moldywvo 3-ypwuotioyo.

Y10 onueio awtd oAoKANPOVETAL 1] dEVTEPN SIOOKTIKN DPOL.

3.6 Eunédwaon

21 Ao g EUTESMONG O EKTOOEVLTIKOC PEPVEL TOVG LAONTES OVTILETOTOVS LE VEX,
AyvoOoTo QOIVOUEVO KOl TOVG TOPOKIVEL VAL T ETEEEPYAGTOVV LIE TOPOLOLO TPOTO.
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Emnilé€ape 10 TpoOPANpa gvpeong Tov eAdyIoToL TANBOLE PPOVPDOVY Yo €val LoVoElo,
™ Avom tov omoiov mpotewve o S. Fisk (Aigner & Ziegler, 2018). O y®dpog tov
povceiov avomopiotatol ®g £va TuXoio TOADY®OVO Kol Ol (POvpPol TPEMEL Vo
tonofetBovv oe katdAinio onueioa ®ote va QuAdccovtol Oia To ekBépoTo TOL
povceiov. Oewpodpe 0Tl €vo, £pyo QLAACOETOL OTAYV VAAPYEL TOLAGYLGTOV £VOG
@povpog mov PAémel otov ympo Omov Ppioketon to €kbepn. Me v mTpdQacn 0Tl 0
dtevbouvtig tov povceiov eival totykovvng, (ntovpe va vIoAoylotel To €AdyIOTO
avaykaio TAN00g Ppovpdv (ovclaotikd To PEATIOTO Gve QPAYUHd, JESOUEVAOV TMOV
YOVIOV TOV YOPOL).

O ydpog povtelomoteitan EDKOAN MG YPAPNUA (YOVIEC — KOPVPES, TOTYOL — OKUES) KoL
01 LN TEG avapEVETAL VO GYOAACOVY OTL TPOKELTOL Y10l EMITEDO YPapo. AokipdlovTog
Vo TomofeTHGOVY PPOLPOVE GE JdPopa oNUElD Kol HEGO amd daAoyik dadkacia,
ocupumepaivouv 0Tl €vag povpdg PAEmel éva onueio Otav 1 gvbeio ypapun mTov
GUVOEEL TOV (QPPOVLPO LE TO GCLYKEKPIUEVO onueio PpiokeTal 010 E0MTEPIKO TOL
TOAVYMVOV (YDPOG TOV LOVGEIOL).

Eixova 5. Ti fAémovv o1 ppovpoi avaloywe tng Géong tovg

YVOKENTOWEVOL, KOl av Ypelaotel vrofonbovuevol pe KaTdANAeS EpOTNOEL Ond TOV
eKTAOEVTIKO, Ol HoBNTEG KataAnyouv otnv 1déa va Tpryovomombel o ypdpog. Xto
yphonuo mwov mpokvmTel, av TomobetnOel évag @povpdc oe kKAbe KopvLEN TOV
TPIYOVOV, TOTE TPAYLOTL TO HOVCEID Elval TOAD acPAAES, aAld dev €xel emtevybel n
anaitnomn o eAdyioto TAnBog ppovpdv. O ekTadeLTIKOG TPOTEIVEL TOVG HOBNTEG VO
YPOUOTIGOVV TO YPpAPO, 0 OTOI0G O TPLY®VOTOMUEVO TOADY®VO Yvpilovv 1o OTL
glval 3-ypouaticipoc.
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Eixova 6. O yapog tov (ovaeiov wg 3-ypmUatioio prywvomoiueEvo ToAdywvo.

M\éov, apyilel va dwpaivetal 0Tl kaBd o€ OA T TPIYy®VO VIGAPYEL L0 KOPLET OO
KG0e ypdpo, av emiééovpe Eva amnd To. Tpia YPMOUNTO KOl GBNGOVUE TIG KOPLPEG TOV
AoV 600 ypoudtov, Tote ot KObe Tpiymvo Ba mopapeivel Evag povpds o onoiog Ha
BAmeL TOV Y®PO TOL TPIYDOVOL. Apa e TOV TPOTO OVTO AVVETAL TO TPOPANUA Kol TO
ntobuevo eldyloto avaykaio mAnBoc epovpmv vroloyiletar g n/3 (aKépatog
HEPOG).

Ag onueiwbet 6T 6e dheg TIG PACELG KO Yo KAOe Tapddetypa ot pobntég Sovievovy
pe yapti Ko poAvPt ko BEPara pe ypopato 6mov yperaletal. O eKmodeLTIKOC KAAO
elvan va. £xel TPOETOACEL GE YNOLOKY] TOPOVGINGT) KATOLEG GYNUATIKES TEPLYPAPES
TOV YpleoV, I6mg KATO10VG EVOIAUEGOVS YPAPOVS KOTA TNV KpioT Tov, Kol BEPata Tov
TEMKO YpAPo mov povtehomolel ke mpdPAnua, dote va kepdilel ypovo. Béfara, kot
M ¥pPNoM Tov Tivaka gival ovaTOPELKTT, KAODC ot 10€€g TV PadNTOV eivol TOKiAeg
Kot ompOPAETTEG KOl TPEMEL VA, YivovTon avtikeipevo cuintnong.

3.7 Avakxepalaiwon - Malnoiakij kor Metayvwotikiy AEoloynen

H owaokoiio whelvel pe ovokKeOAOi®ON, OYNUOTIK KOU OTOAOYIOTIKN, Kot
akoAovBel m pabnolokn ko petayvootikny aloloynon. Empévooue mepiocdtepo
OTNV UETOYVOOTIKN 0E0AGYNOT, GTO VO TEPLYPAYOLV KOl GULVEIONTOTOICOVY Ol
pafntég v OAn mopeia g Aoywkng eneEepyaciag mov Tponynonke, 0Tl 0 KLPLOG
o6TOY0G TOL WOOMUOTOG €lval Vo LITOPOVY Vo YPTCLUOTOO0V TTOpOy®YIKE TN VEd
yvaon.

Téhog, 0 EKTOOELTIKOG EMAVEPYETOL GTO QUIVOUEVO Tov Mikpov Koouov xou
neprypdpel to meipapa tov Stanley Milgram (Milgram & Travers, 1969) 1o omoio
emPePfardver v vrobeon tov OvYypov cvyypagéo Frigyes Karinthy (Karinthy,
1929) 611 0 xOopoG glvar 000 PIKPOS oL V0o TuYaia emAeypévol dvBpwmot améxovv
10 TOAD Kotd 6 yvwotovg (6 degrees of separation). Zto meipopo Tov Milgram éva
oOVOLO 0TOU®V EAaPay amd Eva ypauua Kot Toug (Tinke va 10 Tpowbncovy ctov
aVaYPAPOUEVO TOPOANTTY. AV 0 TEMKOG TAPUANTTNG TOVG TAV AYVOOTOG, ETPETE VO
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TPOomONcOoLVY TO YPAUUE GE S1KO TOVG YVOGTO TPOGHOTO TO 0Moio i6m¢ va Yvdpile Tov
TEAMKO TOPOANTTY|. X& OGEC TEPIMTMOGELS 1] AAVGION TOV TPOMONGEWY deV O1OKOTNKE,
amodeiynke 6T ypeldotniay Katd péco 6po 6 frpata yio vo OGcovY To YpAUIaTo
6T0VG TEMKOVG mopaAnmtes. To @aivopevo avtd emiPePoardveTor kot amd emionpo
otoTioTikd otolyeior Tov Facebook kou tov Twitter (Bhagat, Burke, Diuk, Filiz, &
Edunov, 2016), ta omoia kotadeikvoovy 6Tt 1 péon omdotacn puetal&ld dvo tuyainv
YPNOTAOV, LETPOVUEVT 6€ TANO0G Kowvmv ¢eihwv, dev Eemepva ta 4 dtopa! Ga eiye
evolapépov va dokipudcovy ot pafntég 1o meipapa tov Mikpod Koouov otov
UIKPOKOGLO TOL SOV GTOV 07010 KOTOIKOVV.

4. Xounepaouora

Ot ypdoolr, ©g Ooun Oedopévev Kot Kopiwg 1 ¥pNon TOVg ®G EepYoreio
povtehonoinong dedopévav, €xovv eloaxbel mpdoeoTa otV OOAKTEN VAN TOL
pafnuatog “ITinpogopikn” ¢ I' tééng, av kot og meplopiopévo Pabud Kol TavTog
dvcavaloyo Tov peydiov mediov epapuoyng tovs. To Oetikd, katd Tn yvoun Hog,
otoyeio ovTAg TG TPOSHNKNG £YKEITOL OTNV OvVAYVOPLON OGS Ol HodNTéG TOL
Avkeiov yopic TpoOTEPEC HUBNUOTIKES YVDGELS €L TOL AVTIKEUEVOD, EIVAL TPOPAVAC
o€ B€om Vo (P1GILOTOMGOVV TA, YPUPNLOTO MG OVATOPUCTAGELS OSOOUEV@V.

EXnilovtag O0t1 n kéAvymn g ddakTéng VANG TANPoeopkng e A kot B tééne,
aENVEL KATOWL YPOVIKA TEPODPL OTOV EKTOUOEVLTIKO VO TEPOUATIOTEL KOL [E
S0KTIKA avTikeipeva mov dgv meplhapupdvovioar oto AlIX tov 14éev avtdv,
Katafétovpe TV TOPOLGO SIBUKTIKY TPOTACT] MG £VO GUVOAO dPUGTNPLOTHTOV TOV
e&aokoOv Vv alyoplBuikn okéyn TV pabntdv Kot Tov Tovg TPOETOUAlovV Yo TV
avtiototyn VAn mg I 1déng.

H 6waktikn pog mpdtacn meptlapfavel KotdAAnia mopadeiypota-tpofAnpoto omd
TOV TPOYUATIKO KOGHO To omoio. ot pofntég Kolovvtar va cv{ntnoovv, va
eMeEPYNOTOVV GUVEPYUTIKG KOl TEAIKE VO LOVIEAOTOGOLY, Y®PIc va, otnptyfodv
o€ pobnuotikég yvaoelg. Kabe mapddstypa-mpopfinua, EEKvavtag omd To apytkod Kot
amAovotepo 0wV, ooV peretnBel ko poviehomomBel, avadeikviel Kol pio véa
WO Te TOV YPAe®v, £T61 MGTE Ol HOBNTEG VO TPOY®PNOCOVY ETOUKOOOLNTIKA KoL
afiacta amd tov wetopd ypdeo tov Euler ya tig I'épupeg tov Kdnigsberg péypt tig
S10IKAGIEG YPOUATICUOD TPIYWOVOTOMUEV®V YPUPNUATOV. ZVUVOTTIKA, Ol EVVOLEG TOV
TeMKA Ba Exovv dlepevvnBel amd Tovg padntéc sivat: (o) TANPNg Ypapog, (B) duyiepeic
yphoot, (y) Bsdpnuo g yewpayiog, (8) emimedor ypaol, (€) TPIYOVOTOINUEVA,
TOADY®OVA, (OT) YPOUATIGUOG YPAPOVY. ATMTEPOG GTOYOG Elval v, Yivouv ot pabntég
KOVOol Yo Tapayyikn gp1on g véag yvoonc. Na pmopodv dnAadn va epappodlovv
dwdkocieg poviehomoinong UHE YPAPOVG Kol GE Véd, (yveOoTo mTPOoPAuaTa,
EKUETOAAEVOUEVOL OTIOV aVTO Eivan SuVATO TIG KOAES IOIOTNTEG TV YPAPOV.
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H ocvykekpuévn d18axKTIKY TPOTOOT TOPOVCIAGTNKE TEWPAPATIKG GE HKTH opdda 20
pontav A ko B 1a4&ng tov Sov 'EA Bopova. Or podntég ocoppeteiyov evepyd kot
pe evBousloopd Kt avtd amoTedel yio pog £va BETIKO KIvnTpo Yol TNV EXOVAANYN TNG
S0aoKOAMOG Kot TO. ETOUEVO GYOMKA £Tn 0€ KOVOVIKEG, TAEOV, TAEELS Kal {omg TV
EMEKTOON TNG DOTE VoL TEPLLAUPAVEL Kot TEXVIKES SLOMEPAUOTS YPAP®V.
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Abstract

The ability to properly model the various parts of a problem is a vital element of algorithmic
thinking. This educational proposal aims at introducing graphs as a problem-modelling tool as
well as highlighting some of their basic properties. No special knowledge in either math or
informatics is required in order for the students to uderstand this proposal's subject matter,
while they are encouraged to participate in investigational activities by using original
examples which are presented as entertaining riddles for them to solve. The selection of these
riddles was made in a way that doesn't burden students with uncertainty. Instead, they are led
constructively and naturally towards solving problems of increasing complexity, while making
it clear that graphs can be used for modeling problems when the correlation of the entities is of
the utmost importance.

Keywords: Graph, Complete Graph, Planar Graph, Graph Colouring, Data Modeling, Data
Structures.



