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Aopéc dedoyévwy AaPBipwvdoc: O Onoéac xow o Mivetaupog III

1. EmIArorg

H noapotoa epyaocio agopd tnv dnpovpylo evog mouyvidiol e titho “Mia viyta oto youvoelo”. Yto ou-
YUEXPUWEVO Touy VIOl xaholpacte vor bAorotiooupe éva haBvpvio péoa oTov omolo xwvolvtal 600 TalxTES,
o Mwotavpog xou o Onoéag. Xtdyoc tou Mivdtavpou elvon va “mdoel” tov Onoéa xan 6T6)0¢ TOU
Onoéa elvor va Peel Gha To OBl oY BploXOVTaL XATAVEUNUEVA GTOV TOUTAG, TR ENUEPWOEL XOL TTELY
Tov “mdoet” o Mivotavpog.

Treviuuillovye ToC OTIC TEMOTES EPYASIES XANVAXOHUE VO UNOTIOLCOUUE TO TOUTAG xaL Tol oToLyEla
mou To amaptilouv xadwg xan Tig Bacixég Aettovpyieg Tou marywidloL. Xtn deltepn epyacia xAnirxoue
emnpéoVeta va LAoTol|coupe €va Taixtn o omolog yelpileton to Ldpl mpog dperds Tou. Ltny mopoloa
epyaotio aoyohnifxoue ye tn Onuiovpyio evog malxtn mou xAvel ypror Tou alydpwduou minimax, ye
oxond va TpofAédel xohlTepa TNV xivNnoY| Tou, avalbovtoag Ti¢ mavé xwvhoelg Tou avTindhou. Puoud
Oho o Pooixd cuoTaTixd Tou Ty WLBY ou avantiioue oTig BUo mpdTee epyaoleg elvon mopdvta. Ot
TEOTOTIOLNOELS OE oUTA efvol EAGYLOTES XaL apopoLY xLElwe TNV cuUPBaTdTNTA PE TIC VEEC AELToupYlEC,
OTWC AVTESC TEPLYPAPOVTOL GTNY EXPOVNOT).

2. TIAPAAOTEA

Ta emiouvanTOuEVOL TUEAOOTEN ATOTEAOUVTOL ATO:

o Tov root xatdioyo ctov omolo undpyel xou to project tou eclipse.

o 'Evac vnoxoatdhoyog src/ pe tov xOOxo e java, omotehoUHEVO omd €val optdud aVTIXEUEVELY
evowuatwuévo oto maxéto host.labyrinth.

o "Evog unoxatdhoyoc out/ nou meptéyel to napaydpevo command line jar tou mouyvidiov.

o 'Evac unoxatdhoyoc doc/ pe tny texunplnmor tou xmdixa 6nee auth éxel napay Vel and ta oydia,
ue to epyaielo doxygen. To apyeio puluicewv Tou doxygen eivan otov root e to 6vopa Doxyfile.
H mhofiynon otny texuneinon urnopel va yivel avolyovtac to apyeio doc/html/index.html

o To apyeio report.pdf nou anoteiel Tnv Tapodoa avapopd.

Extéc¢ and o emouvantopeva apyeio Stodéoiuo undpyel xat To git amoVeTApLo ohdxAnenc Tng epyaciag
£00. AUTO TEPLEYEL TOGO TOV XWOXA TNG EQAPUOYNS OGO XL TOV XWBXA TNS AVAPORES.

3. XXEAIAXTIKEY EIIAOTEL

ITow aoyolniolue oune pe to {ntniévta avtixelyeva Tou npoypdupatog, Yo meénel va avapepdolue oe
OPLOUEVES BOUESC IOV TTEOC TEVUNXOY, AANS X0 XATOLEG OYEDLUOTIXES ETUAOYES TTOU EYLVOV YLOL VO ATAOTOL-
NoOLY ToV XWOXa. ApxeTéc amd aUTEC TpogpyovTal and TiC mponyoLpevee epyaoiec. Tic mapadétouye
OUmC ot €86 xode moUlouvy oNUAVTIXG EONO, TOGO GTNV AELToupYid TOU TROYEAUUATOS OGO Xol GTNYV
XUADTEEY xOTAVONOY TG TREY0LTUC epYaaiog.

3.1. Accessor - mutator idiom

Yic mpodlaypoapéc tne epyaoiog aghveton vo evvonldel e {nteiton 1 yerion tou accessor - mutator
idiom. O TEETEL Vo TOPADEY TOVUE OUWS, TS VEWPOVE TO CUYXEXPULEVO LBlwUa LoLalte-
pa meoPBAnuatixd. O xiplog Aoyoq eivar twg mopafidler Yeyehiond TiC apaipéoclc TeodldovTag Tov
€0WTEPIXO OYEBLIOUO Tou avTixelwévou. Axoua divel tpbdafacn otny ecwtepxr) dour| Tou, “mlow and TNV
TAGTn” Tou avTixeévou. Ev avtidétwe ye to wloya autd, Tor avTIXEIREVA TOL LVAOTOLOVVTAL
w¢ apapecelg Yo WTopoVoAY VA TEOCYERPOVY ETOB0UE MOV EXTEAODY XATOLX AEL-
Tovpyia, xpLPovIag TEAEIWE TIC EOWTEPIXEG AETTOUERELES TG LAomoinong. Autdg
elvow xan 0 Spouog Tou BlAéEoue Yol TO GYEDLIOUS Tou Tpoyedupatog. H xdide tdn tou mpoypduuotoc
Hog Tpoo@épel dnuoctia éva aptdud amd ueddodoug mou elvon AmoEAlTNTES Y TNV EXACTOTE ANMATOVUEV
AeLToLEYIXOTNTA Xol XEUPBEL 600 xaAUTERX YiveTon TNy ecwTepixY| Uhomolnor. Evd howndy uvlonoooue To
{nniév get-set Leuydipt yioo TNy xde YeTofBANTH TwV TAEEWY, DEV TO YENOULOTONOUUE OYEDOY xorOAOU
HECO OTO TEOYEUUUOL.
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3.2.  Evormounuévo cUGTNUN GUVTETAYUEVLY

Yt mpodlaypapéc g Ing epyaociag neprypdgetan eniong €va BIMAG GUOTNUO CUVIETAYUEVLY, TOCO Yo
Tar mhoxiBlar o0 xou Yo ta eodia. Eva xapteotavo mou Sievduvalodotel we npog 800 dEoveg xat TEPLEYEL
éva (euydipl YeoUAS xou OTAANG %ol €VOL LOVOBLAGTUTO TOU AMOTEAEITOL UG TOV YEAUUULXO GUVOLOICUO TGV
Teonyouuévwy. To povodidotato avtixatonteilel xou TNV AmeXOVIoT o UViUT EVOC Tiivaxa 2 BlaoTIoEWY
oe row major order.

Fevixd Yewpolye mwe xdTL Té€Tolo dNULovpYel TAEOVAOUO BEDOUEVLV XAl ETOUEVKS ELVOL XAXT) TTRAUXTIXT.
Avuto yiatl peta€d GAADY HEOVEXTNUATOVY, TOU XURlKS APOEd TOV TOAULVNUATIXG TROYEUUUATIONO, 00TYEl
X0 OF TEOYEOUUATIOTIX AddT Tou Tdavmdg Yo aprivouy To 800 cUCTHUATA aoLYYeoVIoTA. T vat Abcouue
aUTO To TEOPRANUA BNULoLeYHoopke TNy T&ET Position, oty onola ecwtepixd yenotwonoodye udvo
T0 éva and To 800 CUCTAUATA, YLoL TNV axe(Beld To LOVOBLIoTATO Xou TouTdYEOVa ToEEYOLUE Uedodoug
Yoo TV pooPact ot Véon xan and ta Vo cucThwata. H téd€n petadd dAwv Tpocpépel X CTATIXES
HeEVOB0oLE YL TG UETATEOTESG TROCPEROVTOG ETOL Wi EI50UG Epyalel0UTinn Yiot TNV epapuoyy). I
TNV Tapovca epyaocio yenowonoloope tnyv Position 6mou ftay duvatd.

3.3.  Avofdiuon tne wé&ng Tile

Katd tov npoypopyotiond tou mowyvidlol mapatnefiooue twe toco 1 tdén Tile 6co xou n Supply éyouv
TAnpogopleg yior T H€om Toug 6To TounAd. AuTd onuaivel Teg 1o0 To Thaxidla G50 xou To EPHBLAL AV XOUV
0T0 TAUTAG. Axdua onuaivel TS dNUoveYoly ETTAE0Y TAEOVUOUS o dedopéva, xode amouteltal ot
ocuvTeTayUEveg Tou mhadlou mou PBeloxetan To €podlo va enovolnedoly péoa otny Supply. Kdt tétowo
yivetan avTiAnmto xou amd Tic mpoodiaypapéc tne Board 1 omola elvan autr mou mepléyel Toug mivoxeg
AVAUPOEWY TOGO TV TAAXLOiWY 600 xaL TV £Qodiwy. Mo mio drancInTixy) ntpoceyyion BEBoua
Yo HOeAe Tt €POBLA VoL v ixouy oTa TAaxiSia xaL oyt 610 Toumh6. Me autd Tov TpdTo 1) TN
Supply 6ev Vo elye tig enavokauBoavoueveg Thnpogopleg Véong, ahhd avtideta n 18N Tile Yo elye anicde
wat eminpooietn mAnpogopia Yo To av @uloevel xdmolo e@odlo 1 dyL.

‘Onwg ebvar Quoxd YehAooue Vo UAOTIOLCOVUE QUTYH TNV TROCEYYLON. AV OUWS UETAXIVOUCOUE TIG
avapopés Twv odiny otny Tile Yo ahloldvaye Tic Tpodlorypapés Tne expivnone. Enouyévwe emhélopue
wo uéon 066. Eumhoutiooue tnyv Tile ye pedddoug mou agopodv ta e@odia. Autég elvon oL

o int hasSupply (Supply[] supplies)

Tou Bivel TNV SuvatdTNTa Vo eEAEYEOUUE v €va TAUX(BLO €yEL xdmolo evepYd epodlo. Ko
o wvoid pickSupply (Supply[] supplies, int supplyld)

Tou Olvel TNV duVATOTNTA OE XAmolo kX TN VL “oNxKOoEL” TO EQPEOBLO.

‘Etou éyoupe opolopoppia pe Tic avtiotolyes ueddédoug boolean hasWall(int direction) xou int has Walls()
g Tile.

"Evog mopatnentindc avary vaotng o BLmOTOOEL Twe Ol GUVORTACELS YLoL ToL EQOOLAL ELVOL VoY XOCUEVES
VO TEEOLY TOV TVOXOL OVOPORMY OTaL EQODLA ¢ dptopa. AuTo elvar To TiUNUo TOU TEENEL VoL TANEWMCOUYE
TpowdwvTag Tic Yedodoug autég atny Tile.

3.4.  AvaBdduon tne talne Board

Yy Biudpxetor Tou oyediacpol Yewploope weENUN TNV EloaywYT Tou ntivaxa int//[] moves otnv té&N
Board. e autov xatayweolue Ti¢ TAnpogopleg Tne TeAeuTalog xivnong tou xdde naixty, énws To id Tou
mhodiov mou Beloxetan o malxtng, ol cuvteTayuéveg Tou xou 1 “Copid” g xivnong. XNy meocvxn
auth odNyNUfxaue ool mapatnefooue twe yio Ty T8N HeuristicPlayer eivon amapaitntn 1 mpdcBaon
otnyv ¥éon xou 670 id Tou avTindhou. Puoixd Ty Bl anaitnon €yovue xou pe Ty T8N MinMaxPlayer.
H npdofacn oTic MVACE TRayHATOTOIETOL Y€K TNS HETABANTHC moves xou Tng cuvdptnone getOppo-
nentMove(). "Etol o xd0e HeuristicPlayer 4 MinMaxPlayer unopel va diamo thoel av 6710 0nTixd Tou
nedlo Bploxetan xdmolog avtinaiog xou var xivnuel xoatdAAnia.

Axdbua yéow tou (Blou unyaviopol divoupe TNy duvatotnTo 6ToUS X TEG Vo pardaivouv to ID Tou
avTimdhou. Autd elvan yeriowo vy tov MinMaxPlayer 6tav tpoontodel va oxnvodetrioet Ti¢ xivioelc tou
aVTITGAOL. Oo avaACOLUE TEPLOGOTERPA OUWS YVPW ATO QWTO GTNV TUEAYEAUPO
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3.5, AvaBdiuon g tééng Player

o v emépPaocn os auth TV TEEN XWVNUAXOUE UE YVOUOVA TNV AVTWETOMOY 6U0 TeoBAnudtwy mou
Hog TopouatdoTxay. Apyixd Yot Ty owoty Aettoupyio T xAdong HeuristicPlayer, 6nwe avagpépaue xan
TopAmAvVw, eivan avayxola 1 tpdoPacn oto id Tou avtindiou. I'a tov Aéyo autd emAéEoue va dnuLoupyeiton
éva id vyl xdle maixtn péow cuvdptnone tne téEng Board, oto omolo Ya éyouue npdcBacn uéow tou
nivaxor int[f[] moves. T Aertovpyia auth avakouBdvel 1 cuvdptnon int generatePlayerld().

Emnpbéodeta, dehfoaue vo evomotooupe Tic LAomolroel twv tdéewv Player, HeuristicPlayer xou
MinMaxPlayer, ote va Ti¢ x8vouue cLPBATES UE TNV ap)T) TOU Liskovﬂ It to AoY0 auTd 0L GUVIRETAHCELS
move(), statistics() xou final_statistice() eivon TAéov UAOTONUEVES xou OE GAOL ToL avTIXElUEVEL. AUTO pog
avdyxaoe vo Jetovioouue Ty petaBAnTy path oto base object dnhady) otnv Player.

4. CONCEPTS

Av xou ta concepts VAoTOLUNXAY YLoL THY EXTOVNOT] TOU TEMTOU UpOUg, Tol Tapad€ TOUUE GUVOTTIXG XoU OE
QUTH TNV ovopopd, xotaS To VewpolUe oUCLAOTIXG XOUUATL Yior Ohat Tor uéemn tne epyaoctoc. Ta "concepts”
MG €YOLY TN UOPPT] CUVIRTHCEWY Xl apOpOLY €VVOLEG OYETIXEC UE TNV e@apuoyY. Moag divetan €tol 7
OUVATOTNTOL VoL EAEYYOLUE av xdmota elcoddg evog predicate-concept mAneol Tic TEOOLAYPAUPES TOU 1 OYL.
Yo oyfuo [I] gaiveton o ontixomomuévn éxdoon Touc.

4.1. IDaxido gpoupdc - isSentinel()

ITpdxeitan yioo concept mou Yog eMTEENEL Vo EAEYEOLUE
av to mhaxido elvan “mAaxidio gpouvpds”. Av dnhady
Beloxeton oo e€wtepd dxpa Tou TounAd. H vlonoinon Wi”:s °
autol Tou concept yiveton HECW TECTIPWY CUVIRTHOEWY
ToU EAEYYOUV YWEloTd TIC Téooepelc dleudivael Tou

+———+-——_——— ——————t———t———+

I N Wallable |R00m C
direction

TOUTAS. t—+ At +
T v opdderypo 1 boolean isLeftSentinel (int | \(’jvlféﬁgs |

tileld) poc diver v duvatdtnta va eAéyEoupe av To + +-——+ +

mhoxidlo elvan mAakidio ppoupol aploTERE TOU TOUTAS. | M | | |

Auto ebvan ypriowo yia Aettoupyieg dnwe yio TopddeLypa ot + + et +
> ’ A 4 { Sentinel Non - walka

av ¥élouye va dovpe puinwe yeetdletat ,voc ToroYetniel > |. S04 | > dlrectloni. |

7 ’ 4 7’
e€wTepndC Tolyoc aptoTepd Tou mAadiov. AvticTolya T bollh ———y 4y

UTGEYOUY Xl OL UTOAOLTEC GUVAPTHOELS YLd TIC UTIOAOL- | | | |
rec dievddvoelc.

4.2.  Awoyiown Siehduvor - isWalkable() In . . . . . .I

ITpbxerton yia predicate mou pag emtpénet vo ehéyEouue
av uia dievuvon oe xdmoto mhaxidlo elvan "draoxionun
orevuron”. Av dnhady| xdmolog maixtng unopel va xi-

YxAwa 1: Onukn avarapdotacn twy concepts
Tov xpnoiponoiolue o€ éva taumAd 7Tx7. Me npdowo
avanapiotavtal 60a TANpoly kdmolo concept kai Je
vnoel oc auth. T v oylel xdti tétoo Ya mpénel: Kérkwo 6oa . Ta mAaxidia jie To yKp1 Ypoua,

, , , elvar ta mhaxidia ppovpol.
o H Siedduvon va unv €yel tolyo.

o H oiehduvon va pny ebvan 1 “Kdtw” diediuvon tou
Thandiov eloédou oTo AaPBlpvio.

"https://en.wikipedia.org/wiki/Liskov_substitution_principle
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4.3. Xtiown dievduvon - isWallableDir()

ITpdxertan yio predicate mou yog emitpénet va eAéyEoupe av pa Slebduvorn xdmotou mhaxdiou lvon "y tionun
orevuvon”. Av dnhady) uropolue va Totovetioouue Tolyo otn diedduvon auty. T va etvon wia Siedduvon
ytlown Yo mpémel:

o H diebduvon va elvon draoxionun.

e To yertovxd mhax(do oe auty TN SledYuvon va unv TEELEYEL O TOV PEYIOTO EMUTEENTO Lo
Tolywv.

e O tolyoc va unv dnulouvpyel xdmolo xAelotd SwUdTLO.

Avuth n tedevtaio amaitnoy SV LUTAEYEL OTIC TEOBLAYEAPES XaL TNV TalpVouUe UTOYLY, OTws Vo
Solpe xou oty evénta 6] wévo av o yerotne v éxel {nthoel and v ypauur eviokdv. O Adyog eivou
vt 0 utohoyiopog Tng xootilel xou autéd unopel vor uny todlel poAo Yo Toumho peyédoug 15215, ahhd oy
{nniel xdmolo ToAD peyaAlTERO TOTE 0 YEOVOS elvan uToloyioog. Puoixd 6ToV xOBIXA XAVOLPE YeHioN
autol Tou concept UOVo xaTd TN ONuLovEYiad TOU TUUTAG, UE AMOTEAEOUN Vo uny emBoplveTon xoOAOU
1 AELTOLEY(O TOU TROYEAUUATOS XATd TN didpxela Tou Towyvidlo. ‘Etol npotelvouue otov avayvootr xou
XENOTN TNG EPUPUOYNS KOG VoL XAveL Ypron auThg TG emAoYNC. AVapepoUaoTe avoAUTIXG OE AUTH TOV

ahybprduo otny evotnta [4.5]

4.4. Xrtiowo mhoxido - isWallable()

ITpdxertan yioo predicate mou pag emtpénel va ehéyZovpe av xdnoto mhaxido etvon “ytiouo mAakidio”.
Av dnhady) umdpyetl xdmota TAELEd Tou Thaxidlouv otV omolo unopolue vo Tonodeticouue Tolyo. o va
tloyeL autd Yo meEneL:

o No undpyel Tovhdytotoyv pla ytiotun dicvduron cto mhoxidlo.
o To mhox(dio vo unv €yet Ho1 TOV UEYIOTO ETUTEENTO optiud Tolywy.

4.5.  Anuoupydc xhetotol dwpatiou - isRoomCreator()

O mpoduarypagéc tne epyaciog mou agopoly TN dnuoueyio TOL TAUTAG, BEV ATOTEENOUV TNV EUPAVION
AW TOV dwpotiwy. T'o to Adyo autd vhomorjoope Eva alydprduo mou aviyvedel Ty miavétnTa on-
povpylog XAl TV dwuatiny Tou omolou 1 evepyornoinon yivetal xatdmy EMAOYHS TOU YEHoTN and
YOOUUT] EVIOAGV.

‘Evog ahyoprduoc yio vor elvon Aettoupyinde ypetdleton dedopéva. 3tn dixr| Yog teplntworn to dedopéva
elvan oL Tolyol. Oéhaye hotndy €vo TEOTO AVATOEACTAONS TWY TOlY WY TOL VoL BOAEVEL YIO TO GUYXEXPUIEVO
meoBhnua. H Aoom mou yenowonomooue cuvodileton oto e€Xg:

e O ywvieg v mhoxdiwy ovoudlovton xoufol xau 1 Yéon toug avamaplotavton pe évoy adZovta
optdud TOU LGOBUVOIEL PE TNV AVATOEACTAOT) dLodLIdcTATOL Tivaxa o€ row major order.

o O xdle x6uPBoc anotehel tov xéuPo-ywvio (vertex) evog ypdpou.

o O xd&le Toiyoc avanopiotaton we oxun (edge) otov ypdgpo.

[Mo mopddetypa oto oyfua [2 mou qatveton xon évar ToEdderyUo AvAToEdoTAONS, O TOlY0g APLOTERd TOU
mhoxtdiov ‘3" avamapiototon we 1 oaxur ((4,8)".

INoa tov ahyoprduo vionoooue dVo téec. Tryv Edge mou dnuovpyel (euydplor x6uBwy wote va
uropel va amodnxedoer tov xdde tolyo(oxun) xou tnv Graph nou mpoogéper hertoupyiec dnuioupyiac
ouvexTXoU Ypdpou Aopfdvoviac we elcodo tolyou(onués).

H Aertoupylo Tou eivon amhi. Kdde gopd mou ehéyyoupe av ula SiedYuvon mioadiov etvon ytiowun,
OMNULOVEYOUVIE TO UEYAAVTERO BUVATO CUVEXTIXO YEPAPO TOL TMEPLEYEL TOV EV AOYO
Tolyo xou 6houg Toug 1dN Tomoletnuévoug tolyouc. Av GTOV YPA(PO TOL TEOXUTTEL UTEEYEL XATOLOG
x0ufoc meplocdTERES amd Wla opEg, dnAadY| o yedpog Oev elvar amhog, TOTE AUTO CMUAVEL WS OTOV
ev AOYO x6ufo Umopolue Vo TUE axohoudvTag Tolyoug and TouAdytoTtov dVo xateudivoelg. Apa To
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(a) (B)

EyAupe 2:

(a) AevOuroodétnon mAaxibioy (tetpaywrdiia) kar kupwy(opaipeg) evds taurAd 3z3.

(B) Evag ouvvektikés ypdpos mou mpokUntel and to (a) Eekivdvtag and tov toiyo (7, 11). Ta tov ev Adyo toiyo
Oédovpe va duamotdoovue av dnuiovpyel kA€woté dwudrio. Kdt mouv o€ avtn) tny mepintwon 6ev oupfaiver

TAUTAG TEQLEYEL XATOLO XAEWOTO DWUATIO. Aol Tov alydprduo Tov exteloVue yia xde mdavy| yTiowun
devfluvan, 6t 0 TolY0g TOL TEOXAAE! TO XAELOTO BwUATIO glval 0 TEEYOV.

I v Aettovpylo tou alyoprduou yeetalduacte dAoug Toug Tolyoug Tou elvon 1idn Tonodetnuévol 6To
Tounh6 otn popeh Edge. Towtéd npocdéoope otny té&n Board wia Aiota avagopmy (ArrayList) xou o
authv amodnxebouue xdie tolyo mou dnuovpyolue. Tov alydprduo UTopPOUUE Vo TOV EVEQYOTOLNCOUUE
oV TEEAGOVUE OTO TEOYEOUUA WS EMAOYT TO OPLOUO ——NOYOO0mS ATO TN YEUUUY) EVIOADY H

AuoTuYOS 1) XWBIXOTONoT TTOL Y ENCLLOTOLOUUE €8¢ BEV TouELdlel HE QUTY) TNG UTOAOLTING EQPUPUOYTS.
Auto €yel oav anoTéAeoua var TEETEL VoL ONULOVEYOUUE TOV YRdpo xde popd. AuTo €xel x0GTOG OE YPOVO.
T v axp{Beir O(N2logN), 6mouv N, o cuvolxde aprdude mhaadiov Tou Toumhéd. Autd To xboT0C
apopd Tov éheyyo tou x&de mhovadiou. T dho o Tapmhd To xdoToc eivar O(N*ogN). Puoixd Ya
UTOPOVCUUE VO YENOLLOTOCOVUE UTOUVNUATIONS Xat Vo arnovnxebouue toug Yedpoue Ouwe Adyo Ttou
ot N emPBdpuvon AauPdvel Yweo LOVO Wial Popd xatd TNV exxivNoT, GE GUVOLACUO UE TO Wxpd péyevog
TOU TOUTAS, ATOPACICAUUE VO UNY TROYWEHOOLUE O TEpUUTéPW BehTioTonolno.

5. YTAOHOIHTZH

[t Ty YeTayAOTTION TNE EQapUoy g, amouteiton java €éxdoon 8 1 xoL HETAYEVESTERY XS EYOUUE XAVEL
xeron lambdas. T umeviiuior, avapépouue cUVOTTIXG TN ASITOUEYIN OPLOUEVWV OVTIXEWEVWY TOU
Tpoc¥écaue XAt TNV TEMOTN XaL SeLTERT epyaoia.

» Const
To avtxelpevo autd mepléyel otadepéc Yo OAT TNV EQUQUOYT.

e Session
To avtixelyevo autd mepléyel OAeC TI¢ TWES TNG €QapUoYNc Tou amoteAoly puduloelg B emAoyEg,
OTW¢ Y TOo PEYEVOC TOU TUUTAG, TOV 0ptdUd TwV £QOBIWY XTA.

e Direction
To avtixelpevo awtd Aertouvpyel cav C++ enumerator xou mopéyet ovoyatoroyio oTic dlevdivoelg
TIOU YENOWOTOLOUUE GTNV EQUQUOYTY).

o DirRange
Opolwg éva Bonintixd aviixelyevo auth 0 @opd Yo TRV awtépatn dnuouvpyia dieudivoewy o
Beodyoug emavdindng.

o Edge
To avtixeiuevo autd 6meg eldoye xon oty evétntad.5], Aettovpyel we avamapdotaoy twy tolywy ye
N Hop@Y| axpy evog yedgou. Ilpoopépet constructor mou 6€yetan yio oployata CUVTETAYUEVES ol

2V uviotatal avemipilaxta 1 xehon autic e emAOYHS



Aopéc dedoyévwy AaPBipwvdoc: O Onoéac xow o Mivetaupog III

mha(dLa xan dlevduvoelg. Me autd Tov tpémo Aettovpyel w¢ BlETapr avdUecH GTNY xWOLXOTONGT)
TOU YPMNOWOTOLETOL GTNV UTOAOLTY) EQUQUOYT) XU OTNV XWOIXOTOINOT TOU YEMOWOTOLETOL Yial TNV
£0PECT) XAELOTAOV dWUATIWY.

Graph

To avtixelpevo autd vAomolel Aettoupyieg evoc cuvextixol yedgpou. O constructor tng td&ng 0€yeton
w¢ Gptopa Pt axpr) xou otny oucio dnuovpyel Toug 2 mpwToug xoufouc. O Pacwxés Aertoupyieg
elvon M attach() n onolo déyeton wiar oxpn xan npoomoel vo tortodetrioel toug xépPouc e oto
Yedpo ye ouvextixd tpono. Ko n count() n omola déyeton éva x6ufo xon Yetpdel TOoeC Qopéc 0
%x6pPoc autdg TEPLEYETAL OTOV YEAPO.

Position

To avtixeipevo autd yenotwonoleltor wg Evo Xovd UG TN AVUTAUEASC TOGTE CUVTETAYUEVKY YL TV
eQapUoYY. Axouo Tpoc@épel UeUOBOUE UETATEOTAS TNG KL AVamopdo Taong otny GAAn. Ot ovormo-
PUO TACELS AUTES OTMC AVAPELVNNOUE Kol TUEATAVE) EVOL 1) XUPTECLAVY| TTOU TEPLEYEL VO PETABANTES
Yoo TY Yeopun xou T oA xou 1 povodido taty (id).

 Range

To avtixelpyevo yenowwonoteitar yio vo dnutovpyel €0pn TWOV.

e ShuffledRange

To avtixeipevo autéd ypnowonotelton yia vo dnpovpyel “tuyaing datetaypéva” edpn Ty, H tdén
auth) xAnpovouel tnv Range xaw mpociétel tn Acttoupylor Tou TUYAOU AVUXATEUATOS TWV TUDV.

5.1.  Alyéprduoc minimax

O oxondg g mapoloag epyaciag YewpolUe Twg HTAY 1)
vhomoinomn tou ohyodprduou minimax. I Tov olyderd-
MO oUTO oEyLxd amantelTon 1 dnoveYio evog BEvTEoL.
To xdie eminedo Tou Gévipou €yel Yl xOuBouc OAeg
TIC OUVATEC XWVACELS TV TouxT®V evahidé. ‘Etol o
xdde x6uBog avamaploTd mLot xvnom xon Tor ToudLd Tou
xqe x6uBou avamoploToUY OAEC TIC DUVATEC XIVACELG-
AMAVTACELS TOU avT{maAou TolxTr otnv xivnorn outh.
Kodog exteheitan o alyodprduog n aglordynon tng xde
xivnong and Toug xatwtepoug xOUPoug avelalvel Tpog Ta
mdvew. H emoyy) yiveton evahhdE and tov xdde mobxtn.
'Etol o avtinahog emAéyel yio Tipr Tou xde xoufou tny
T amd oL ToudLd UE TNV UxpoTeRn oloOAOYNOT), EVEK O
mafx TN Yo TNV T ue Ty peyohiTeen. Xto téhog 0
Baowxdg xOufog TEpLEYEL TNV PEYLO TN BUVATY T Aoy-
Bdvovtag umod Ty xahbTepn duvaty xivnon-amdvinon
TOU OVTLTEAOU.

INo tov xdde xéuPBo viomoioope v &N Node
axolovdwvtac Tic odnyiec e expwvnong. Ilépa amd
AUTEG OUMC YPELAOTAXAUE Xou Lol ETULTAEOY TANpOYOpRla,
TOU 0POEd TO UOVOTATL TNE ETAOYHC TV XOUPwY omnod
Tov ahyopLiuo. Aniady, o xdie xéuBo amodnxedovue
emnAéov éva BelxTn Tpog Tov x6uBo and Tov onolo Eyive
7 emAoYY| TS TWHE Tou. Me autd Tov TPoéTO HUdoTE OF

Input: Node

pd

"Iﬁoes Node have
children?

T

return Node.eval

child.eval <- minValue(child) ]

max < child.eval

Yes

. return max

max <- child.eval
Node.path <- child

ExApa 3: Adypappa poris tns maz Value(), dnov
yivetar avadpopuikniy kAfjon tns minValue().

V€om, HETA TNV eXTENEOT) TOL ahyopLlUoL, Vo Yvwpellovye tdco TNV TWAS TNg agloAdYNoNS, OGO Xou TNV

xivnon and v omola mporAe.

H viomoinorn tou minimax okyderdpou €ywve otnv téd€n MinMaxPlayer. H td&n auth xhnpovousl
v Player xou poli xou tic Baoixéc hettoupyiec 6nwe toug Constructors xou to accessor - mutator id-
iom. Axolovdwvtac Tov oyedaoud tng HeuristicPlayer, uhonowjoope tnv MinMaxPlayer, 8tywe xovéva
data member. Autd avrxouv 6ha otnv Player. ‘Etol 6An 1 emnpdodetn hettovpyindtnto tng td€ng o-
(popd Tov ahyoprduo nimimax. O xOpleg uédodot mou LAomodnxay Yo Ty dnpoveyia Tou BEVTEOU Elvau:
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o int[] dryMove()
H ouvdptnon auty| Tpocouoldvel TNy xivnon xEmotou ol T e oWOTOLOVTAS Yiol TOUTAG auTd and
o oplopatd tng. 'Etol unopolye var mpotyUoTOTOICOUUE BLUQORETIXES XIVACELS OE BLUPORETINO0VG
XADOVOUS TOU TOUTAG Ywelg Vor dANOLOGOLUE TO Paocind TAUTAG TOU Touy VIO,

o wvoid createMySubtree()
H ouvdptnon ot elvon 1 plo amd tig 800 uedd80ug TOL UAOTOLOVY TO BEVTEO UE TIC DUVATES XIVHAOELS
TOV TOUXTOV. ZEXVOVTOC and T Teéyouca YEor Tou malxTn xou yio xdie “Siaoylowun diebiuvorn”
ONULOUEYOUUE Xal EVal aVTYpa(pO TOU TAUTAS Xl OE AUTO EXTEAOUUE TNY %xvNoT Tou TalxTn elxovixd
wéow tne ouvdptnone dryMove(). Ereito anodnxedoupe oto 8évipo tnv xivnon outh wc x6ufo
xou xohoVUE TNy ouvdptnon createOppSubtree() ye autév cov dplopa.

o wvoid createOppSubtree()
H ouvdptnon extelel v (B dadixaota pe v createMySubtree() ahhd yio Tov avtinaho auth
(popdL.

o double evaluation()
H ouvdpetnon auty etvor utebduvn yia Ty agloAdynon e xdde xivnong. Toéco oty nepintwon g
TOU X TY), 660 XU GTNY MERINTWOT ToL avTindiou. T va etvon cupfBaty| pe to {ntodueva, agiohoyel
v xivnon “xortdvtog” o ToumAé oty xatedduvon tne xivnong xou wévo. Auth 1 cuumEpLpopd
elvon apXETA TEPLOPLOTIXT] X0 001 YEl 08 TOAD QPTwyd anoteAéopata. o mapddetypo eved g xivnon
Tpo¢ Tov avtinalo alohoyelton apvnTiXd xodde o TaixTng uropel vo tov “Bel”, 1 xatebduvon woxpld
a6 Tov avtinaho dev altohoyelton Yetind. Axdua otny nepintwon nou 1 adloAdynon apopd xivnon
TOU AVTLTAAOU, BEV €Y 0UNE TNV SUVATOTNTA VoL 0€LOAOYHOOVUE TNV XATAGTACT TNE TOTAC GUVORLXAL.
I vor avTWETOTIOOUUE AUTOV TOV TEAELTALO TEPLOPLOUO, UETA TNV TEOcOUOlwaon NG xivnong Tou
avTindAou, aglohoyolue Eavd tnv teheutaia xivnon tou maixtrn. Moévo nou mAéov o aviitahog sivon
oe véa V€om.

Téoo n createMySubtree(), 6oo xou 1 createOppSubtree() eowtepnd altohoyolv Ty xdde xivnon.
Avuto elvon meplttd xadwg oL pévol xoufol mou amouteitan v afloroyndolv eivan ta @UAa.  TTopdha
ouTd anogaciooye va exteréoovue v evaluate() mou ofohoyel Ty xivnom oe xdde x6uPBo bote va
oupPadilovue Ye TIC 0ONYIEC TNG EXPOVNOTC.

O olybpriuog ohoxhnpe®veTtal UE TNY LAOTIOMGY TV GUVILTACEWY TIOU aVAYOLY TG AELOAOYHOELS TKV
xOUPwVv Tpog ta Téve. Autéc eivon o max Value() xou minValue() xon extehodvtan avadpouixd eValhEE
amd tov TalxTn xou Tov avtinoho. Eto oy 3] goiveton o didypaupa pofc e maz Value(). H minValue()
elvon avtiotoym. O rnaixtng npoonoel péow tne mazValue() va emhéZer tn peyahtepn allohdynom eve
o avtinahog, péow e minValue(), emhéyel tnv wxpdtepn.

6. EKTEAEZIMO

‘Onwg avapépoe xou GTNY TARAYPAUPO UE T TUQUBOTEN, OE AUTA UTHPYEL X0l TO TORUYOUEVO EXTEAECLUO
vy TNV yeouur eviohoyv. Ilpdxeiton yio €va jar apyelo to omolo ymopel xdmolog va exteléoel oe €va
TEQUATIXG, UEOW TNG EVIOAAC java —jar labyrinth. Xtov xwdwd yog yenoylonololue asserions )oTe
va ehéy&oupe Ny elcodo xau Tig emAoYES Tou YenoTn. Enopévmg av xdmotog VEReL Vo TelpopaTioTel YE
TIC EMAOYES XxaAO Vo Tary var T evepyornolioel oty VM tng java ye tnv nopduetpo —ea. Xe auth TNy
nepintwon Yo uropoloe va exteréoel java —ea -jar labyrinth -i --norooms ...etc

To napayduevo jar mapéyel va aprdud and emhoyéc-oplopata To omolo EAEYYOUV TNV Aettoupyia TOU
mowyvidto0. Tig emAoyég autéc unopolue vor BOVUE X0t omd TNV YEOUUT EVIOADY ATANS EXTEAWVTAS TNV
eviolf) java —jar labyrinth -h. Yto oyrua[d] unopolue vo Solpe éva otiyydtuno ye tig Swdéotueg
emhoyéc-oployota. AVoahuTixd, extoc and Ty —h autég elvou:

e -i 7} --interactive
Avuté 1o bpiopa evepyomolel to “interactive mode”. Ilpdxeiton yior Aertovpylor xatd tnv omola to
Ty vidL wetd and xdde YOpo oTauaTtd xou TEPWEVEL £{0000 amd TOV YENOTN YIdl VOl TROY WETOEL OTOV
enopevo. Av autr 1 Aettovpyla Bev elvon evepyomoinueévy), TOTe To Taky Vidl exTeheital LOVOULAS Xou
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-jar labyrinth.jar -h

Labyrinth Game

[-b]--board <Num>] [-s|--supplies <Num>] [-r|--rounds <Num=>] [--norooms] [-i]|--interactive]
labyrinth -h]|--help
Options
--board:
the size of board's edge.
of supplies on the board.

mum number of rounds of the game.

nts the creation of closed rooms inside the board.

-1 | --interactive:
Each round requires user input in order to continue.

-h | --help:
Print this and exits.

SxApe 4: Or Sadéoueg emloyég kar o1 TPOTOL e TOUS 0TOIOUS UTOPOUE VA €KTEAEOOUME TO Taty vidi.

oTnVv €£080 EXTUTOVOVTAL GhOL OL Y0pOL opéows UETd TNV elcodo Tng eviolrc. At n emdoyr) elvai
aAmEVEPYOTONUEYT) WS TPOETIAOYT).

--norooms

Auto 1o bplopa evepyoTolel TNV Aettoupyia TNG EVEECTC XU ATOTEOTAE TWV XAELCTWY dwuaTiwy. Av
0ev Ylvel yeron auth Tng emAoYHS, TOTE 1 Aettoupyia oty elva ameEVERYOTONUEVT WS TROETLAOYT).
H evepyomnoinon tne Yewpolye nwe eivan xahr) emhoyn. O Adyog mou dev Ny npo-emhéyouye elvar
yiott dev {nteltan pntd amd TNV EXPOVNOT).

-b 7 --board

Avté 1o dplopo amantelton vor axoloudnidel and €vo Yetind oxépono mou mepLypdpel To emuuntd
uéyedog Tne mAevpdc Tou ToumAS. Ily:

java -jar labyrinth -b 11

Av o ypHotne dev yenotpomnoioet TNy emthoyn TOTE T0 Mpoemheyuévo péyevog elvar 15.

-s 1| --supplies

Auto 1o bpiopo amontelton vor axohouvdniel amd éva Vetind axépono mou meplypdpel Tov emduunTd
aptdud TV e@odiwy yior To mouyvidl. IIy:

java -jar labyrinth -b 11 -s 7

Av o yphotne dev yenotpomnotioel Tny enthoyr TOTE 0 TpoeTAeYHEVOS aptdude eivan 4.

-r 1) --rounds

Auto o dpiopo amontelton vo oaxohovdndel and éva Vetind axépouo mou meplypdpel Tov emduuntd
aptdud yopwyv péyel va ohoxhnpwiel to mouyvide. IIy:

java —jar labyrinth -r 200 -s 7

Av o yprotng dev yenoiwomoiioel Tny emhoyn ToTe 0 TeoeTAeYUEVoS aptdude eivon 100.
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round: 5
*Can not mowv
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e e S T
to continue...

EyxAne 5: Yuyudruno ané tny ektéleon touv mpoypdupatog o€ interactive mode kar pe anopuyn kA€loTdy
dwpuatiwy. H evtolr) mov xpnoiponojinke elvar java -jar labyrinth -1 --norooms

7. IIAPATHPHSIEIZ

K\etvovtog Yo Géhope vo modue nog 1 napodoo epyacio Aoy wa tpoondielo vor uAonoliooupe to {nto-
DUEVOL YENOWOTIOUVTOS OUOS TEUXTIXES TOU VEWPOVUE avaryxaieg Yior TNV ouyypapn xwowa. Ilpaxtixég
ToU GTOY0 €youv va anoteédQouy Ty mavdtnTa havdacuévng yerong oe Badog ypovou. T to Aéyo
oUTO TEOCTIIACAUUE VoL TERLORICOVUE, OTIOL aWT6 eV HTay avtiveto pe To {nTodueva, TNV SuvatdTNTa TNG
Aavdoopévne yenong elodyovtag apxetd emnAéov epyoheio yioo Ty eqappoyn. Tétola yio mopddelypa
elvon 1 t8&n Position 1 n anoguyy| twv setters xtA. Axdua npoonadiooue va opyavdcoupe Tig dopég
0EBOUEVLY UE TETOLO TRPOTIO MOTE VO TEPLOPICOVUE TOV OMAUTOVUEVO XMOWXA 0G0 TO BUVATO TEPLOGOHTERO.
Auto €yel wg amoTEAESUA EVOL XATWE TILO UOXPOCHEAES XWBXA, UE TOMAG AVTLXELUEVA X Ol CUVAPTHCELS, TOU
{owg elvon duoavdhoyog TV Wxeny anutioewy g epyaciag. EAnilovye va unv Yewendody unepfohixd.
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