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Aopéc dedoyévwy AaBopiviog: O Onoéag xou o Mivotavpog A

1. EmIArorg

H napotoa epyascio apopd tn dnutovpyia evog mouyvidiol AoBuptviou ye Véua “Mia viyta oto povoeio”.
Y10 oLYXEXEWEVO Taky VIOl XahoUUaoTE Vo dnutovpYicouue €va AaBlptvdo uéoa otov omolo xivolvTal Ue
tuyato teémo V0 malyTeg, 0 Onoéag xou o Mividtawpog. Xtodyog Tou Mividtauvpou elvor vo “mdoel” tov
Onoéa xou 0ToY0¢ Tou Onota elvon va Bpel Ghal Tar €OBLA ToU efval TUY LAl XATAVEUNUEVAL OTO TOUTAO,
TpWV ENUEPWOEL xou ey Tov Tidoel o Mivodtoupog. 3to mawyvidl autd undpyouy 800 Baoixd mpofiruota
o omofa yeewdleton vo Aooouue. To mpofBinua tng dnwovpeyiag tou AaBlpviou xou to TEOBANUA TG
AELTOLEYIOC TWV ALY TMY XAl TOU UTOAOLTOU Ty VLBLOU.

Kotd tnv dnodi pag, o autd To memTo u€pog Tng epyasiag, 1 dnuiovpyio Tou Toumho elvol To XUELOTEROD
ané To dVo mpoPAfuata. To taumhé anotehelton and mhaxidio xou Tolyoug. To mhax(dio elvon SiateTorypéva
O€ TETPAYWVIXO Gy Xal avaueSd Toug TotovetolvTan oL Tolyot. To mpdBAnua €yxeiton oty emAOYY| xou
ToTOVETNON TolyWwV UE TETOO TEOTO OOTE VAL TANEOUVTAL OL TEOBLYPAPES TOU oy VLBLoU OTwe Tty xdde
Thax(BLo va €xel To ToAL 800 Tolyoug 1 o e€wTteENd TAaxiBlal var €y ouv Tolyo amd TNy €€w peptd. Metd and
HLOL TTLO AETTOUEQRY) VEALGT) TOU TROPBAAUATOC, BLATICTWOUUE Ttk oL do¥eloeg TEodlaypapES OEV AMOTEETOLY
T dnuovpyia XAELOTOV dwUaTiwy, ATl Tou Vewpnooue B0, UE AMOTENECUN, OTKC TEQLYPAPOUUE XOol
AVOAUTIXS THHEAXATW, VAL TEOCVECOVLE EVAY axoun neploptokd. Tnyv anoTpony xAsioT®yY
Swpativyv oTto TAUTAOS.

To npéfinua Tng Acttoupylog TOU UTOAOLTOU oy VIOLOY €XEL VoL XAVEL UE T1) ONULOVEYIO TWV TALY TV
xadog xou Tig xvnoelg Toug. Ot mpodiaypapég apopoly TERLOPICUOUS GTNY XIVNOT] TWV oY TV X0k TOV
TEoOTO Ue Tov onolo Aertovpyel To manyviol. o mapddetypa ol malyTeC OeV UmOPOUY Vo TERACOUY HEGH UTo
Tolyoug, 1N oL TalyTeg xvoLVTAL XUTd €var TAAX(BIO TN Popd ¥AT. e avtideon ye To TEOBANUA TOU TUUTAG
€00 1 ANOoM ATAY TETELUUEVT.

2. IIAPAAOTEA

Tao emouvoantoyeva TapadoTER ATOTEAOVVTOL ATO:

e Tov root xoatdAoyo otov omolo undpyel xou to project tou eclipse.

e Evoc vnoxatdhoyoc src/ ye tov xddxo tne java, anoTtehoVUEVO and €vol apldud oVTIXEWEVKV
EVOWUATOUEVO 0TO TaxéTo host.labyrinth.

e 'Evoc unoxatdhoyoc out/ nou nepéyel 1o napayduevo command line jar tou mowyvidov.

e 'Evoc unoxatdhoyoc doc/ pe v texunplnwon tou xmdixa 6nwne auth éxel topayVel and ta oydiia,
ue to gpyaielo doxygen. To opyeio puduicewv Tou doxygen elvan otov root e to dvopa Doxyfile.
H mloriynon oty texuneinon uropel va yivel avolyovtag to opyelo doc/html/index.html

e 'Evoc unoxatdhoyog report/ mou nepiéyel tny ntapooa avapoped.

Extoc¢ and ta emiouvantopeva apyelo Siardéoiuo undpyel xou to git amoVetrpro oldxinenc tng epyasiog
€00, AuTO TEPEYEL TOTO TOV XWOOXA TNG EQPARUOYTC OGO XL TOV XWOOLXA TNG VAPOREC.

3. XXEAIAXTIKEY ENIAOTES

ITow aoyolniolue oune pe to {Intniévta avtixelyeva Tou npoypdupatog, Yo meénel va avapepdolue oe
0PLOUEVES BOUEC OV TTEOC TEUNXAY, AANS O XATOLEG OYEOLUOTIXES ETUAOYES TTOU EYLVOV YLOL VO ATAOTIOL-
IOOLY TOV XOXAL.

3.1. Accessor - mutator idiom

Y1ic mpodlaypoapéc tne epyaociogc agriveton vo evvonldel mwe {nteiton 1 yerion tou accessor - mutator
idiom. O TEETEL VO TOEUBEY TOVUE OUWS, TWC VEWPOVLE TO CULUYXEXELAEVO LBlwpa t8iaite-
pa meoBAnuatixs. O xiploc Aoyog elvon mwg mopofidler Yepuehaxd TiC apoupéoels TeodidovTag Tov
E0WTEPXO OYEDIAOUSO TOU avTixeWévou. Axdua divel TpdoBacn oty ecwtepxn dour Tou “tiow amd TNy
TAdtn” Tou avtxewévou. Ev avtidétng pe to wblwpa autd, Tor avTixeieve mTou LAoToloVVTOL
WG apoupecels Yo unopoLoay va TeocPEpouLy eEYO80UE TOU EXTEAOVY XATOLX AEt-
Tovpyia, xpVPovIag TEAEIWC TIC EOWTEPIXES AETNTOUERELES TG LAomolnong. Autdg
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elvan xou 0 Spouog Tou BlAéEaue Yior TO oyedLoU6 Tou Tpoyeduuatoc. H xdde tén tou npoypdupatdg
Hag Tpoo@épel dnuootia €va aptiud amd uedodoug mou elvor ATUEAITNTES YAl TNV EXACTOTE ANMATOVUEV
AertovpyidTNTa Xou XeUPEL 650 xoAUTERA YivETon TNV ecwTEELXY) LAoToinoT. Evd hoindy vhomolhoaue to
{nndév get-set Leuydipl yia Ty xdde yetaBAnT twv tdEewy, dev To Ypnouylonoiiooue toudevd uéoa oTo
TEOY QoML

3.2.  Evornounuévo cUGTNUN GUVTETAYUEVLY

Ytg mpodlaypapég TN epyaciog meplypdpeTa ETioNg €val BITAO CUCTNUO CUVIETAYUEVWY, TOCO YLo To
ThaxiBior 650 xou Yo Tor €odia. Eva xapteciovd mou dievduvolodotel we mpog 8V0 dEoveg xan TEPLEYEL
éva (euydipl YEAUUNE Xou GTAANG o €Vl LOVOBLAGTATO TTOU AMOTEAE(TOL ATO TOV YROUUIXO GUVOLICUO TWV
Teonyoupévey. To povodidoTtato avTixatomteilel xou TNV ATELXOVIOT) OT UWVAUT EVOC Tivoxd 2 SLUCTACEWY
ot row major order.

Fevixd Yewpolye mwe ATt TETolo dNULovpYEl TAEOVACUO BEDOUEVMLV XAl ETOUEVKC EIVOL XAXT) TTRAUXTIXT.
Avuto yiotl peta€d GAAWY UELOVEXTNUATOVY, TOU XURlKC APOopd TOV TOAUVNUATIXG TEOYPUUUATIONS, 0dNYE
X0l OE TEOYEAUUATIOTXE AddT) Tou midavedg Yo agivouy To 500 cuCTAUATA acLYyeovioTa. o va Aboouue
autd 10 TEORANUL dNUloveyYAoape TNV TdET Position, otny onola ecwtepnd yenowonoobye poévo
TOo €va amo T 600 CUCTAUATA, YLt TNV oxeiBela To LOVOBLIOTATO Xou TAUTOYPOVA TUEEYOUUE Uedodoug
yia TV mpocPBact ot Véon xou and to 800 cuoThuata. H 18N uetadd AWy TpocpEpEL xol CTATIXES
REVOB0UC YIA TIG LETATEOTES TPOCPEROVTIG £TOL Lot eldoug epyaketotxn yia Ty epopuoyy. T
NV mapovoa epyacio yenowonooope Ty Position 6mou ftay duvato.

3.3, AvaBdiuon tng tédng Tile

Kotd tov npoypoppationd tou nouywidiod mopatneiooue nwg téco 1 tédn Tile 660 xau n Supply €youv
TAneopopleg yia TN VE€am Toug 0TO ToUTAG. AUTO ONUALVEL TS TOGO Tal TAAXIBLO 6O %o TA EQPODLAL AVHAXOLY
070 ToUTAG. Axoéua onuolvel Twe dnuiovpyoly emimhéov Theovaoud oe dedopéva, xodog amanteitar oL
oLVTETAYUEVES Tou Thaudlou mou PBeloxetan To €podlo va emavolngdoly péoa otny Supply. Kdt tétowo
yivetow avTiAnmté xon amd T mpodiaypaes tne Board 1 omolo elvar vt mou meplEyel Toug mivaxeg
AVAPOPWY TOCO TWV TAAXLOIWY 600 xaL TV £9odiwyv. Mo o drancInTixy) npocéyyion BEBoua
Yo ROele Tt €O VA VAR 0oLY oTa TAaxiBLa Xt Oyt 670 Taumh6. Me awtd Tov TpéTOo 1) T4EN
Supply dev Yo elye Tic enavaropPavouevee tAnpogopiec Héong, odkd avtiveta n tadn Tile Yo elye aniodg
wo emmeocety TAnpogopla Yot To o UTAEYEL EPOBLO 1) O)L.

‘Onwe elvor puoxd Jehfoaue VoL VAOTIOLACOUPE aUTY TNV TEOCEYYLOT. AV OUKC UETAXVOUCUUE TIG
avapopéc Twv odinv otny Tile Yo adloldvaye Tic Tpodlorypapés TN expivnone. Emouévwe emhédopue
wat péom 086. Eumhouticope v Tile ye uedddoug mou agopodv ta @ddio. Autég elvon ou:

e int hasSupply (Supply[] supplies)

mou Bivel TNV duvatdTnTa Vo eEAEYEouPE av €va TAAx(BLo €yel xdmolo evepYd epodlo. Ko
e void pickSupply (Supply/[] supplies, int supplyld)

Tou Blvel TNV BLYVATOTNTA OE XATOLo kX TN VAL “onNxeoel” To e@odLo.

‘Etou éyoupe opolopoppia pe tic avtiotolyes ueddédoug boolean hasWall(int direction) xou int hasWalls()
g Tile.

"Evog mopatnentixdc avary vaotng o SLUmOTOOEL Twe Ol GUVORTACELS YLoL To EQOOLAL EfVOL VoY XOCUEVES
VO TEEOUY TOV TVOXOL OVOPOR(MY GTaL EQODLAL ¢ dptopa. AuTo elvar To TiUnUo TOU TEENEL VoL TANEWMCOVUE
TeoVOVTAC TIC HeVodoug autég otny Tile.
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4. CONCEPTS

H dnwoupyia tng Board anotéleoe tov yeyohldtepo Oyxo TOu xwdwa Tng mapovoag epyaociog. [ va
XAVOUUE TOV XA XoJopOTERO ARG X0 EUXONOTERO GTNV XATAVONOT) EMVOTICOUE xdmolo concepts. H
W€a TV concepts mpogpyeton and v C++ 6mou ta concepts elvan €va eldoug compile time predicate
xou eopuoleTtal 6Toug TOToug dedopévev. Eueic yio tny epyacio vhomoiiooue xdmola concepts oe pop@y
CUVORTHOEWY XATA TNV EXTEAECT) TOU TpoYpedupatog. Ta concepts autd apopoly €vvoleg GYETIXES HE TNV
eapuoY”) xou £xouv TNy pop@t predicate. Moag diveton €ToL 1) UVATOTNTA VoL EAEYYOVUE av XdmoLa £{0006¢
evog predicate-concept mAnpol Tic mpodiaypapeg Tou ) Oyl Mto oyrua |1 galveton wat onTixomoinuévn
éxdoon touc.

4.1, IDoxido ppoupde - isSentinel()

[Tpoxerton v concept mou pog emitpénel var ehéy&ouyue T ey S SRy S

av to mhaxido elvan “mAaxidio gpouvpds”. Av dnhady ] ) . . . . |
’ ;2 , , Wallable
Beloxeton ota e€mwtepixd dxpa Tou TaunAd. H vhomonon  jes

auToL Tou concept yiveton PEGw TECTAPWY CUVIRTHCEWY | . WaIIabIe |Room . |
Tou eAéyyouV YwpeloTd T Téooepelc dlevdivoelg Tou direction
oG +———+ ==t + -+
. . ; ) Walkabl

o v napdderyua 1 boolean isLeftSentinel (int | m?ecilos | |
tileld) poc diver v duvatdtnTa var eEAéyEoude oV To + -+ + + +
mhoxidlo elvan mAakidio ppoupol dploTERE TOU TOUTAS. | M | |. |
Avuto ebvan ypriowo yia Aettoupyieg Onwe Yo TopddeLypa fm—————t  +  + R— +

> ’ A 4 { Sentinel Non - walka
av 9éhoupe va dolpe prAmec ypedletar var totodetndel > |. s04 | —> direction |
7 7z e 7 7

e€wTtepdC Tolyog aploTepd Tou Thadiou. AvtioTouya . et m——t 4+ +

UTGEYOUY Xl OL UTOAOLTEC GUVAPTHOELS YLo TI UTOAOL- | | |
ne¢ OlevdivoelC.

4.2.  Awoyiown Sietduvor - isWalkable() 'H . . . . . .I

[Tpoxerton ya predicate mou pag emtpénet va ehéy&ouye

’ I 4 4 ”» s
g;ggif ;i]u}? UVAGVY] ;’;\;{ggizgco):z?iz;:;g UEZZZC IVO(;?Z Lr_’ Tov xpnoiponoiole o€ éva tautAd 7Tx7. Me npdowo
) avanapiotavtal 60a TANpoly kdmolo concept kai e
vnoel oe auth. T v oylel xdtL tétoo Yo mpénel: Kékwo éoa dyr. Ta mAakidia pe to yipt podua,
elvar ta mAakidia gpovpol.

YxAno 1: Oruxn avarnapdotaon twy concepts

o H diebduvon va unv €yel tolyo.
o H dietduvorn va uny etvor 1 “Kdtw” diediuvon tou
Thandiov el06d0u oo AaPBlpvio.

4.3. Xrtlown diebtuvon - is WallableDir()

ITpbxerton yio predicate mou pag emtpénel va eAéyEoupe av pia diediuvon xdmotou mhoxudiou etvon "y tionun
orevuvon”. Av dniady) uropolue va TotoveTioouue Tolyo otn diebduvon auty. T va etvon wia Sieduvon
ytlown Yo npénel:

o H diebduvon va elvon Sraoxionun.

o To yeitovxd mhaxidio oe auty T dieduvon vo unv Teptéyel NOr Tov UEYLOTO ETUTEETTO optdud
Tolywv.

e O Tolyog vo unv dnuovpyel xdmolo xhelotd dwudTio.

Avuth n tedevtaio amaitnoy SV UTAEYEL OTIC TEOBLAYEAPES XaL TNV TalpVouUe UTOYLY, OTws Vo
Sovue xaun otny evotnta Bl wévo av o yeRome Ty éxel Inthioel and v yeaupr eviohdv. O Aéyog eiva
vttt 0 uTohoylopog e xootilel xou autd umopel va uny mallel pdho yio TounAd yeyédoug 15215, aAAd av
{nniel xdmolo ToAD peyallTERO TOTE 0 YEOVOS elvan uToloyioog. Puoixd 6Tov xOBIXA XAVOUPE YeHioN

4
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autol Tou concept UOvo xatd Tr dnuLovpyia TOL TOUTAG, UE AMOTENECUO Vo uny emBopdveton xotdAou
1 AELTOLRYIO TOU TEOYEAUUATOS XaTd TN SLdpxelo Tou mouywdlol. ‘Etol npoteivouue otov avayvodotn xou
YXENOTN TNG EQUPUOYNG MG VAL XAvVeEL YeNomn auTAC TN EMAOYAC. AVOPEROUICTE AVOAUTIXE GE AUTO TOV
ahybprduo otny evotnta [4.5]

4.4. Xrtiowo mhoxido - isWallable()

ITpoxertan yioo predicate mou pag emtpénel va ehéyZovpe av xdnoto mhaxiSo etvon “ytiouo mAakidio”.
Av dnhady) umdpyetl xdmota TAELEd Tou Thaxidlouv otV omolo unopolue v Tonodetioouue Tolyo. o va
tloyVeL autd Yo meEneL:

e No undpyel TouAdytotov ula ytioun doievduron oto mhaxido.
o To mhax(dio vo unv €yetl oM ToV PEYLOTO EMTEENTO ApLUUO TolYWV.

4.5.  Anuoupydc xhewotol dwpotiov - isRoomCreator()

‘Onewe ovopépope xaL Topamdve oL TEoBLYpapeS TNG epyaoiag BeV amoTpénouy T dnuioveyid XAEIOTOY
dwpatiwv. T'o to Adyo autd vhomoriooue €va alydplduo mou aviyvedel tTnv miavotnTa dnovpyiag
XAELOTOY dwpatinv Tou onolou 1 evepyonolnom yivetow xatémy emhoyng Tou Yprotn amd TN yeouuy
EVTIOA®V.

‘Evoc ahyoprduog yio vo lvon Aettoupyindg yeetdleton Sedopéva. 3Tn dixr| Yog Teplntwor to dedouéva
elvan oL Tolyol. O¢haue hotndy €va TEOTO AVATARACTACTE TWY TOY WY IOV Vo BOAEVEL YIOL TO CUYXEXPUIEVO
meoBAnua. H Aoon mou yenowwonowoaue cuvodiletan ota e€hc:

o O yovieg Twv mhoxidlwy ovoudlovton xoufol xou 1 Véon toug avanapiotavtar pe évav adfovta
aptdud TOU LGOBUVOEL E TNV AVATOEACTACT) BLOOLACTATOL Tivaxa o€ row major order.

e O x8&e x6uPoc anotehel Tov x6uBo-ywvia (vertex) evoc ypdpou.

e O xde Tolyoc avamopiotaton we oxun (edge) otov yedgpo.

[Mo mopddetypa oto oo [2 mou galveton xou évar ToEddeELYUo AvATaEdcTAONS, O TOlY0g APLOTERPd TOU
mhooadiou ‘3" avamapiototon we 1 axur (4,8)"

@—@

6 7@8@ _»@
Cmos xR .
C£|D06>1GS>2<? @j/_’@)/

@—B

|
© O-
(a) (B)

Exhpo 2t

(a) ArevOuroiobétnon mAakidior (tetpaywvdria) ka1 képuPwy(opaipes) evds TaurAd 33.

(B) Evas ovvektikés ypdpos mov mpokUnter and to (a) Eexivdvtas and tov toixo (7, 11). TIa tov ev Adyo toixo
Uélouvpe va damotdoovue av dnuiovpyel kA€wotd dwudtio. Kdti mouv o€ avtrj tny nepintwon dev auufaiver.

INa tov ahyoprduo vionooope dVo téec. Tnyv Edge mou dnuovpyel (evydplor x6uBwy wote va
unopel va amodnxedoel tov xde toiyo(axur) xar tnv Graph nou npoogéper hettoupyies dnwovpyiag
oLVEXTXOU Ypdpou Aopfdvoviac we elcodo tolyou(oxués).

H Aertoupylo Tou elvon amhn. Kdde gopd mou eréyyovue av ula SiedYuvon mioadiov etvon ytiowun,
OMULOLEYOVUE TO UEYAANDTEPO BLUVATO CUVEXTIXO YEAPO TOL TNEELEYEL TOV EV AOYO
Tolyo xou 6houg Toug 1dN Tomovetnuévoug Tolyouc. Av OTOV YEA(PO TOL TEOXUTTEL UTEEYEL XATOLOG
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xoufog meplocdTEREG amd wia Qopeg, dNAadY| 0 Ypdog Oev elvon amAhdg, TOTE AUTO ONUALVEL TS GTOV
ev Aoyo x6ufo unopolyue va mdpe axohouddvTog Tolyoug and Toukdytotov dvo xateudivoels. Apa to
TUUTAG TEPLEYEL XATOLO XAELOTH DwUdTIo. Aol Tov olydprduo Tov exteloVue yia xdle mdavy ytiowun
drevfiuvon, T61e 0 TolY0g TOU TEOXAAEL TO XAELOTO BWUATIO ElVOL O TEEYOV.

Ity Aettoupyio Tou alydprduou yeeralouacte GAoug Toug Tolyoug Tou elvon Ko7 TotodeTnuévol 6To
Tounh6 otn woper Edge. Towtd npocdéooue otny t8€n Board wioa Aota avagopoyv (ArrayList) xou o
autry arodnxeboupe xdie tolyo mou dnulovpyolue. Tov alydprduo UTopOLUE Vo TOV EVEQYOTOLNCOUUE
oV TEEACOVUE OTO TREOYPEOUUN WS EMAOYT TO OPLOUN ——NOTOO0MmS Ao TN YEUUUY| EVIOAGDY

AvcTuYOC 1 XWOXOTONCT| TOU YENOLLOTOLOVUE €8¢ BV TouELdlEL UE AUTH TNG UTOAOLTNG EQPIOUOYTNG.
Auto éyel oav amotéheoya vo TRETEL VoL dNiovpyoluE Tov Yedpo xdlde popd. Autd €yel x6GTOC OE YpOVO.
T v axp{Beir O(N2logN), 6mouv N, o cuvolxde aprdude mhaadiov Tou toumhd. Autd To xboToC
apopd Tov éheyyo Tou xdde mhodlou. Tia Gho to Toumhéd To xbéoToc eivar O(NHogN). Puoxd Vo
UTOPOVCUUE VO YENOLLOTOOOUPE UTOUVNUATIONS ol Vo anoUnxebouue toug Yedgpoug Ouwe Adyo Tou
ot M emPBdpuvon hauPdver Yoo HOVo Wla Qopd xatd TNy exxivnom, oe cUVBLUCUO Ue TO Wxpd péyedog
TOU TOMUTAO, AMOPACICAUUE VO UNY TEOYWEHIOOLUE O TEpAUTEPW BeATioTonoino.

5. YTAOHOIHTZH

[t TV HETAYADTTION TNE EQUPUOYNG, anatTElToL java Exdoan 8 1) xou UETAYEVESTERN XIS EYOUUE XAVEL
xenon lambdas. ‘Oco agopd v vhomoinon, extdc and ta {Intniévta aviixelyevo UAOTOCUUE Xou ToL
TOEOUATE.

e Const
To avtxelpevo autd mepiéyel otalepéc Yo OAT TNV EQUOUOYT.

e Session
To avtixelyevo autd mepléyel OAeg T TWES TNE EQappoYg Tou amoteholv pululoelg 1 emhoyég,
OTWG Y TO PEYEVOC TOU TUUTAG, TOV 0pldUd TWV £QOBIWY XTA.

e Direction
To avtixelpevo autd Aertouvpyel cav C+4 enumerator xou mopéyet ovoyatoroyio oTic dlevdivoelg
TOU YPTOWOTOLOVUE GTNY EQPAUPUOYT.

e DirRange
Opoilwg éva Bonintixd avtixelyevo auth 0 Qopd Yo TV autépatr dnuovpyia dievdivoewy o
Beodyoug emavdindng.

e Edge
To avtixeiuevo autd omeg eldoye xon otny evétntafd.b], Aettovpyel we avamopdotaon Twy Tolywy ye
TN Hop@Y| axpy evog yedpou. Ilpoopépet constructor mou 6€yetan yio oployata cUVTETAYUEVES Al
mhax(Bio xan dievdvvoelg. Me autd Tov tpdmo Aettovpyel WS Blemapn avdueca oTny xwdlxormoino
TIOU YPMNOWOTOLE(TOUL GTNV UTOAOLTY] EPUQUOYT) XU OTNV XWOIXOTOINGT TOU YeNoWoToLE(ToL Yol TNV
£0pEOT AAELOTOV DWUATIWY.

e Graph
To avtixelpevo autd vAomolel Aettoupyieg evog cuvexTixoL yedgpou. O constructor tng td&ng 0€yeton
WG OpLOUaL Uiar oxur) xou oTny ouaio dnuiovpyel Toug 2 mpwtoug xouPouc. O Bacwxée Aettoupyieg
elvon m attach() n onolo déyeton wiar oxpun xan npoomoel vo tomodethoel toug xéuPouc e oto
Yedpo ue ouvextixd tpono. Ko n count() n omola déyeton éva x6ufo xou petpdel ndoec Qopés o
%x6pPog aUTHS TEPLEYETAL OTOV YEAPO.

e Position
To avtixeiyevo autd yenowwomoLleiton ¢ Vo X0vd GUC TNUA AVATURAC TACTG CUVTETAYUEVLY YLl TNV
eQapUoYY). Axouo Tpoc@épel UEVOBOUC UETATPOTAS TNG KL OVITOEdo Taong oTny GAAN. Ot ovormo-
PO TACEL AUTEG OTWC AVAPERVINNOUE Kol TUEATEVE) EVOL 1) XUPTESLAVY| TTOU TEPLEYEL OLO UETABANTES
Yoo TY Ypopun xou T oThAn xou 1) povodido taty (id).

e Range
To avtixelyevo yenowonoleiton yior va dnuovpyet edpn Tipoy. Lo mopddetypa 0 xOOoS TapoxdTe

LY uvioTaton avempiionta 1) yehon auThe Tne emhoyrc
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onuovpYel éva range pe OAeg TiC OleLYOVOELS.

Range dirs = new Range(DirRange.Begin, DirRange.End, DirRange.Step);
for (int dir = dirs.get() ; dir != Const.EOR ; dir = dirs.get()) {
// use dir

e ShuffledRange
To avtixelyevo autd yenowdonoteiton yia vo dnutovpyel “tuyaing avakatepéva” edpn Ty, H téén
auth xAnpovopel Ty Range xou mpoc¥étel tn Aettoupylo Tou Tuyaiov avaxatéuatog Twv Ty, o
TUEAOELY 0L TIOROXATG ONULOVEYOUUE (Lol Tuyalor OeLpd amd Ohot Tor Thax{BLoL TOU TOUTIAG.

ShuffledRange rand = new ShuffledRange(0, N*N);
for (int tileld =rand.get(); tileId!=Const.EOR ; tileId=rand.get()){
// use tileld
}

Téoo n Range 600 xou 1 ShuffledRange €youv pio pédodo get() n onola emotpéper xou apatpel T0 TEHOTO
oTolyelo and to range. ‘Otav to range eivan ddeto toTe emoTEEPEL TNV T geovped EOR - End of Range.

Tao undroina avtixetyeva etvon Ta {nniévta. Xe autd dev €youpe ahAdEel TiC TpodLoY papég ue e&alpeon
Tic uevddoug createBoard() wou createSupply() otuc omoiec ntpooVéoaue cav opiopoata tor TAaxidl ToU
Onoéa xou Tou Mivetavpou. O Aoyog ebvan yiotl yior tar @odia, Héhouye va Yvwpellovpe og molor Thax(dio
elvan oL matyteg, wote va unv tonodeticoupe exel xdnowo epodo. T'a To ToaunmAd de, yiatl Vélouue va
&épouue o mola mAaxidia Yo TonoYeTCOUUE TOUC Ty TEC.

6. EKTEAEZIMO

‘Onwg avapépoe xou GTNY TURAYRAUPO UE T TUQUBOTEN, OE AUTA UTHPYEL Xl TO TORXYOUEVO EXTEAECLUO
yior TNV yeouur eviohoyv. Ilpdxeiton yio €va jar apyeio to omolo umopel xdmolog va exteléoel oe €va
TEPUATIXG, UECW NS EVIOATC java —jar labyrinth. Xtov xoOuxd poc yenoldonololue asserions (ote

ava -jar labyrinth.jar -h

Labyrinth Game

Usage:

labyrinth [-b|--board <Mum>] [-s|--supplies <Num>] [-r|--rounds <Mum=] [--norooms] [-i|--interactive]
or

labyrinth -h]|--help

Options

of supplies on the board.
- -rounds:
the maximum 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

SxApne 31 Or Siwdéoueg emroyég kar o1 TPOTOL UE TOUS OTOIOUS UTOPOUUE VA EKTEAEOOUME TO Taty vid.

va ehéy&oupe TNy elcodo xau Tig emAoYES Tou YenoTn. Enouévwg av xdmotog VéEReL vo TelpopaTioTel YE
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TIC EMAOYES XaAO Vo Tay Vo T evepyornolioel oty VM tng java ye tnv nopdueteo —ea. Xe auth TNy
neplntwon Yo unopoloe vo exteléoel java —ea —jar labyrinth -i --norooms ...etc

To mapayoduevo jar mapéyet éva aprdud and emhoyég-opliopato Ta onola eEAEYYOUV TNV Aettoupyio Tou
mouy oo, Tig emAoyég auTtéc umopolUe vor BOVUE %ok omtd TNV YEOUUT EVIOANDY ATANS EXTEAMVTAUS TNV
eviolf| java -jar labyrinth -h. Yto oyfua 3| unopodue vo Solpe éva otiyybtuno ue Tig Swdéotueg
emhoyéc-oplopata. AvohuTixd, extodg and Ty —h autég etvou:

e -i § --interactive
Auto 1o bpiopa evepyomoiel o “interactive mode”. Ilpdxeiton yior Aertovpyla xatd Ty onola To
Ty vidL Yetd and xdde yOpo oTaaTd xou TERLUEVEL £{0000 amd TOV YENOTN YA VOl TROYWEHOEL OTOV
enduevo. Av auty 1 Aettoupyio dev elvon evepyomoinuévn, T6TE TO Touy VidL EXTEAEITAL LOVOULAC Xol
oTnY €000 EXTUTIWVOVTOL OAOL Ol YOpOL AUEcKS UETA TNV £l0000 TNne eviohic. Autr) n emAoyn efvar
ATEVEPYOTOINUEVT) WS TPOETINOYVT).

e --norooms
Avuto 1o plopa evepyoTolel TNV Aettoupyia TNG EVEESTE XU ATOTEOTAS TWV XAELGTGY dwUaTiwy. Av
dev yivel yenon autrh Tng emMAOYHC, TOTE 1 Acttoupylol AUTY EVOL AMEVERYOTONUEVY] WE TEOETUAOYT.
H evepyomoinon tng Yewpolye mwg eivar xohn emhoyr. O Adyog mou dev Ty mpo-emhéyoupe elval
yiott dev {nteltan pntd amd TNV EXPOVNON).

e -b ¥} --board
Avuto 1o bplopa amontelton vor axoroudniel amd éva Vetind oxépano mou meplypdyel To emduunTd
uéyedog tng mhevpdc Tou TounAd. Ily:

java —-jar labyrinth -b 11

Av o ypHotng dev yenotwomoiioel Ty emhoyn TOTE To MpoemAeYUévo péyevog eivar 15.

e -s 1} --supplies
Avuté 10 Spiopa amantelton vor axohovindel and éva YeTind axéparo Tou TeEELYpd@EL Tov emuunTo
aptdud TV e@odiwy yior To mouyvidl. IIy:

java —-jar labyrinth -b 11 -s 7

Av o ypHotng dev yenoipwomoiioel Ty emhoyn ToTe 0 mpoemAeyYUévos aptdudg eivan 4.

e -r 1) --rounds
Avuté 10 Spiopa amantelton vor axohovdndel and éva YeTind axépato Tou TEELYpdpEL Tov emuunTd
aptdud yopwyv uéyel va ohoxhnowiel to mouyvidl. Ily:

java -jar labyrinth -r 200 -s 7

Av o yphotng Bev yenowwonoioel TNy eMAOYY TOTE 0 TEoETAEYUEVOS apriudg etvan 100.

7. IIAPATHPHSIEIZ

Ye autd To onueio Va Yéhaue va napatnenoovue xou wor oyedlotixr) ofiedlo. To xouudtt Tou (WO
oL dNULOUEYEL YproTeg XM Xou 0PLOPEVES EMLAOYES TIOU TOUS apopoly, OTWS 1) H€0T TOUC GTO TUUTAO,
oL XWNOEIS X.0L., OEV Elvol UAOTIONUEVO UE TOV XOADTERO BUVITO TEOTO. Ou VEAUUE VoL HTAY THO YEVIXO %O
Tapapetponoioo. O AGyog mou Bev elvon, €YEL Vo XAVEL AEXETE XaL UE TNV uTodla Yog, WS AUTo TO
uroolotnua Yo yeetaotel vo ohdEel apxeTtd oTIC emdueveg epyaoiec. Av extiurooue havidoouéva, TOTE
elvan amAde xplpa.

Mo teyvixy| mou dev yenolpomotfooue aAAd poc TeoBAnudtioe av Yo to xdvoue 1 L oy To gener-
ics. H apywn pag oxédm, xodog uacte emnpeacuévol Eexdiopa and tny C++, Atav ol téec Edge,
Graph, Range xou ShuffledRange va eivan generics. To yeyovog ouwe 6t tar avixeiyeva autd Yo o
Xenoylonololooue Lovdya oe ouTh TNy epyaoio, yac anéteede. Mo aniy vAomoinor wévo yio int oy
AEXETY| XAl XATL BLAPORETING Vol ELGHYUYE TEQLTTH TOAUTAOXOTNTO.

KXetvovtag Yo déhape v mopatneioouue nog 1 tapoboo bhoroinon Yewpolue 6Tl ftav uio tpoonddeta
VoL loopeoToouUE UeTadd Tov {INTiéviwy xau ueTal Teax Ty Tou (owg pog Bondrcouy oty cuvéyeia
Yl oLYYRAPY EUXOAGTEPOL Xal xodopdTEEOL XWdWa. ['evixd motebouye TOC AV 0 YXPNOTNG Wi
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r round: 5
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to continue...

(1]
(7]
(7]

YxApo 4: Ymppudtuno ané tny €ktédeéon tou mpoypduuatog o€ interactive mode Kai L€ amopuyr) KA€10TOY
dwpuatiwy. H evtolr) mov xpnoiponojinke elvar java -jar labyrinth -1 --norooms

Bdomng xkwdixa €xel TN SLUVATOTNIA VA YEYOLAOTOLHOEL AAVIACUEVA TOV XWDOLXA,
xd&rwota oty Yo To xdvetl. Axduo xou av o yerotng elvon o (Blog 0 apyxOS CUVTAXTNG TOU
%O ot to Aoyo autéd npocnodioaue va teploploovye, dmov autd dev tav avtideto pe ta {ntodueva,
TNV BUVITOTNTA TNG AVUIUCUEVNS YPNONG ELOAYOVTIC JEXETE ETUTAEOV avTixelueva xou SopéS we epyahela
yioo Ty e@appoyt. Tétola yia nopdderyua etvon 1 té€n Position 7 n anoguy? twv setters xth. EAnilouue
va unv Yewpndoly unepfohixd.
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