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2Tnv epyaaia authy 6a aoxoAnBoupue pe aAlyopiBuoug avalitnong o€ ypd@oug.

Eicaywyikad:

‘EoTw 1O TTOUXVIDI 8-TTAlA, 6TTOU OTOXOG €ival va Bpoupe pia akoAoubia KIVACEwWY £TO1 WOTE ATTO Mid
0oB¢cica apxik O1GTagn Twv TAAKIOiWY OTO TAPTIAG Tou Traixvidlou va KataAnéoupe o€ pia
TTpokaBopiopévn TEAIKR dIATAgN. ZTO TTAPAKATW OXMA QaiveTal Eva TETOI0 TTPOBANUA.

4 1 3 1 2

2 6 4 5

7 5 8 7 8
ApxIkn didTaén Tehikn diaTagn

2nueiwoTe OTI oTnV TeAIKN S1ATAgN TO KEVO PpiokeTal Tradvra oTnv KATW Oe€Id ywvia Tou TAPTTAS
(Tivaka) Tou Traixvidiolu. H AUon Tou TTPOBAAUOTOG UTTOPEI va TTEPIypagei wg pia akoAouBia
METAKIVACEWY TNG KeVAG B€ong (OnA. avTikatdotaong TG YE €va atmd Ta YEITOVIKA Tng TTAakidia).
EidikéTepa, n AUon Tou TTapatTavw TTPoRAAUATOS gival n EAG:

aploTepd, eTavw, 0e€Id, KATW, KATW, eI

TTou OnAwvel 0TI N Kevr] B€an PETAKIVAONKE £§1 QOPEG, TTPWTA TTPOG TG APIOTEP, PETA TTPOG TA TTAVW
KATT. ZnUEIWOTE OTI N YETAKIVNON TNG KEVIG BE0NG OUCIACTIKA TTPOKUTITEI ATTO TN PETAKIVAON KATTOIOU
TAGKIBioU TTpOg TNV avtiBetn karteuBuvon. MNa mTapddeiyua, Otav AEue OTI N Kevr) BEON UETOKIVEITAI
TIPOG TA APIOTEPA AUTO TTOU TTPAYUATIKA cupBaivel gival 0TI TO TTAaKi®IO TTOU BPICKATAV APICTEPA TNG
KEVAG B€ong pETAKIVAONKE TTPOG Ta BEEIA.

I'Iazpéuom( ME TO TTPOPRANUa 8-ralA, ytropei va opioTei To TTPORANUa 15-TalA, 24-ralA KATT (yevikdTEPA
(N“-1) TTagh).

ZnToUpevo auTAG TNG AoKNONG €ival N KOTAOKEUN £vOG TTPOYPANKATOS 0TN YAWOOA TTPOYPaUNaTIouoU
C 1ou Ba AUvel TTpoBARuaTa (N2-1) TagA, yia 1a didgopa duvatd N, xpnoipoTtroiwvTag alyopiBuoug
avacgnmnong oe ypa@oug. TNV TTPOKEIPNEVN TTEPITITWON O YPAPOog Bewpeital OTI €xel WG KOPBOUG TO
OUVOAO Twv duvaTwv dIaTAgewv Twv TTAAKIBiWY Tou TTaIXVIOIOU KAl OKUEG TTOU OUVOEOUV KOUBOUG
METAEU TWV OTTOIWY PTTOPOUNE va PeTaBoUe Pe pia Kivnan TTAakidiou.

Ocwpeiote T0 N wg aTaBePG TOU TTPOYPAPPaTog (T1.X. #define N 3)

Ofua 1° : AAy6pi8pol atrAnpo@dpnTng (R TUPARS) avalATnong

KataokeudaoTe éva TTpOypapua Tou va AUvel TTpoBAAuaTa (N2—1 )-TTalA pe Toug aAyopiBuoug TTpwTa o€
TAdTO0G (breadth-first search) kai mpwTa oe BaBog (depth-first search). To Tpdypappa Ba déxeTal WG
TTAPAUETPOUG TN MEBODBO €TTIAUGNG, TO GVOUA TOU ApXEioU TTEPIYPAPAG Tou TTPOBAANATOG Kal TO dvopa
TOU apxeiou oTo oTToio Ba ypagei n Auon. MNa Tapddeiypa, edv 10 dvopa Tou TTPOoYPAPPaTOS oag gival
puzzle.exe (UTTOPEITE QUOIKA VA TO OVOUACETE OTTWG AAANIWG BEAETE), BEAETE v XPNOIPOTTOINCETE
avadAtnon kard TAATog, To apxeio €106dou eival To Tnput.txt kai BéAeTe n AUon va ypo@ei oTo
apyeio solution. txt, 0a TTPETTEl va KAAETETE TO TTPOYPAUUG OAG PE TNV EVTOAR:

puzzle.exe breadth input.txt solution.txt
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Edv avtiBeta BEAETE va XpNOIUOTTOINCETE TOV aAyOpIBUo TTpwTa o BAB0G, xpnoihoTrolsioTe TN AEEN
depth avrti TNG AéEng breadth otnv Tapamdvw KARGoN.

2€ oxéon Je 1O apxeio €1060ou Input.txt, éotw 61 N=3 kai 6T BéAoupe va AUooupue To TTPORANua
TOu apyIkoU TTapadeiypaTog. Ta TepieXOUEVA TOU apXEiou eI0000U TTPETTEI va €ival Ta £ENG:

4 1 3

2 0 6

7 5 8

>nueiwaoTe 6Tl TNV TTAPATTAVW Ypauuoypdenon ol apiBuoi Tng idlag aelipdg diaxwpidovtal pe tab.

e oxéon pe 1o apxeio €€6dou solution.txt, To TTEPIEXOUEVO TOU Ba TTPETTEI VA €ival TNG TTAPAKATW
MOpP®NG (akoAouBei wg TTapdadelyua n AUCN Tou TPEXOVTOG TTPOBAAKATOG):

6

left

up
right
down
down
right

OTTOU OTNV TTPWTN YPauuR avaypdestal To TTANBOG Twv KIVACEWY, evw) o1 Aégeig up, down, left kai
right mpoodiopifouv TNV EKACTOTE PETAKIVNON TNG KEVAG BEaNG.

To Tpdypapud C0ag PTTOPEI VO TUTTWVEI TTEPIOPICHEVNG EKTACNG PNvUuaTa aTnv 086vn, OTTwG T.X. TO
XPOVO TTOU XPEIAOTNKE Yia va AUCEl To TTPOPANPa, To TTAABOG Twv PBnudtwy TTou £xel n Adon,
evdexoueva pnvopaTta AdBoug (r.X. aduvapia etmiAucong Tou TTPORAANATOC PECA OE OUYKEKPIPEVA
XPOVIKA OpIa, T.X. 5 mins KATT).

AwoTe 181aiTEPN TTPOCOXI OTOV TPOTTO KAONG TOU TTPOYPAUMATOS 0ag, KABWG Kal oTn PopenR Twv
apxeiwv €106dou Kal €66d0U, OUPPWVA PE O0A TTEPIYPAPNKAV TTAPATIAVW, WOTE TO TTPOYPAPMA
(oupTrepIAapBavopévwy Twv AUGEWY TTOU auTO TTAPAYEN) va UTTOPEi va eEAeyXBei auTOpara.

Mpoooxn: MNa Tnv ammouyn atépuovwy Bpoxwy (apopd KaTtd KUpio Adyo Tnv avalntnon TTpwTa o€
BdaBog), To TTPOYpaPPG oag Ba TTPETTEI va EAEYXEI VIO KUKAOUG TOUAGXIOTOV OTO TPEXOV LOVOTTATI.

Ofua 2° : AAy6pi8pol TTAnpo@opnuévng (1 EVPETIKAG) avalATnong

H povadiki diagopd (oe emimedo uAoTroinong) Twv aAyopiBuwyv avalATnong TpwTa o€ TTAATOS Kai
TTpWTa o€ PaBog gival 6Tl 0 TTPWTOG TOTTOBETEI TOUG VEOUG (YKPI) KOPPBOUG OTO TEAOG TOU HETWTTOU
(frontier) avalnTnong evw o deUTEPOG OTNV apxA. YTTAPpXOUV WOTOCO KAl AAAEG ETTIAOYEG, OI OTTOIEG
00nyouv o€ 0AGkANpPN katnyopia véwv aAyopiBuwv. H Bacikr evaAAakTIKA €tTIAoyr gival ol véol kéuBol
va Pnv ToTroBeTolvTal OUTE OTNV apXr), OUTE OTO TEAOG TOU HETWTTOU avalntnong, aAAd evdidueoa.
EidIkOTEPQ, KAOE VEOG (YKPI) KOUPBOG BabuoAoyeital Ye pIa EUPETIKR) ouvdapTnon, N OTToid TTAPEXEl MIO
ekTiunon tng atréotaong (TTARB0G KIVAGEWV) Tou KOUBoU atrd Tnv mmBuNTH TEAIKN) KATAOTACT), EVW TO
METWTTO avalATnong diaTnpeiTal TagIvOUNUEVO PE TOUG KOUBOUG TTOU €XOUV HIKPOTEPN EUPETIKA TIUA
TTPWTOUG.

Mia duvarétnta BaBuoAdynong Twv KOPBwyv (k&Be KOUPBOG avTioToiXei o€ pia dIATagN Twv TTAGKISIWV
TOu TTaIXVIOIOU) yIa TO GUYKEKPIUEVO TTaIXVidI gival n €€NG: MeTpdue yia KGO TTAakidio TTOoeg BETelg
améxel amd TNV TEAIK Tou B€on oTnv opilovTia Kal oTnv Kataképuen Oieubuvon (atmmdoTacn
Manhattan). 2tnv apioTepr) diIGTagn Tou TTapadeiyuaTog TG TTPWTNG oeAidag, To TTAAKISIO pe apIBud 2
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armréxel OUo BEaeig atmod Tnv TeAIKA Tou B€on (pia oTov opIddvTio dfova Kal hia OTov KAaTakOpupo agova).
Mapdpuola, To TTAaKISIO e apiBud 4 atréxel yia Béan atmod Tnv TeAIKN Tou B€on, evw TEAOG TO TTAAKIBIO 7
amméxel Pndév Béaeig amd Tnv TeAIK Tou B€on. AQoU peTpriooupe OAEG QUTEG TIG ATTOOTACEIG, TIG
TIPOCOETOUNE KAl £XOUHE MIO EKTIMNON TOu TTARBOUG TWV KIVACEWY TTOU TTPETTEI VA YiVOUV yIa va TTAUE
atd TNV Tpéxouca didtagn oTnv TEAIKN (OTO CUYKEKPIUEVO TTAPABEIYUA N EKTIUNON auTh gival ion e 6).
Mapartnpolue OTI N €KTIUNON TTOU TTAIPVOUME ME AUTO TOV TPOTTO €ival TTAVTA MIKPOTEPN 1 ion Tou
TIPAYHATIKOU TTARBOUG TWV KIVAGEWYV TTOU aTTAITOUVTAI Yia va AUCOUNE TO TTPORANUA (UTTOEKTIUNON).

YAotroigiote AOITTOV TOUG TTAPAKATW OUO aAyopiBuoug. Xpnaoiyotroigiote TIG AéEeig best kai astar
TNV €000 yIa va Toug dNAWOCETE.

Avalntnon mpwra oTo KaAutepo (best-first search)

BaBuoAoyeioTe Toug kKOUPBOUG pe PAon To dBpoicpa Twv atTooTdcewv Manhattan Twv TAakiISiwy TOUg
amd TNV TeAIK Toug B¢éon. Eiodyete Toug véoug KOUBOuG oTnv KATAAANAN B€on Tou METWTTOU
avalAtnong, wote autd va Tapauével Tafivounuévo. Egdyete amd 1o PETWTTO avalAtnong TTpog
egétaon TAvVTA TOV TTPWTO KOU[O.

Avalitnon A* (A* search)

Mapoéuoia pe TNV avalnTnon TpwTa oTo KAAUTEPO, N Yovadikh diagopd TnNG avalntnong A* eivar ot
oTov Babud kabe kOPPBou cuvuttoAoyileTal (TTPooTiBeTal) Kal TO TTOOEG KIVAOEIG EKTEAETATE ATTO THV
apxIKN KATAOTAON YIa va QTACETE OTOV TpEXovTa KOPPBo. lMNa Trapddeiyua, €av €vag KOUPOG £xel
TTpoKUYEel UOTepa atmd 4 UETOKIVATEIG TOU KEVOU (0 OXEON MUE TNV apXIKA diaTagn), Evw n €UPETIKA
améoTaon Tou amd TNV TeAIKA didTagn eivar 7, o ouvoNikdg Babudg Tou KopPou egivar 11. ETnv
avagAtnon A* 1o pETWTTo avalATnong diatnpeital Tagivounuévo ue Baon 1o Trapatdvw dépoioua.

Ofpa 3° : Neipapariki afioAéynon Twv aAyopiduwv

AokiydoTe TOUG TEOOEPIG OAyopiBuoug avalAtnong Trou uAoTroifoate o€ dl1agopa TTPoBAfuara
(oupTrepiAapBavopévwy  TTPORANUATWY  JIAQOPETIKWY OlaoTdgewyv, T.X. yia N=3 kal yia N=4).
JUYKPIVETE TOUG XPOvoug e€TTiAuong kai To TARBog Twv PBnudtwv oe k&Be Alon. EkBéote Ta
OupTTEPACHATA 0ag 600V apopd (CUYKPITIKA) TO XPOvo TTou aTtaiteital amd kaBe aAyopiBuo yia va
AOoel Ta KGBe TTPORANUA Kal TO IAKOG TNG AUGNG TTOU auTOG BPIoKEl.

Aivovrai:
2ag divovtal dUo TTpoypdupaTa:

a) To mpoypappa generator.c Tapdyel Tuxaia apxeia TTPORANUATWY CUYKEKPIPEVNG didoTaong
(opiCeTal atré TNV oTaBepd N péoa oto TTPdypappa). Edv 10 ekTeAéoIuo ovouddeTal generator.exe, TOTE
TO KOAEITE ME:

generator.exe <filaneme> <idl> <id2>

otrou <filename> 10 TTPAOEUA TWV OVOUATWY TWV apxEiwy TTou Ba dnuioupynBouv, kai <id1> kair <id2>
dUo apiBuoi TTou dNAWVOUV TO €UPOG TWV KATOAAEEWY TwV OVOUATWY TwV apXeiwv. MNa Tapddelyua,
€AV KAAECOUNE TO TTPOYPAMMA HE:

generator.exe test 21 30
Ba dnuioupynBouv 10 apxeia TTPoBANUATWY e ovouaTa atmd test21 . txt éwg test30. txt.

MpoooxnA: Aev £xouv AUan 6Aa Ta TTPoBAARUATA (N2-‘I )-racA. MNa mapadelyua, To TapakdaTw TEORANua
Oev €xel Auon:
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2 1 3 1 2 3

4 6 4 5

7 5 8 7 8
ApxIkr] didTaén TeAikn diaTagn

‘Evag TpOTTOC yia va eAEyEeTe €UKoAa €dv éva TTPOPRAnNUa €xel AUon civar o €€n¢G: OetwpeioTe pia
YPOUUIKA avatrapdaTacn Tng d1IGTagng Twv mTAakIdiwy TTévw OTo TTaIxVvidl, n oTroia KaTaoKEUAZeTal
BadovTag TIG YPAUMES TOU TAUTTAG TOU TTaXVISIOU TN Wia YETA TNV AAAR, SIOTPEXOVTAG TEG OUWGS EVAAAGE
TTPOG avTiBeTN KaTEUBUVON, OTTWG PAiVETAI OTO TTAPAKATW OXAMA:

413?
@2 6
7| 5| 8

ATTO TO TTAPATTAVW OXNKA TTPOKUTTTEN N €§AG OEIpd (ayvoeiTal To undEv):
41362758

KataokeudaoTe Tnv avTioToiXn o€ipd yia Tnv TeAIKA didTagn Tou traixvidiou:

11213 b
@ 4 5 6
7 8

12365478
MeTproTe T€AOG TTOOQ Ceuydpia apiBPwWV EXOUV BIOQOPETIKN OEIPG EPPAVIONG OTIG dUO JIATALEIS. 2TO
Tpéxov TTapadeyua ta (euydpia autd sival Ta (4,1), (4,3), (4,2), (4,5), (4,6), (3,2), (6,2) kai (7,5). Edv 1O
TARB0OG Twv feuyapiwy gival povog apiBuog, To TPORANua dev €xel AUon. AvTiBeta edv To TTANBOG TwV

Ceuyapiwv gival Cuyog aplBudg, 1o TPORANUA €xel AUCTN. ZTn OUYKEKPIYEVN TTEPITITWON €XOUME OKTW
aAlayég ogipdg, dpa 1o TTPORANUa €xel Auon.

To Tmpéypauua generate.c, kdBe @opd TTOU Onuioupyei €va TTPORANUO eAEyxel €av auTtd Eival
emAUoIgo. Edv dev eival, To ayvoei kair dnuioupyei véo. ‘Etol eival e§aocpaliopévo TTwg OAa Ta
TpoBAfuara Tou Ba TTapayxBoulv sival eTIAUCIUA.

B) To rpdypapua verify.c dExeTal wg €i00d00 TO GVOUa £VOG apXEiou TTEPIYPAPAS TTPORANKATOS Kal
€VOG apyeiou Pe Tn Auan Tou TTPORAAUATOG KAl EAEYXEl €AV N AUaN gival £ykupn i OXI, TUTTWVOVTAG OTNV
086vn Ta avrioToixa pnvopata. Edv 1o ekteAéoipgo ovopaoTei veriFy.exe, UTTOPEITE va TO KOAEOETE
wg 8AG:

verify._exe input.txt solution.txt

OTIOU N YPAUPOYPAPNOoN TwV apXeiwv input.txt kai solution.txt éxel meplypagei oo 1° Béua
NG EPYOTIOG.
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Kpithpia agioAdynong:

O¢pa 1° : TugAoi ahydpiBuol avalinTnong

Avalntnon TTpwTta o€ TTAATOG 20
Avalntnon Tpwra o€ Ba6og 20
Ofua 2° : EupeTikoi aAydpiBuol avalitnong

Avalntnon TTPWTa OTO KOAUTEPO 20
Avalntnon A* 10
Ofpa 3° : YTToAoyIoTIKA MEAETN 20
evikA €IkKOVa (EuavAyvVWOoTOS KWOIKAG, OXOAIATUOG, KATT.) 10
ZYNOAO 100

O ouvoAikég Babudg Ba diaipebei dia 10, waTe va TTPokUWel 0 TEAIKOG BaBuog Tng epyaciag (Ue
péyioTn TiuA 10 10).

Tpoé1rog — Hugpopnvia MNapdadoong

H epyacia cag Ba mpétrel va €xel Tacel otov Kabnynti-ZUpBouAd cag péxpl Tnv Kupiak 30/3/2008
wpa 23:59.

Mepipgévoupe OAeG o1 epyacieg va atmmooTalouv pécw Email kal va ival ypaupéveg oe emme€epyaoTn
Keipévou MSWord (S1eukpivioelg, axoAia kal TTapadoxEG TTou BewpEiTe atrapaitnTa va CUPTTEPIAGRETE
oTnVv gpyacia oag). Ta TUAPOTA KWAIKA Kal Ta TURuaTa dedopévwy Ba BpiokovTal og EEXxwpIoTd apxeia
Kal Ba UTTGPXOUV avaPopEéG @' autd aTTd TO KEiEVO TNG gpyaaiag. 2Tov KaBnyntA-ZUPPouAd oag, o€
KABe mepimTwon, otéAvete ENA povo apxeio (OupdTTiEOPEVO).

Agv Ba 606¢i TTapdTaon otnv Tapddoaon TNG epyaciag Tépav TNG wWe Avw ava@ePOPEVNSG NUEPAS Kal
wpag, yia kavéva Aoyo. Tnv Tpitn 1/4/2008 kai wpa 13:00, Ba dnuooicuBbei evOEIKTIKN €TTIAUCN TNG
epyaoiag oTo di1adikTuo (portal).

KaAR EmiTuyial!!
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Y1rodeigeig

Oa d¢iCoupe Ta TTPWTA PAPATA EQAPHUOYAS TwV aAyopiBuwy yia To TTapddelyua TG TTPWTNG oeAidag.
‘OAoi o1 aAyopiBuol, kaBwg avalnTouv Tn AU, KaTaokeudlouv Eva dévopo avalATnong, Tou OTToiou N
piCa cival n apyik katdoTtacn Kai Ta d1dgopa KAASIA avTIOTOIXOUV O€ eVOAANOKTIKEG OKOAOUBiEg
KIVIIOEWV TOU TTQIKTN. ZNMEIWOTE OTI To dEVOPO avalntnong oev givalr duadikd, aAAG KaBe KOUBOG
pTTopEi va €xel péxpl 4 Taidid. Etiong 6Aor o1 aAyopiBuor avalAtnong TTpETTEl va dlaTnpouyv yia AioTa
atrd SeiKTEG TTPOG TA QUAAA TOU BEvOpou (TO Aeyduevo pETwTTo avalAtnong — frontier).

AvalATnon TTpwTa o€ TTAATOC

Mapakdtw @aivetalr n apxn Tou O£vOpou avagATNong TTOU KOTAOKEUAdel o alyopiBuog avalditnong
TTPWTa o€ TTAGTOG.

471]3
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T e I S S N o N I o ST

210 TTapaTTavw OJIAYPAPMa PE OUVEXN YPAupR ¢aivovTal Ta BeAdkia-deikTeg TTPOG KOPBOug Tou
O0évOpoU KaI HPE OIOKEKOUUEVN YPAPMN @aivovTal Ta PBeAAGKI-OEIKTEG TTOU OXNUATICOUV TO WETWTTO
avalAtnong. e kaGBe emavaAnyn e€dyetal ammd TO PETWTTO O TTPWTOG KOPPBOG Kal €I0GyovTal GTO
METWTTO Ta TTaIdIG auToU. O1 emuépoug alyopiBuol diagopoTroiolvTal avaAoya Pe To g€ Trola B€on Tou
METWTTOU glodyovTal Ta TTaIdId Tou e€ayduevou KOUBou.

270 TTapaATTavw OIdypauua TTou agopd Tov aAyopiBuo avalitnong TTpwTa o€ TTAGTOG £yivav ol €EAG
OUo TTapadoxEg:

a) Ta Taidid evog KOUBOU (TO TTOAU PEXPI TECTEPA YIO TO OUYKEKPIUEVO TTPORANPA) €I0GyovTal GTO
TEAOG TOU YETWTTOU WPE TNV €ENG oeIpd: MNpwTa autd TTOU TTPOKUTITEI ATTO TN PETAKIVNOT TOU KEVOU TTPOG
Ta Oe€Id, PETA aUTO TTOU TTPOKUTITEl OTTO T PETOKIVNON TOU KEVOU TTPOG T KATW, META auTtd TTOU
TIPOKUTITEl ATTO T PETAKIVNON TOU KEVOU TTPOG TO OPICTEPA KAl TEAOG QUTO TTOU TTPOKUTITEl ATTO TN
METAKIVNON TOU KEVOU TTPOG Ta TTAVW. H oeipd auth dev gival UTTOXPEWTIKH, TO TIPOYPAUUd 0aG UTTOPEI
va TOTToBeTEl TOUG VEOUG KOPPBOUG OTO PETWTTO avalnTnong uloBeTwvTag OIAQOPETIKA PETALU TOUg
ocipd.

B) K&be @opd tTou dnuioupyeital éva Taidi, yiveral EAeyxog yia Bpdxo o€ GAOUG TOUG TTPOYOVOUG TOU.
Edav 1o Taidi TauTideTal pge KATTOIOV aTTd TOUG TTPOYOVOUG TOu, DEV €I0AYETAI OUTE OTO OEVOPO OUTE OTO
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METWTTO. 2TO TTAPAdEIYUA, TTAPATNPAOTE OTI KABE éva atrd Ta TTaIdIA TNG Pifag £xel U0 TTaIdIA, avTi yIa
Tpia To Tpito TTaudi TTOU dev guaviCetal Ba rTav idlo pe Tn pida. O €Aeyxog JOVO GTOUG TTPOYOVOUG KAl
Ox1 o€ 6Ao 1o Bévdpo cival évag oupPifacudg: Eivalr duvatdv va TTpokaAlécel eravaAnyn KOuBwv o€
OIaPOPETIKA KAadIA, wOTOCO €ival O yPryopog Kal TTETuXaivel To Bacikd ¢nToUPEVO TTou gival n
ATTOQUYH TWV ATEPHOVWYV BPOXWV.

Avalitnon mpwra o€ Babog

MapakdTw @aiveralr n apxr Tou dévdpou avalnTnong TTou KATAokeuddel o aAyopiBuog avalrtnong
TpwTa o€ BAOOG.

4713
2 6
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4713 4 3 4713 4713
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loxUouv kail edw o1 TTapadoxég (a) kai (B) Tou alyopiBuou TTpwTta o€ TTAATOG. [NPOCEETE TN dIAPOPETIKA
TIPOTEPAIOTNTA UE TNV OTToia €lI0AyovVTal OTO PETWTTO avagATnong Ta TTaidid Tou e§ayopevou KOuBou.
21nv avagntnon TpwTa ae Babog elocayovTal OTnV apxXA TOU PETWTTOU avadTnong, Y€ aTTOTEAECUO O
aAyopiBuog va eTmAéyel va kKAadi Kal va To akoAouBEei pExpI TEAOUG, TTPIV EAEYEEN Ta yEITOVIKA KAQDIA.

AvalATnon TTPWTA 0TO KAAUTEPO

2Tnv avalAtnon TTpWTa OTO KAAUTEPO KABe KOUBOg Trpétrel va Pabuoloyeital BAon HIAG EUPETIKAG
ouvapTNoNG TToU PETPAEN TNV aTTéoTOCN TOU KOUPBOoU atrd Tnv TeAIKR emBuunth didtagn. O1 véor k6upol
€1I0€pXOVTal OTO PETWTTO avalTnong Pe TEToloV TPOTTO WAOTE va diaTnpeital gia augouaa Tagivounaon.
¢ TrepiTTwon 10o0Baduiag PeTagly Twv OUO KOPPwv, TTponyeiTal autdg TTou €I0AXON vwpiTeEpa oTO
0EvOPO, eV O¢ TTEPITITWON 100Babuiag dUo KOPPBwWY TTou €lI0dyovTal TauTdXpova, IoXUEl N TTapadoxr)
(a) Tou aAyopiBuou avalnTnong TPWTa o€ TTAATOG. 210 SIAYPANKA TTOU AKOAOUBE paiveTal N apxrh Tou
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0évdpou avalitnong Tou aAyopiBuou TTpwTa OTO KAAUTEPO, CUUTTEPIAAUBAVOUEVWY Kal TwV BaBuwy

TWV KOPBwV.
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Avalntnon A*

loxuouv akpIfwg 60a I0KUOUV OTNV avadrnTnon TTPWTa oTo KAAUTEPO pE povadikh dlagopd 6T aTov
BaBuo kabe kOUBou Tou dEVOpPOU avalATnong cuvuTtoAoyideTal kai n "amdéoTach” Tou atréd Tn pida.

Mia deuTepn dlagopd agopd Tig IcoBabuies: Ze TepiTTwaon 1c0Babuiag YeTagu duo KOUPBwyv, To Bacikd
KpITpIo €TTAUCGAG NG eival OTI TTponyeitTal oTo PETWTTO avalATnong o KOPPOG ue HeyaAUTepn
améoTacn amod TNV apxn (f 1I000Uvapa 0 KOPPOG PE MIKPOTEPN EUPETIKI aTTOOTACN ATTO TNV £TMOUPNTH
TeAIKA diaTagn). Eav utrdpyel kai €dw 100Babuia, TOTE IGXUOUV Ta KPITAPIA TOU aAyopiBuou TTpwTa OTO
KaAUTEPO. 210 didypapua TTou akoAouBei gaivetal n apx Tou dévdpou avalATnong Tou aiyopiduou
A*, ouptrepIAapBavopévwy Kal Twv Babuwy Twv KOPBwV.
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Ofpara uhoTroinong

MNa Tnv karaokeuy Tou dévdpou avaliTnong Ba TTpéTTel va opioete pia doprA yia Tov KOUBo Tou
0évdpou. H dopn auth Trpétrel va TrepIEXEl TOUAGYIOTOV Ta €¢¢G TTedia:

e Trivakag akepaiwv NxN, yia Tnv avammapdoTacn Tng TpEXOUcas KaTdaTaong Tou Traixvidiou
e améaTacn atd TNV apxn (XxpeidleTtal yia Tov ahyopiduo A*)

e eUpETIKA TIUA atréoTaONG ATTd TO TEAOG (XPEIGZETal YIa TOUG AAYOPIBUOUG TTPWTA OTO KOAUTEPO Kal
A*)

e 0OeikTng TTPOg Tov yovéa (xpeladeTal woTte oOtav Ppebei évag kOuBog Tou e€ivar Adon Tou
TTPORBAANATOG, VO UTTOPOUNE va UTToAoyiooupe Tnv akoAouBia Bnudtwy Tou odriyncav otn Auon)

o UEXp! TEoOepIG OeikTeG TTPOG Ta TTaIdIG (XpeIddovTal yia va gival duvaTh n eAeuBépwaon TNG PVAMNG
META TNV OAOKARpwON Tou aAyopiBuou)

‘Eva uttodEIyua KATAOKEUNG TNG TTAPATTavw SOouNG gival To €EAG:

struct tree_node

{
int puzzle[N][N];
int g;
int h;
struct tree_node *parent;
struct tree_node *children[4];
}:

MNa 10 péTwto avagAtnong Ba xpelaoTeiTe pia dopr) Ikavr) va dnuioupynoel SITTAG ouvdedepéveg NiOTeG,
pe OeikTn TTpog KOUPBouUG Tou EvOpou avalATnong o€ KABe KOPPBo TG AioTag:
struct frontier_node

{
struct tree _node *leaf;
struct frontier_node *next;
struct frontier_node *previous;
}:

Qduaikd Ba xpelaoTeite PeTABANTEG/DEIKTEG TTOU va deixvouv oTn pifa Tou dEVOPOU Kal OTnV apXn Tou
METWTTOU avalATnong:

struct tree _node *search_tree;

struct frontier_node *frontier_head;

struct frontier_node *frontier_tail;

ATTO Kel Kal TTEpa, To TTPOYPauud oag Ba TTpéTTel va ival IKavo va ekTEAETEN TIG EENG AEITOUPYIEG:
e A0BévTog evig kKOUPBou avalnTnong, va Bpiokel 6Aa Ta TTaudId TOU Kal va Ta TOTTOBETEI 0TO HEVOPO.

e Na eAéyxel €av dUo diaTagelg Twv TAaKISiwv TauTiovTal (XpeIddeTal aTov €AeyXo yia Bpdyoug
KaBwg ka1 oTov €Aeyx0 yia e0pean TNG AUong).

e Na €10dyel KOuBoUG aTO PETWTTO avalATNoNG, €iTe OTNV apxn, €iTe aTo TEAOG, €iTe 0 BEON avaloya
ME TO GBpoicpa g+h Tou k6uBou (To g Ba civar Tmavra pndév yia Tnv avalntnon TPWTa OTO
KaAUTEPO).
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