Avalntnon o 'padouc

MavoAnc Kovuumapakng
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[MpoAoyoc

Mo evoladEpovoa eEpLMTWON TTPOBANUATWY
avalntnong lval auTa ota oTolol 0 XWPOC
KOTOLOTAOEWV Elval ypadoc.



Napadeypa

(a) The initial state

(b) After expanding Arad

Timisoara

(c) After expanding Sibiu

Timisoara
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ErtavaAapBovopevec Kataotaoelg

BAEmoupe OtL N kKataotaon In(Arad) sival
emovaAapBavopuevn Kol TIAPAYETAL OO EVA LOVOTIATL
TTOU TIEPLEXEL KUKAO.

Apa to 6€EvOpo avalntnong yLa to tpofAnua pag elvol
QLTLELPO AV KOl O XWPOC KOTAOTACEWV EXEL LLOvOo 20
Katootaoeig!

Eutuxwc 6gv xpertaletat ol alyoplbpuotl avalntnong vo
eéetalouv enavoAopBavVOUEVEC KATAOTAOELC.

‘Evol LOVOTIATL TTIOU TIEPLEXEL KUKAO £XEL TTAVTAL
LEYAAUTEPO KOOTOC ATtO TO LOLO LLOVOTIATL OV
adoLPECOUE TOV KUKAO (HE TNV umtoBeon OtTL To
KOOTOC BMOTOC ELVOLL [N OPVNTLKO).



[MAeovalovta Movomatia

Tal LOVOTTATLAL TTOU €XOUV KUKAO €lval pia eLOLKN TtepmTwon
TNG TILO YEVLKNC EvvoLag TwV MAEoval{OVIWV LOVOTIOTLWV.

Exoupe mAeovalovta HOVOTTATLO OTAV UTIAPXOUV
TIEPLOOCOTEPOL IO £VOLG TPOTIOL VLA VAL TIALLE ATTO L
KOTAOTOON OE Lol AAAN.

Napddeypa: Ta povoratia Arad-Sibiu (140 ytAopeTpa) Kol
Arad-Zerind-Oradea-Sibiu (297 yt\wopetpa). Mpodavwe to
2° povoratt eival mAeovalov.

Av B€Aoupe va PTACOUE OE YLD KATAOTOLON OTOXOU, SEV

uTtAPYEL Aoyoc va AapBavoupe utodn pag tAsovalovta
LLOVOTIATLAL.



MAeovalovta Movormatia s
]

o
MepLkEC POPEC UITOPOUE VOL OPLOOULLE EVal
nPOoBAnua avalntnong LE TETOLO TPOTIO WOTE VAl
unv onpuovpyovvtol Aeovalovta LOVOTTATLAL.
Napadewypa: to npofAnua Twv 8 Bacloowv.
Av oplooupE To IPOPBANMO woTe pa Bacillooa
vo KATaAoluBAaveL oTtoLoONTIOTE TETPAYWVAKL,
TOTE €XOUME TtAcovalovTo LOVOTIATLAL.
Av opilooupe to mpoBAnua wote pa faciAlooa
KaTaAQUBAVEL EVa TETPAYWVAKL OTNV
apLotePOTEPN EAeVBOePN OTNAN, TOTE SEV EXOUUE
rniAeova{ovta LOVOTATLAL.



[MAeovalovta Movomatia

* YIApXOoUuV MEPUTTWOELC TTOU N UTTaPEN
nAeovalOVTtwV HovomaTtlwy 6EV UMOpPEL val
arnodpeuyxOeL.

* Mapadsiypa: oAo to tpoAnpATA yLa Ta
orola oL evepyeLlec eival avtiotpePLuec (m.y.,
npofAnuata evpeonc dtadbpopunc n
npoAnuota oAtoBovovtwy MAaKLSLwv).



MNapadelypa
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* HeUpeon 6Ladbpoung os opBoywvia mMAEypata
OTIWC TO TIALPATIAVW ELVOLL ONUAVTLKN O€ Tiolvidla
urtoAoylotn .X., Pacman.



Napadeypa

e Y& £VA TETOLO MAEYHO KAOE Kataotaon €xeL 4
SLadOXEC KATOOTAOELG, OTIOTE Eval OEVOPO
avalntnong pe Paboc d mou mepPLEXEL
eTAVOAQLBAVOEVEC KOTAOTACELS £xel 49 DUANQL.

e Ouwc untdpyouv povo nepimou 2d? StadopeTIKEC
KOTOLOTAOELC O0€ anootaon d BnuATwy armno
oroladnmnote kataotaon (aoknon!).

 Nlad = 20, auto onualVEL EVO TPLOEKATOUHUUPLO
KOUBouc aAAa povo 800 SLopOPETLKEC
KOTOLOTOOELC.



To E€epeuvnuevo ZUvolo

* [La va arnodpuyoupe tn dnuioupyla
rntAeova{OVTwV LOVOTIATLWY, XPNOLUOTIOLOUE
uloe Sopn 6edopEvwy mou Agyetal
g€epevvnuéevo ouvolo (explored set) n
kAgwotn Alota (closed list).

* H Soun autni «Bupdtaly tnv Kotaotoon Kabs
eéepeuvnuevou KopPou.



O AAyoplOpoc GRAPH-SEARCH

function GrRAPH-SEARCH(problem) returns a solution or failure

initialize the frontier using the initial state of problem.
initialize the explored set to be empty
loop do
if the frontier is empty then return failure
choose a leaf node and remove it from the frontier
if the node contains a goal state then return the
corresponding solution
add the state of the node to the explored set
expand the chosen node, adding the resulting nodes to the
frontier only if their state is not in the frontier or the
explored set



O AAyoplOpoc GRAPH-SEARCH

* To 6&vdpo avalNTnonc MouU KATAOKEUA(ETOLL
Ao Tov aAyoplOuo GRAPH-SEARCH £XEL TO TTOAU
gva avtiypado kabe kataotaonc.

e ApOl UTTOPOUE VA TO OTTELKOVIOOUUE VAL

dnuloupyeital mavw octov ypado Tou XwpPou
KOTOLOTACEWYV OTIWC GOULVETOL OTO TIAPOLKATW
nopadeLyua.



Napadeypa

~ & R



O AAyoplOpoc GRAPH-SEARCH

* O aAyoplOpoc GRAPH-SEARCH €xeL €TtionG TNV

nopokatw wWLotnta:

— To cuvopo daxwpeilet Tov ypado Tou Ywpeou
KOTOLOTACEWV OE LA EEEPEVVNLEVN TIEPLOXN KOLL
O€ Mo aveEepelvnTn tepLoxn.

— KaBe povomatt amo tnv opxLkn KAtaotoon O€ HLo
aveEePELVNTN KATAOTOON TIEPVAEL UTTOXPEWTLKA
armo eva koppBo touv cuvopou.



MNapadelypa

(a) (b)




YAortoinon tou GRAPH-SEARCH

* [ kaBe kOuPo n tov devdpou avalntnonc, a
EXOUUE Lo SO TIOU TIEPLEXEL TAL aKOAoL O
niedla:

— N.STATE: n KaTAOTO.ON TOU KOUPOU.

— n..PARENT: 0 KOpBo¢ tou 6Evdpou avalntnong nou
TP YOYE TOV MN.

— N.ACTION: n eVEpyeLa IOV EPAPUOCTNKE CTOV TATEPA
TOU KOUPou yia va dnuioupynBel o n.

— n.PATH-COST: T0 KOOTOC TOU povormatioU armo tnv
apXLKN KATAOTOoN HEXPL TOV N. To HovoTaTtL opiletol
Ao Touc OEIKTEC oTOV MatEpa KABe kKouBou.



H Aoun Asbopevwy yia Eva Koppo

PARENT

s Il 4 Node ACTION = Right

PATH-COST =6

STATE




2 XOALQL

* NMapatnprnote otL ol deiktec PARENT
oxnuatilouvv tn doun tou dEvépovu.

* OLi6loL OEIKTEC pOC ETLTPEMOUY VA
KOTOLOKEVUAOOUME TN AUon otav Bpou e eva
KOUBo otoyovu.

* XpNOLUOTIOLOULE TN cuvAaPTNGCN SOLUTION N
omolo EMLOTPEPEL pLla okoAouBlo evepyeLwv
akoAovBwvtac deiktec PARENT Ttiow otnv pila.



YAortoinon tou GRAPH-SEARCH

e H napaKarw ouvaptnon T[OLLpVEL Eva KOUBo-atEPA Kot pLo
EVEPYELA KAl SNULOUPYEL TOV avTioTow o KOpPo-rtodi:

function CHILD-NODE(problem, parent, action) returns a
node
return a node with

STATE = problem.RESULT(parent.STATE, action)

PARENT = parent

ACTION = action

PATH-COST = parent.PATH-COST +

problem.STEP-COST(parent.STATE, action)



H Aoun Asdopevwy yua tnv Oupa

e Omwc Kol oTNV TIEPLITTWOon Tou TREE-SEARCH, Bat
EXOULE UL oupa (queue) n orolat UAOTIOLEL TO
oUVOopO.

* OLA&lTOUpPYLEC TNC OUPAC ELVAL OL TTOPAKATW:

— EMPTY?(queue): eAEyxeL av n oupad queue sival adeLa.
— Por(queue): adalpel To mpwTo oTOLXELO ATIO TNV OUPQ
queue KoL TO ETILOTPEPEL.

— INSERT(element, queue): eloayel To otolxeio element
OTNV OUPQA queue Kol ETILOTPEPEL TNV OUPA TIOU
TIPOKUTITEL.



Tumot Oupac

* Qupa FIFO (first-in first-out). E€ayeL to otowelo
TNC oUupPAC Ttov eLonNxOnke mpwto (oupa
OLVOLLOVIC).

* Qupa LIFO (last-in first-out). E€ayel To otolxeio
TNC oupaC ou elonxOnke teAevtaio. Asyetal
eniionc otoifa (stack).

* Oupa ntpoteparotntog (priority queue). E€ayel
TO OTOLXELO TNC OUPAC TTOU EXEL TN HEYAAUTEPN
MPOTEPOLLOTNTA LE fAON MO CLUVAPTNON
drataénc Twv oToLElwv.



Epwtnon

* [MwWC UAOTIOLOUE L0l OUPA AVOLUOVAC, Lo
otoifa ) pLLa OUPA ITPOTEPALOTNTAC OE
Python;



Amavtnon

* EUkoAa! (Epyacia O kot cuvexeLa).



Epwtnon

* [Mwc UAOTIOLOVE TO E€EpEVVNLEVO CUVOAO
otnv Python;



Amavtnon

* To e€epeuvnuevo ocUvolo Umopel va
vAottolnBel pe tn doun cuvoAo (set) tng
Python.

 Ta cUvOAOL UAOTTOLOUVTOL EOWTEPLKA UE
NIiVaKeG katakeppatiopov (hash tables)
OTTIOTE TO VA PPOULE AV plo KaTaoTaon €lval
OTOLYXELO EVOC OUVOAOU YiveTOL TTOAU
armodotika (xpovikn moAurndokotnta O(1)).



AAlyopLOpuot

* Ac 60ULE TWPOA TTWC UTOPOULLE VAL UNOTTIOL)OOU LE
TOUC TIAPOKATW aAyOpLlOpOoUC oTNV TIEPLUTTWON
TTOU O YWPOC KATAOTAOCEWV £lval ypadoc:

— Avalntnon npwta Katd nmAatog (breadth-first search)

— Avalntnon opowopopdou ko6otouc (uniform cost
search)

— Avaintnon npwta kata Baboc (depth-first search)
e OLuTmoAoutol aAyoplOpoL Tou HEAETNOALLE VIO
TNV Neputtwon tn¢ avalntnonc oce 6evopo
LAOTTOLOUVTOL LE TTAPOOLO TPOTIO.



Avaintnon Mpwta kata MAatog

function BREADTH-FIRST-SEARCH(problem) returns a solution or failure

node < a node with STATE=problem.INITIAL-STATE, PATH-COST=0
if problem.GOAL-Test(node.STATE) then return SoLuTION(node) _

frontier < a FIFO queue with node as the only element
explored < an empty set
loop do
if EMPTY?(frontier) then return failure
node < Pop(frontier)
add node.STATE to explored
for each action in problem.AcTiONS(node.STATE) do
child < CHILD-NODE(problem, node, action)
if child.STATE is not in explored or frontier then
if problem.GoAL-TEST(child.STATE) then return SoLuTiON(child) _
frontier < INSERT(child, frontier)
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Avaintnon Mpwta kata MAatog

* O nponyoupevoc alyoplOuoc dtadepeL amo Toug
VEVLKOUC aAyopLlOpouc TREE-SEARCH Kot GRAPH-SEARCH
eTELON EAEYXEL vV EvaC KOUPBOC eival KOUBOC oTOXOoU
otav 0 KOMBOo¢ mapayeton Kal OxL 0tav o KOUBo¢
adoatpeital amo to cUVopo.

e Onwc kot o GRAPH-SEARCH, 0 aAyoplBuoc amopplmtel
KABe povornatt mou odnyel o€ pio KaTtaotaon mouv
elval NOn oto eéepeuvnLEVO cUVOAO N 0TO cUVOPO.

e KaBe TETOLO HOVOTIATL EXEL KOOTOC TOUAQXLOTOV 00O
KATIOLO LOVOTIALTL TTOU €XOUME BpeL NN, apa UITOPOUUE
va To amopplPouE.



Epwtnon

* MMoLa eival n Ypovikn moAutAoKkotnTa TOU
aAyoplOpou BREADTH-FIRST-SEARCH TwpPQ;



Xpovikn MNMoAuvmAokotnta

YnoBeote OTL KAVOUUE avalntnon o€ eva opolopopdo devdpo omou KABe
Kataotaon £xel b SLadoxeC KataoTAoEeLS (b ival o TtapAyovTag
SdtakAadwaonc).

H pila ToU 6£v6pou napayeL b kopBouc oto pwto eninedo, kaBevac amno
TOUG onmouq napayeL b KouBouq oto deltepo eninedo. Apa oto devTteEPO
eninedo éxoupe ouVoALkd b? kopBouc.

Me OpoLo tpodmo PAEmoupe OTL oTo 3° eminmedo €xoupe UVOALKA b3
KOUPBOUC K.0.K.
Twpa urtoB€ote OtL N AVon PBploketal o BaBog d. TNV XElpOTEPN
neplmtwon, o teAevtaioc KOUPBOG ou mapayetol Ba slvol oe auto to
gmninedo.
Apa, 0 ouvo)\’u«')q OPLOMAC KOMBWYV TTOU TTAPAYETOL OTN XELPOTEPN
neplmtwon ivat

1+b+b%2+b3+--+b%=0(b%
ApaL ) TIOAUTAOKOTNTOL XPOVOU OTNV XELPOTEPN Tiepintwon ivaw O(b%).



Xpovikn MNMoAuvmAokotnta

* Exoupe 6eLndn otL, av o aAyoplBuoc eAeyxel
OTL Evac KOpBoc eival kKopfoc otoxou otav o
KOUPOC autoc Byaivel amo To cUVopPo Kal Ol
otav ONULOUPYELTAL, TOTE N TTOAUTTAOKOTNTA

xpovou eival 0(bh%*1).

e Apa o tponyoupEVOC alyopLlOpuoc elval o
arodoTLKOC.



Xwpkn MoAumAokotnta

* Mg OHOLO TPOTIO UMOPOUME VO SOUUE OTL TO
e€epeuvnuUEVO oUVOAO KalL To cUuvopo Ba Exouv
0 (b?) képpouc.

e Apa N TTOAUTTIAOKOTNTO XWPOU £ival EMLONC
0(b?).



Xpovikn kot Xwpikn MoAumAokotnta

* H emopevn dtadpavela pog OELYVEL TLG
amnotnNoeLlg tov BFS og xpovo katl xwpo.

* YmoBetovpe ott b = 10, otL prmopol e va
eneepyalopaote 10° kdpPouc o
devutepOAemTo KoL OTL KABe KOUPBOoC xpelaleTal
1KB pvnun.



MetpnoeLc

Depth Nodes Time Memory
2 110 .11 milliseconds 107 kilobytes
4 11110 11 milliseconds 10.6 megabytes
6 106 1.1 seconds 1 gigabyte
8 103 2 minutes 103 gigabytes
10 10™ 3 hours 10 terabytes
12 10%2 13 days 1 petabyte
14 1014 3.5 years 99 petabytes
16 15e 350 years 10 exabytes
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AANAeC [dLoTNTEC

* O aAyoplBuoc avalntnonc mpwta KOTo TAATOC
oTNV MEPLMTTWON TTOU 0 XWPOC avalntnong
elval ypadoc, xeL TIC 1OLeEC KAAEC LOLOTNTEC
nov idape otnv nepintwon tou Tree-Search:

— Etval mAnpn¢ (pe tnv umobeon OTL 0 MAPAYOVTOC
StakAadwonc b ivol IEMEPACLEVOC).

— Eival BEATiotoc (pe TNV uTtoBeon OTL OAEC oL
EVEPYELEC EXOUV TO LOLO PN aPVNTIKO KOOTOC).



Avalntnon Opowopopdou Kootouc

e Otav O0Aa ta KOootn BApatoc ival otabepaq, o
aAyoplOpoc avalntnonc mpwta KoTd AATOC Eival
BEAtiotoC KOl Bpiokel TNV o aBadn Avon.

* MmopoUpe eUKOAA VOl ETLEKTELVOULE ALUTO TOV
aAyopLlOLLO OoTNV MEPLMTTWON TTOU £XOULE OTTOLOONTIOTE
ouvaptnon KOoTouc BApatoc.

e Avtiva enektelvel Tov o afobn koppo, o aAyoplBuoc
ova{tnoNC OO o PPOoU KOGTOUG ETTEKTELVEL TOV
KOUBO 11 UE TO MKPOTEPO KOOTOG povomnartiou g(n).

e TNV MEPUTTWON OUTA TO 6UVOPO UAOTIOLELTOL OOV [LOL
OUPA TTPOTEPALOTNTAG LLE CUVAPTNON .



Avalntnon Opowopopdou Kootouc

function UNIFORM-COST-SEARCH(problem) returns a solution or failure

node < a node with STATE=problem.INITIAL-STATE, PATH-COST=0
frontier < a priority queue ordered by PATH-COsT, with node as the only element _
explored < an empty set
loop do
if EMPTY?(frontier) then return failure
node < Pop(frontier)
if problem.GoAL-TESt(node.STATE) then return SoLuTiON(node) _
add node.STATE to explored
for each action in problem.AcTiONS(node.STATE) do
child < CHILD-NODE(problem, node, action)
if child.STATE is not in explored or frontier then
frontier < INSERT(child, frontier)
else if child.STATE is in frontier with higher PATH-COST then _
replace that frontier node with child
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Avalntnon Opowopopdou Kootouc

* Moapatnpnote tic dtadopEeC e Tov alyoplbuo
avalNTnong MPWTo KATA TAATOC:

— XpNOLUOTIOLELTOL OUPA TIPOTEPALOTNTAC LE CLUVAPTNON
g QVTL yla oupA avVapovng.

— O €Aeyxoc otoxou spapuoleTol OTav £vac KOUPOG
ETILAEYETAL QIO TO OUVOPO YLOL VAl ETEKTAOEL Kal o)L
otav dnuloupyeital (0w Kol 0ToV YEVIKO aAyoplOpuo
GRAPH-SEARCH).

— EA€yxou e av Exoupe Bpel Eva KAAUTEPO LLOVOTIATL
npoc eva KopBo nov NN Bpiloketal oto cUVOPO.

* OAec avutec ol StadpopEc eival amapattnTteC ONwE
dOLVETOL OTO TIAPOKATW TTAPASELY QL.



MNapadelypa

Sibiu 99 Fagaras

Rimnicu Vilcea

Pitesti

Bucharest



zugntnon

* Av 0 EAEYX0OC OTOXOU NTOV OTIWC OTOV
aAyoplOpo avalntnong mpwto KAt MAATOC,
Oa eiyope emAEEEL EvOL LOVOTIATL LE N
BEATioTO KOOTOG: TO LLovomaTtt Sibiu-Fagaras-
Bucharest pe kootoc¢ 310 avti tou BEATIOTOU
Sibiu-Rimnicu Vilcea-Pitesti-Bucharest pue
KOotocC 278.



|bLoTNnTEC

* O aAyoplBuoc avalntnonc opotopopdou
KOOTOUC TTOU TIALPOUCLACOME EXEL TLC LOLEC
LOLOTNTEC UE TNV TEPLMTTWON TOU TREE-SEARCH
(mAnpotnta, BEAtiotn cuunepidpopaq,
UTTOAOYLOTIK TOAUTTAOKOTNTA XWPOU Kall
XPOVOU).



Epwtnon

* NMwc vAomolov e amodotika tn Soun yLa To
ouvopo o€ Python ywa tnv mepinmtwon tn¢
avalntnonc opolopopPou KOGTOUC;



YAorolnon

 H doun 6edopevwy yla To cUVOPO TIPETIEL VAL UTTOOTNPLEEL
ATtOSOTIKA TLC AELTOUPYIEC TNC OUPACG TIPOTEPALOTNTOC KOl
TNV AELTOUPYLOL TOU EAEYXOU OV VO GTOLXELO OLVAKEL OTO
ouVOopO.

* Mo tetola dopun eival n vAomoinon thg ouPAC
npotepalotntac pe owpo (heap). Mo tnv doun avtn
EXOUME TLC £€NC TTOAUTIAOKOTNTEC (N €lvall 0 aplOpOC Twv
OTOLXELWV TNG OUPAC):

— Ewoaywyn otoeiov: O(logn)

— E&aywyn otolxeiov pe tn peyaAutepn npotepatotnta: O(logn)

— EAeyyoc av éva GTOL)(ELO OLVF]KEL otnVv oupa: O(n) AutA N
no)\un}\OKomta Lropei va VLVEL 0(1) av KpOL'EOL|.1€ napaMn)\a

£val TtivaKol Katakspp.anouou Tou xpnctuonouzttat LOVO YL
aUTO ToVv €Aey)xo. Etol opwe Eodevoupe SUTAO XwpoO.



YAortolnon o€ Python

* Aoklpoote to!



Avaintnon Mpwta Kata Baboc

* O aAyoplBuoc avalntnonc npwta kata Baboc
Hrtopetl vor UAomtotnBel OTIWC O YEVLKOC
aAyopLlOpoc GRAPH-SEARCH ¥PNOLLLOTIOLWVTOLC
lLo otoifa yla tnv uAomoinon Tou cuvopou.



[MAnpotnta

Otav o aAyoplBpuoc avalntnong mpwTta Kata
BaBoc vAormoleital WoTe va EAEYXOUME OTL KAOE
VEQL KOTAOTOON SEV TIEPLEXETOL OTO EEEPEUVNUEVO
oUVOAO, TOTE, VL0 TIEMEPOGUEVOUC XWPOUC
KOTOLOTAOEWV, lval MARPNG o€ avtiBeon pe TNV
vAortoinon e TREE-SEARCH.

[0l AMELPOUC XWPOUC KOTAOTACEWV Kol oL SUO
eKOOOELC elval pn MARPELG (OTav cuvavtAooUV
EVOL ATTELPO LLOVOTIATL TIOU HEV TIEPLEXEL
KOTALOTOALON OTOXOU ).



Napadeypa

e To mapakatw npoBAnua avalNTnong €XeL
QTELPO XWPO KATOOTACEWV:
— KataotdoeLg: OeTIkol Kal apvnTLKOL aKEPALOL.
— Apxwn kataotaon: O aplBuoc 0.

— Evépyelec: NpooBeote 1 N adalpeote 1 amo tov
OKEPALO OTO OTOL0 BPLOKOUOOTE.

— Kataotaon otoxouv: Evac SoouEVOC akEPALOC.



Napadeypa

* O AKEPOLOC 5 TIPOKUTITEL WC EENC:
((o+nH+H+H+1H)+ 1)

e ATIELPO HOVOTIATL TTPOKUTITEL AV YLOL TNV
TP OTTIAVW KOTALOTOLON OTOXOU ETULAEYOULE val
XPNOLUOTIOLOU PE TTAVTO TIPWTN TNV TPAEN TNC
adalpeonc.



Napadeypa

To napokatw MPoLAnua avalntnonc mou
npotadnke amno tov Knuth €xeL anepo xwpo
KOTOLOTAOEWV:

— Kataotaoelg: Ostikol akepalol.

— Apxkn kataotaon: O aplOuoc 4.

— Evépyelec: EdapuooTe TIC MPALELC TTAPAYOVTLKO
(yLa akepalouc Hovo), TETpAYWVLKN plla N
KOLTW PAL.

— Kataotaon otoyxou: Evoc S0OUEVOC AKEPALLOC.



Napadeypa

* MmopoUpue va TACOUUE OTNV KOTAOTOON OTOXOU 5
WG €§NG:

L\

e ATELPO HOVOTIATL TTPOKUTITEL AV YL TNV TTOP OTIAVW
KOTALOTOLON OTOXOU EMAEYOUE VO XPNOLULOTIOLOU LLE
TAVTO TIPWTN TNV MPAéN TOU TTALPAYOVTLKOU.



Amtelpol Xwpol Kataotaocswv

e ATELPOL XWPOL KATAOTACEWV CUVAVTLOUVTOLL
ouxva o€ TtpoBAnuata mov apopouv
HaONUATIKEC ekPpAOELC, amodELEELC,
KUKAWLOTO, TIPOYPALLLLATA KOl OAAQL
QVTLKELLEVA TTOU opilovTal avadpouLKA.



BeAtiotn Zuunepidpopa

e Kot otic SU0 MEPUMTWOELC (MEMEPACUEVOC N
ATELPOC XWPOC KATAOTACEWV), N avalntnon
npwta Katd fabocg dev eival BEATLoTN.

* Mapadsypa: otnv emopevn dtadaveila av ot
KaTooTAoELC J Ko C elvall KATALOTAOELC OTOXOU.
O aAyoplBuoc Ba emotpePeL TO povomaTL
npoc tTn KN BEATotn Kataotaon J.



I'IapacSz—:Lvua

@

£
n
B

%ﬁ”}@}
e

YZ02 Texvnti Nonupoouvn

53



[MoAumAokotnTa

* H yxpovikn moAuntAokotnta Tou aAyopLOpou
avalntnonc npwta katad Baboc otnv neputtwon tne
avalntnong oe ypado eivat O(b™) onwg anodeifape
ylo TNV Tepimtwaon tou TREE-SEARCH OTTOU M €lval TO
ueyloto Baboc tou devdpou avalntnonc.

* To m pmopel va eivor ToAU peyaAutepo tou d mou
elval to Baboc tnc moto pnxNc Avonc.

* Hyxpnon tou eéepeuvnEVOU OUVOAOU OUWC aAAALEL
TNV YPOAHHLKN TTOAUTTAOKOTNTA XWPOU Tou aAyoplOpou
IOV TWpPA YLVeTaL I8l ME ath TS avaltnong mpwta
KQTA TTAALTOC.



Xwpkn MoAumAokotnta

* Me tIc 1blec UTOBEDELC TTOU KAVOUE VwPLTEPQ
yla tov BFS, o DFS og 6evbpa xpelaletal xwpo
156KB avti yta 10 exabytes oto faBoc d =
16.



Avalntnon pe Yravaywpnon

Mua tapaAdayn tTng avalntnong mpwta Katd Babocg eivaln
avalntnon pe unavoaxwpnon (backtracking search).

O aAyoplOpoc autog 6nuLoupys'L LOVO €va TtoldL evoc
KouBou KaBe dopa avti yla oAa ta tadia. Kabe koppoc
oqu NMPETMEL va. Bupatal oo matdl va SnuLovpynoeL tTnv
gMOMEVN popa.

EtoL n moAumAokotnta xwpou yivetat O(m) avti yia
O(bm).

H avalntnon Qe umavaxwpnon VAOToLE(Ttal EUKOAQ
OLVOLOPOLLKAL.

Oo LEAETACOUE AETTTOUEPWC TTIAPAAAAYEC LUTOU TOU
aAyoplOpou otnv evotnta «MpoPAnpota Ikavoroinonc
[MepLOpLOpWV».



O DFS Eivat AnpodAnG

* H koA mMOAUTIAOKOTNTA XWPOU TNC
avalntnonc npwta Kotd Baboc otnv
nepltwon tou TREE-SEARCH €lval utteuBuvn
yLaL TN XPNon TG o€ MOAAEC TTEPLOXEC TNG
Texvntic Nonpoouvng 1.x., mpoBAnuoto
LKOVOTTOLNONC MEPLOPLOUWY, AOYLKOC
TIPOYPOAUMUATIOUOC, LKAVOTIOLNOLUOTNTO 0T
NPOTACLAKN AOYLKN KATTL.



YAorolnon

 OLaAyoplOpoL Tov TIAPOUCLACOE OE QLUTEC
TLIC StapAveLeC elval KATTOLOL ATTO QLUTOUC TTOU
Ba vAomolnoste oto Pacman project P1.



MeAEtn

* BiBAio AIMA, 4" ekboon (pmopeite va to
NMAPETE amo tov EVdoéo).
— KedpaAoaw 3 (3.1-3.4)

et | ARIICIaL INtENlIgence
Morvi A Moderm Approach
? B N TP

YZ02 Texvnti Nonupoouvn
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