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4 )

EniAvon IlpoBAnpdtwy pe Avoc{v’rc*qc*q'

o Ilpdxtopec Baotoyévol oo Ytoyo, Ipdxtopec Enthuvorng
HpoBAnudtwy

o ITpoBrAuarta Avalrtnong
o Yrpatnyxéc Tughic (Amhnpopdentne) Avalhtnonge

N /
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Ilpdxtopeg I \

Sensors

percepts

effectors

Ilpdxtopag (agent) eivar oudAnote urnopel va Yewpniel 61t
avTilopPdvetor 1o nepiBdiioy (environment) tou Yéow
awcINTApwy (sensors) xot aAANAETdP& Ue AUTS péow
unyoviopnoy dpdong (effectors - actuators).

N /
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/ Ilwg IIgéner vao Evepyolyv ot Hpo’cx‘copeg;' \

H cupnepupopd evoc npdxtopa eaptdtar and o e€hg:

e To nepiBdAlov Tou.

e Tnv axolouvdio avtilfidewy (percept sequence) dni. to TAAPEC
loTopxd Yo oTdARoTE ExEL avTiAngUel o TpdxTopaC.

‘Evog npdxtopag umopel va neptypoagel and yia cuvaeTnoT medxTop
mou avtioTolyel xdde axoroudla avithidewy oe plo evépyeta.
H cuvdptnon npdxtopa vhomotettal and £vo TEoYPAUA TEAXTOE.

e To pétpo anddoorg (performance measure). Eivar 1o
AVTIXEEVIXO XELTARLO TNC ETULTLUYLAC TNG CUUTERPLPORAS EVOC TTEAATOPA X oL
xadoplletar and to oyediacty| Tou. Mropel va unv elvor ebxoho va
0plooLUE TO UETPO ATOOOOTC.

ITapdderypo: To pétpo anddoorc evog autopatononuévou odnyold Tadl

K elvan ... /
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4 )
YTroOéoelc I

Y autd to xepdhato xdvouue TiC €€¥c uTtoVéoelc:

o To mepBdihov tou TpdxTopa umopel va TapatnenVel ye axplBela
xa efvor outtoxpotixd (deterministic).

o O mpdxtopac Yvwpellel ye axplBela mola lvon Tor anoTeAEoUITA
TWY EVEQYELDY TOU.

Autéc ot unodéaeic dev oybouy oty Yevi tepintwon (.., oTov
TPOYHATIXO XOOUO).

N /
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-

N

e N
Sensors -

What the world
How the world evolves v
What my actions do A What it will be like

if | do action A

JjuswuolIAuz

What action |
should do now

Ag ent Effectors -
/

H cuurneplpopd evéc mpdntopa eaptdtal entone and:

\_

Ipdxtopec Baociopévol oto Xtoyo (Goal-Based Agents)l

e Touc otéyoug (goals) tou mpdxtopa. Evac otdyoc xadopiler notec
XATACTACELS TOL TEPLBdALoVTOC elvar emBUUNTES YLl TOV TEAXTOPA.

/
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-

Ilpaxtogeg Eniivorng Hpoﬁ)vr]p.citwvl

Ot npdxtopeg enilvong npofinudtwy (problem-solving
agents) eivon pLot xAdon mpaxtdépwy Bactouévwy oo otdyo. Ot
TpdxTopeS entAuoNe TEOBANUATWY amo@acilouy T Vo Xdvouy
emAéyovTag axoloudleg eVeEpYEL®Y TOU 00NYOoLY ot emduunTég

HATAUCTAOELC.

IMapaderypa: ‘Evac mpdxtopac Beloxetar otny méAn Apdvt tng
Pouuaviac. Ilwe unopet va @tdoel 610 Bouxoup€ott tny enouevn

uépa, WOTE va TPOAdSeL TNV TTTACT) TOU;

N

~

/
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/ IIpdxtopec Eniivong Hpoﬁ)vqp.o’wwv' \

Ot mpdxtopeg emtAuong TEOBANUATWY AELTOUPYODY EXTEADVTAC

Eovd xo Eave oL oA dTe:

o Awtbhnwon otéyov (goal formulation): arnogacilouv molog

elvor o emdLwxdUEVOC oTdYOC.

o Awthnwon npofAfpuatoc (problem formulation):
anogacilouv moleg evépyeleg xat xataotdoeg Yo AdBouv urt’ by
TOUC Y10l VO TTETUYOUV TOV ETUOLWXOUEVO GTOYO.

o Avalntnon (search): emiéyouv uio axoroudia and evépyeteg

TIOL 0OMYOLUV GTO GTOYO.

o Extéleon (execution): exteholv tnyv emheypévn axoroudia

\ EVEQYELWV. /
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~

/ Iapddetypo: Edpeorn Awadpoprc otn Povpavia

[] Oradea

Arad []

[] Vaslui

Timisoara

Pitesti

[] Hirsova

[] Mehadia

Urziceni

Bucharest
Dobreta []

Eforie
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/ To Ilgwro pog Ilgbypappa Hp&x‘copa' \

function SIMPLEPROBLEMSOLVINGAGENT(percept)

returns an action

static seq, state, goal, problem

state « UPDATESTATE(state, percept)

if seq is empty then
goal — FORMULATEGOAL(state)
problem «— FORMULATEPROBLEM(state, goal)
seq < SEARCH(problem)

end

action < FIRST(seq)

seq «+— REST(seq)

\ return action /
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4 )
H Aopy Evocg decx*copoc'

Ilpaxtopac = Apyttextovixn + Ilpoypappo

H apyttextoviny| yenotuonotel Toug aloInThApeg Yo vor Topey et
avTIAAPELS OTO TEOYPAUUUA, EXTEAEL TO TEOYPAUUMA, XAl TPOPOOOTEL
TOUC UNYaVIoUoUC dpdong UE TiC EMAEYUEVES EVERYELES, XD AUTES
TP Y OVTOL.

Y auth Ty evétnTa SlahéZewy Yo aoyoAiolUE UE TROYPAUUAT
TeaxTOpwY eNIALOTNC TEOBANUAT®Y.

N /
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/ ITpofAupata B IpofAfuata Ava(ﬁtnongl \

To Baowxd otolyela evoc npofAfpatog avalrftnone (search

problem) eivou:
o H apyxh xatdotaocn (initial state).

e To clvoho twv Sradécipwy evepyedy (available actions).
[ vo xadopicouye Tic Slodéotues eVEPYELES YPETOULOTOLOUUE Uial
cuvdptnon dadoyrc (successor function) Succ n onola,
dovelcac pLog xoTtdoTaong T, EMOTEEPEL £Vol GUVOAO aTtd
Sratetarypéva Levyn (action, successor state).

To napamdve cOVOAO UTAYOREVUEL TIOLEC EVEQYELES ElvaL BUVATES
oty 0 medxTopag Beloxetal oTNY XATACTAON T, XL OE TOLEC
AATAUOTACELC UTOPEl VoL PTACEL ATO TNV T EXTEADVTAC AUTEC TIC

\ EVEPYELEC. /
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/ IpoBApata Avaliinong I \

e O yopog xatactdoewy (state space).

H opyun| xatdotacy xat 1 ouvdptnon Suce xadopilouv 1o
XWPO HATACTACEMY EVOC TROBAAATOS avalATnong.

O xwpog xatactacewy eival 10 GOVOAO GAWY TWV
XATAOTACEWY 0TI OTOIEG UTOPOUUE VO YTACOUPE UTO TNV opyLx
XATAOTUOY] UE ULl OTIOLONTIOTE axOhoURHoL EVEQYELWV.

'Evog y®poc xataoTdoewy TaploTAveTol cUVATKS and €va
2ATELYULVOUEVO YPAPO WUE ETIXETTEG TTOU OL XOUfoL Tou elvat
OL XATOOTACELC AL Ol ETIXETTEC TWV XUV EVIL EVEPYELEC.

‘Evo (hovoTdTl 070 YWp0 XATACTACEWY VAL OTOLUOTOTE
axohoLHO XATAOTACEWY TOU CUVOEOYTAL UG WUal axoAouvdio

\ EVEQYELWV. /
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/ IpoBAjpata Avaliinong I \

e O otdyoc (goal) mou ¥éhouue va tethyouue. O otdyoc elvon

€va oOVOAO aTd XATAGTACEC TOU OVOUALOVTUL XATACTAOELS
otoyov (goal states). Oi otéyol unopolyv va xodoplotoly e
axp{Belo amd éva ENeyyo otoyou (goal test), dnhadn éva
EAEYYO TOL UTOPE! VoL EQUPUOCTEL GE ULl XATAOTAOT Yid Vol

ATOPAGICOUME AV TEOXELTAL VIO XATAGTACT) GTOYOU.

e Yuvdptnon x6ctoug povoratiod (path cost function)
elvon pLor ouvdptnoy (ocuvhidwe cupBoriletar ye g) 1 onola
anodidet €va apriunTtind x6cT0¢ ot xdde yovordtl. To xdoTtog
evog povoratiol ebvar cuvidwg To ddpotoua and Tor 60T TWV
ETUEPOUC EVERYELWY OTO HOVOTATL.

To xbéo7og PBrpatog (step cost) yio pa evépyeto a amd yia

\ xatdotaon ¢ oty xatdotaot y ovuBoiiletar e c(z, a,y). /
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4 )

IpoBAjpata Avalninong I

M Aom (solution) oe éva npdBAnua avalhitnone elvor éva

HOVOTIATL OO TNV APYIXT) XATACTACT] OE Lol XATACTUOT) GTOYOU.

M Ao elvon Bértiotn (optimal) av €yet to eAdytoto x6cT0C

HETAg) GV TwV AUCEWV.

N /
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Iagddetypo: Edpeon Awadpopns otn Poup.owia'

[] Oradea

Arad []

[] Vaslui

Pitesti

[] Hirsova

[] Mehadia

Urziceni

Bucharest
Dobreta []

Hcraiova Eforie

[] Giurgiu
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K H Awtdnwon cav IpofAnua Avoc(ﬁt'qcngl \

To mpdBAnua tne yetdBacnc and o Apdvt 6to Bouxoupéot unopel va

oplotel Tumxd we e€nc:

e O xataotdoelg opllovial and TIC TOAES OTIC OTOlES BRLOXOUACTE T,
In(Arad).

o H uévn Swdeowun evépyew eivon n GoTo n.y., GoTo(Sibiu).

o [N xdde xatdotaon, 1 cuvdeTnoT Sradoy g Hog divel Eva cUvolo and
Lebyn (GoTo(.),In(.)). T nopdderyya:

Suce(In(Arad)) = {(GoTo(Sibiu), In(Sibiu)),
(GoTo(Timisoara), In(Timisoara)), (GoTo(Zerind), In(Zerind))}.

o H apyixh xatdotaon eivar In(Arad). H xatdotaor ctodyou civa
In(Bucharest).

e To x6070¢ povonatiol ynopel va dideTon and Ty avticTtolymn
\ YLALOUETRLXY| ATOCTAOT).
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To ITpofAnpa Twv 8 H)\owcLBio)vI

Start State Goal State

1302 Teyvnth Nonuoolvn M. Kouynropdxng

To ITpoBAnua twy 8 TThoxidiwy (8-puzzle)'

Tumxog opLopog:

o Kataotaoeig: wa neptypagr| xatdotaone xadopilel n Véon
x&e mhanediou xa Tou xeVoU.

o Evépyeteg: To xevd xivelton apiotepd, 8e€ld, mdvew # ®dTw.
o H apyixn xaATACTACN XA 1) XATAGTACT) GTOY OV BVOVTAL.

e Kébovtoc povonatiod: 10 urixog Tou ovormatiol.

N /
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/ To IIg6BAnpa twyv 8 BactAicowmy (8—Queens)' \
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To IlpofAnupa Twv 8 Bozmhcco’w'

Tumxde Oplopoc:

¢ Kataotdoeig: Onowdrnote ddtaln 0 €we 8 BacthMoody o1
CHANLEQA

o Apywn Katdotaon: Koyla Bacihiooa otn oxaxiépa

o Evépyeieq: llpboleoe wa Bacthooa o onolodrinote xevod
TETPAYWVO

o Katdotaon Xtdyou: 8 Bucliiooes otr oxaxiépa, xoulo dev
anethelto

e Kobotoc Movonatiot: Mndév

Meévyedoc Xwpou Katactdoewv: 648
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/ To ITpofAnua Twy 8 Bocot)\nooo')v' \

Evorhaxtixn Awtinwon:

e Kataotdoeic: Awtdiec n (0 < n < 8) Baothioody, ula
Bacthiooo avd GTAAY OTIC N TEOTES OTANES A6 TAL APLOTERT,
wote xopla Bacthiooa dev anetielto.

o Apyw Katdotaon: Koyla Bacihooa otn oxaxiépa.

o Evépyeieq: TonoVetolyue pla Bacthiooa o omoodrnote xevo
TETEAYWVO NG OPLOTEPOTEPTC XEVAC OTHANG £TOL OGTE VoL YNV
anetielton amd xaplo dAAn Bacihooo.

o Tehuxr Katdotaon: 8 BuciMooec ot oxoeépa, xouia dev
ameLthelTat.

e Kéotoc Movonatiot: Mndéy

\I\/Iéysﬂog Xwpov Kataotdoewyv: ]8 /

1302 Teyvnth Nonuoolvn M. Kouynropdxng

-~

IpoBAjpata Avalntnong otov llpaypatixd Koopo

e Elpeomn dadpoutdv oe Ydpteg

o IlpofBrnuata dpopordynomng m.x., To TEOBANU ToU TAAVEDLOL TWANTYH
(travelling salesman problem)

o Audtaln xuxdwudtwy VLSI
o IThovynon pounodt

o Avutépaty axoloudia cuvapuoldynone (automatic assembly
sequencing)

o Yyedloon npwteivdy (protein design)

o TTpoPBiiuata Bertiotonoinone epwtoanoxpicewy (query optimization)
ot Yuothuata Atayelpione Xyeotaxdyv Bdoewy Aedopévmv

e Aval¥tnon oto dadixtuo

\ o Avutéuaty dnpovpyio pohc epyaAoLOY /
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YTnrohoyioTtixy Ho)\un)\oxé'c'q'cocl

Yyedbv dha ot TPOBAAUATA TOU TUPOUCLACAUE TO Tévw Efvarl

NP-3boxolo (NP-hard) % Suoxolétepa and dnodm
UTIOAOYIOTIXAC TTOAUTTAOXOTNTAC.

‘Etot dev o mpénel va meptuévouue ol amhol ahyoptduol yior Ta
mpoBAAuaTa avalhtnone va etvon amodotixol. Auté elvar €va pueydro
TEOBANUA Yo To TpofBAAuata avaltnong. Oa tpoctadcoupe va
Bpolue TEOTOUC VoL TO AVTWETOTICOUYE.

N /
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/ Avalrtnon Adcewy I \
IMTopdderypo:
(a) Theinitial state Arad
(b) After expanding Arad Arad
Sibiu Timisoara Zerind
(c) After expanding Sibiu Arad
Sibiu Timisoara Zerind
7 N
\ Arad Fagaras Oradea Rimnicu Vilcea /
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/ Avalrtnon Adocewy I \

o H elpeomn wac ANorng yivetaw Pdyvoviac 6To yhpo Twy

xotootdoewy. H 10€a elvan vo Sttnpoldue xow va
enexteivovpe €va cOvolo and pepixég Aooeig (partial

solutions).

o H emhoyy| tneg xatdotaonc mou Yo eNeXTEIVOUUE OTT CUVEYELL
xadopileton and T oTpatnyXy avalrftnone (search
strategy).

e H dwdicaoctio avalrtnong xataoxeudlel éva 8€vipo
avalhtnone (search tree) to onolo Bploxetal éva eninedo
Tavw and 1o Yweo avalhTnonc.

o Eivar onpavtind va Eexweloovpe to ywpo avalvtnong

\ (search space) and to 8évtpo avalftnone. /
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O T'evixog Alyoprdpoc Avalrtnong oc AévaoI

function TREESEARCH(problem, strategy)

returns a solution or failure
initialize the search tree using the initial state of problem
loop do
if there are no candidates for expansion then
return failure
choose a leaf node for expansion according to strategy
if the node contains a goal state then
return the corresponding solution
else expand the node and add the resulting nodes
to the search tree
end

N /
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-

O x6uBol oe éva d8évtpo avaltnone Uropolv va tapactatoly Ue Lo
ooyt ue TEvTe oTotyelo:

KoépfBor tou Aévipou Avoc{v']'c'qo'qgl \

STATE: 1) xatd0To0Y 0TV onolo avTioTolyel o xoufoc.

PARENTNODE: o x6ufoc tou dévipou avalAtnone and tov onolo
Tponiide o Teéywy xoufBoc.

ACTION: 1 evépyeia mou mpaypatonot{dnxe yia vo topoy Vel o
TEEY WV xoUPoc.

PATHCOST: 10 %66T0¢ TOU HOVOTATION AT TNV APYIXY| XATACTACT,

HEeL OV TEEYOVTU XOuS0.

DEPTH: to mAhlog twv x6ufwv oto yovordt and tn pila Tou
0EVTEOUL UEYPEL ToV TeEYoVTa xOUS0. /

T302
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-

To clvoro TV xo0ufwv tou tpdxeital va enextadoly ovoudletol
cuUvopo (frontier or fringe). To clvopo unopel v VAoTolel we
Ulo oupd pe Aettoupyleg:

~

To E\')vopol

e MAKEQUEUE(Elements)

EMPTY?(Queue)

REMOVEFRONT(Queue)

QUEUINGEN(Elements, Queue)
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O T'evixog Alyopridpoc Avalrtnong oc AévaoI

function TREESEARCH(problem,QUEUINGFN)

returns a solution, or failure
fringe «— MAKEQUEUE(MAKENODE(INITIALSTATE|problem]))
loop do

if fringe is empty then return failure
node «— REMOVEFRONT( fringe)
if GOALTEST[problem| applied to STATE[node| succeeds then
return node
fringe «— QUEUINGFN(EXPAND(node, problem), fringe)
end

H cuvdptnon EXPAND eivar urebduvr yia Tov UTOAOYLOUS TV GTOLYEWY

/

xade x6uBou Tou dnutovpyet.
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ANyoprdpor Avalvtnonc I

Oa pekethoouye 800 eldn ahyopriuwy avalftnong:

o AmAnpogoprntoug (uninformed) ¥ Tuproide (blind)

o ITAnpcogopnuévouc (informed) % evpstixote (heuristic)
Ketthpta anotipnong yia évay alydprduo avalAtnonc:

o ITAnpdétnta (completeness)

e Béhtiotn cuvunepipopd (optimality)

o Xpovix tohunhoxotnta (time complexity)

o Xwpetxh noAunhoxdtnta (space complexity)

N /




1302 Teyvnth Nonuoolvn M. Kouynropdxng

Ytpatnyixége ATANeopoeNTING Avoch']tno'qu

Avalhnon npdta oe TAdtog (breadth-first search)

AvalAtnon opoldpoppou xéotouc (uniform-cost search)

AvalAtnon npdta oe Bddoc (depth-first search)

AvalAtnon nepoptopévou Bddouc (depth-limited search)

AvalAtnon npdta ot Bddog pe enavoknmuxr exBdduvor
(iterative deepening depth-first search)

Apoidpoun avalrtnon (bidirectional search)
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4 )

function BREADTHFIRSTSEARCH (problem)
returns a solution or failure
return TREESEARCH (problem,ENQUEUEATEND)

AvalAtnon Hpdta oe IINdtoc (BFS)

ITopdderypo:

WS
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Arnotipnon tne Avalrtnong llpwta ot H)\o'c‘cogl

o IThAeng; Nou, av o tapdyovtac StaxAddwone (branching

factor) b elvow nenepacyuévoc.

e Xpbvoc: O(b4T1) 6mou b eivar o Tapdyovtac Stondhddwone xa d
elvoe to Badog (depth) tne Abone.

e Xdpog: O(b¥HL). Auté eivar to ueyahhtepo tpdBrnua tou BFS.

e Béhtiotog; Nou, av dhec ol evépyeleg €xouv To (Blo U1

APVNTIXO XOCTOC.

Snueiwon: O BFS Bploxet pia and tic mo pnyée (shallow)

XU TAOTACELS OTOYOUL.

N /
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4 )

AvalAtnon Opoiépoppouv Koctoug (UCS)I

H avalrfitnon opotdpoppouv xéctouc (UCS) elvon pro topohhayy| Tou
BFS 7 onola enextelvel tov x6uBo tou cuvoEoL Tou €yeL TO

XUNAGTERO %60 TOC (UTONOYIOUEVO PE TO XOOTOC HOVOTATLOV).

N /
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4 N
UCS - Hocpo'cBewp.ocI

S

S

@ (b)
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Arotipnon tne Avalvinong Opotopoppoun Kéc‘tougl

ITAvene; Nat, und Tic cuviixeg Tou divovtal TopEaUXdTw.

Xpo6vog: O(b L7 /)y érou b etvon o TLEAY OVTOLG

StaxAddwong, C* elvar To xécToc Tne BérTiotng Abong xa
xq0e evépyela xooTilel TouhdytoTov € > 0.

o Xwpog: 10 (010 Pe TO YEOVO.

BéAtiotog; Nat, und Tic suviixeg Tou divovTal TopaxdTw.

N /
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Arotiunon tne Avalninorn Opotdopoppoun Kéctougl

H ninpoétnta xo 1 BérTioty ovunepipopd tou UCS woybouy und

TIc axdAovdec GUVIAXES:
o O mapdyovtag Sloxhddwone elvol TENEQACUEVOC.

e To x6cT0C de YeLdVETOL TOTE XUVDC TEOYWEAUE G Vol UOVOTATL,
dnhady) g(SUCCESSOR(n)) > g(n) yia xdde x6uBo n. Avth 1
ouvOxn Loy Vel T.y., 6tav xdde evépyeta xooTilel TOUAdYLoTOY
e > 0.

Enedn woylel n dedtepn ouvidixn, o UCS enexteivel x6uPoug
AATA OEPA ALEAVOUEVOU XOGTOLG (ovornatiov. ‘Etot, o
TEWTOC XOUPOC OTOYOC MOV EMAEYETAL YL ENEXTACT EVAL T

/

BEATioTn Abo.

N
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4 )

Y 0yxpton touv UCS pe tov BFSI

e O BFS eivar 0 UCS pe g(n) =DEPTH(n).

e O UCS Aettoupyet axpae 6nwe o BES étav 1o xdéotog xdde
evépyetac etvar to (B0 € > 0.
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> 0vyxpion tov UCS pe tov AAyodptdpo tou Dijkstra'

O UCS poc Yupiler tov alyoprdpo tou Dijkstra yio tny ebpeon tov
CUVTOUOTEPWY LOVOTIOTL®Y dovadixhc Tnyhc (single-source shortest paths) oe

%xaTeELIUVOUEVOUC YEAPOUS UE 1T} AEYNTIXA Bder OTIC OXUES.

LNV TIXEG DlapopEg:
o Ytov UCS 1 avalhtnon dwaxéntetar 6tav Beedel évag xéufoc atdyoc.

e Ytov UCS uropel va €youue apxetolc x6uBoug yia tny dla xatdotao,

avTl Ylol AEXETEC EVNUEPWOELS TOU XOOTOUC LG XATAGTACTG.

o H ypovixh) xou yweinh) toduthoxdtnta tou UCS elvon SLopopeTtiny| SLOTL oL
TUPAUETEOL TTOU UOC EVOLAPEQOLY EIVAL DLUPOPETIHES.

[Topatneriote o xAadepa mou yivetow ané tov UCS. Khadebouue turuorta

Tou dévtpou ta onola dev ypeldleTal Vo EEETAOOUYE.

- /
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~

/ AvalAtnon Ilpdta oe Badog (DFS)
H avalhtnon npwia oe Badog ndvta enextelvel évay and Toug

xoufouc oo Baditepo eninedo tou dévtpou avalAtnone.

ITopdderypo:

=
AR
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function DEPTHFIRSTSEARCH (problem)

returns a solution, or failure

~

Aval¥tnon Ipkta o Bddog (DFS)I

TREESEARCH(problem,ENQUEUEATFRONT)

T302
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-

N

~

Anotipnon tnc Avalrtnone Ilpwta oc Bo’vﬁog'

o IThvene; Oy

e Xpbvog: O(™) 6mou b glvan 0 TapdyovTog SLaxAddwong xot
m elvan o Yéyloto Badog tou dévtpou avalhTnong.

e Xdpog: O(bm). Auté elvar to yeydho npooéy tou DFS.

e Béitiotog; Oy
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/ AvalAtnon Iegropiopévouv Badoug (DLS)I \

O aybprdpoc autde etvon mapduoloc pe tov DES ahhd emBdiiel éva

opto Bddoug (depth limit) oty avalriinon. IL.y., yw 10
TaEddELY A eVpEONC Bladpourc Teog To BouxoupéoTt, £va xahd bpto
Bddouc etvar t0 19 (éyoupe 20 ntéAewc).

Anotiunon:

o ITA¥ene; Nau, av I > d 6mou [ elvon to dplo Badoug xau d elvar
T0 Badog tne Abong.

e Xpévoc: O(b)
e Xwpog: O(bl)

e BéAtiotog; Oyt

\Epo’)‘cncn: MnopoUue mdvta va Bpolue éva xahd dpro Bddouc; /
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Aval¥tnon Ernavainntixic ExBaduvorng (IDS)I

O IDS mapaxdunter o Yéua tng emAoyhAC ToL xahlTEEOU 0piou

Bddouc doxdloviag 6ha To mdavd: 0,1,2 xAmw.

function ITERATIVEDEEPENINGSEARCH (problem)
returns a solution sequence
for depth +— 0 to oo do
if DEPTHLIMITEDSEARCH (problem, depth) succeeds then
return its result

end

return failure

N /
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IDS - HocpchewpocI \

* A
AN
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f Amori \
o I

Epdtnon: Eivar o IDS ondtaoc;

Andvtnon: Oy!

Ac uno¥éooupe 611 Bploxouue o Abor 6tay e€etdletat o TeAeuTaiog
x6pPog oo eninedo d. Tote o apriude Twv xOuBwy Tou
dnutovpyolvon and wa avalhtnorn ue BES uéypl 1o Bddog d etvon

L+b4+0b%+---+ b7+ (0% —b)

O apriudc Twv x6uBwv Tou dnuovpyolvTol and o avalATnon Ue
Tov IDS péypet to Badog d etvan

(d+1)+db+ (d—1)b* 4 -+ 2b% 1 4+ 1p¢

N /
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Anotipnon I

XenoonotmvTag ToUg TUEATAVK TOTOUS UTOPOUUE VoL DOUUE OTL O
BFS pnopel ouctactind va elvar okl mo ondtarog and tov IDS.

INa nopddetypa, yiao b =10 xav d = 5, o BFS nopdyet 1.111.100
xouPoug xou o IDS 123.450 xopPoug.

N /
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Anotiunon I

ITAvene; Nat, und Tic mpolnodéoeg tou BES.

Xeovog: O(b?)

Xopoc: O(bd)

BéAtiotog; Na, und Tic mpolnodéoec tou BES.

O IDS sivo 0 o xatdAAnhog anAneopdentos alyodprdpog
avalATNone 6tay o Xwpog avalRTnong cival heydhog xat To

Badog avalntnong eivar ayvwoTo.

N /
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Appidpoun Avalntnon I

Yty aupidpoun avalhtnomn, Pdyvouue 1600 TEOC Ta EUTPOS CEXVOVTAC AT

TNV 0pYXY XATACTACT], 6GO Kol TEOC To oW EEXVOVTAC ATd ULd XATACTAOT)
oTOYoU. LTapatdue otay ot dlo avalnthoec cuvavtniolyv.

Kivnteo: b4/2 +b4/2 << b?
IgoPBAqpaTo:

o Tu onpaiver avaltnon mpog ta Tow EeXtvodvTac and TNy XATdoTooT)

GTOYOV;
o T yivetow 6tay €Y0OUUE TEPLOCOTEPES AUTO ULXL XATACTATELS GTOYOU;

e MnopoUye va eA€yyouue anodotixd 6Tt oL d0o avalntrioes Yo

cuvavTniolv;

o T eldoc avalhtnong exteholUE TPOC Ta EUTPOC ol TL TPOC To Tow;

- /
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Arotiunomn tne Apgidpoung Avoc{v']t'qo'qgl

o ITAvene; Nau, av o Topdyovtag SLaxASBWoTS elval TETEQAOUEVOC

xaL appoTepe ol avalntioelc Ypnowonotoly BES.
e Xpévog: O(b%?)
e Xdpog: O(b¥/?)

e Béltiotog; Nat, av ou avalntiioelg yenotgonototy BFS xou
toyLouy ol npobinodécelc BéATlotTne cupneplpopds yia tov BES.

N /




1302 Teyvnth Nonuoolvn M. Kouynropdxng

/ Anoguy" Enavalopfavopeveoy Katactdoewy I \

IMopdderypo:

1302 Teyvnth Nonuoolvn M. Kouynropdxng

Anopuyn Enavalapfavopevwy Koc‘tac‘to’coscovl

o 3TNV TEPITTWON AUTH O YWPOSC XATACTACEWY EVAL EVAC YRRPOG.

e M Abor elvar vor amo@iyoupe 1 dnutouvpyia OToLaGdToTE
xatdotaonc mou €yet mopaydel Tponyoupévwe. Autd pnopel va
emteuy Vel XpaTWVTOS PLot AlOTOl TV XATACTACEWY ToU £Y0UuV 1O
nopory9el xon Aéyeton xAhewoth Aota (closed list). Etny
TepinTwor auTh 10 0hvopo Twv xOuBwy Tou Bev €youy enextadel
Aéyetal avolyth Alota (open list).

H xheioth Mota punopel va vhomoiniel ye éva mivao
HATAKEPUATIOROUV YLot avdxTNOT ot otadepd ypdvo. 2oT600,
0eV UTdPYEL EUXOAOC TEPOTOC VO ATOPUYOUUE TNV UTWAELN YOEOU!

N /
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O T'evixog Alyopripoc Avalrtnong oc I‘pdtcpougl

function GRAPHSEARCH (problem,QUEUINGEN)

returns a solution, or failure
closed < an empty set
fringe <« MAKEQUEUE(MAKENODE(INITIALSTATE|problem)))
loop do
if fringe is empty then return failure
node <— REMOVEFRONT( fringe)
if GOALTEST[problem] applied to STATE[node| succeeds then
return node
if STATE[node] is not in closed then
add STATE[node| to closed
fringe «— QUEUINGFN(EXPAND(node, problem), fringe)

k end /
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4 )

Kegdiowo 3, Evétnreg 3.1-3.5 tou BiffAlouv AIMA.




