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Strathgikèc Plhroforhmènhc (Euretik c) Anaz thshc

• Euretikèc sunart seic

• Anaz thsh �pr¸ta ston kalÔtero�

• Anaz thsh A∗

• Idiìthtec twn euretik¸n sunart sewn
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Euretikèc Sunart seic

'Olec oi strathgikèc tufl c anaz thshc pou melet same mèqri t¸ra
èqoun qronik  poluplokìthta O(bd)   k�ti parìmoio. Autì den eÐnai
apodektì se pragmatik� probl mata!

Se meg�louc q¸rouc anaz thshc, mporoÔme na broÔme kalÔterouc
algìrijmouc qrhsimopoi¸ntac eidik  gn¸sh gia to prìblhma
(problem-specific knowledge) gia na epitaqÔnoume thn
anaz thsh.

Aut  h gn¸sh kwdikopoieÐtai me euretikèc sunart seic
(heuristic functions) dhlad  �rules of thumb� gia thn epilog  tou
epìmenou kìmbou pou ja exetasteÐ apì k�poion algìrijmo.



US02 Teqnht  NohmosÔnh M.Koumpar�khc'

&

$

%

Anaz thsh Pr¸ta ston KalÔtero (Best-First Search)

'Enac algìrijmoc tufl c anaz thshc ja mporoÔse na beltiwjeÐ an
gnwrÐzame ton kalÔtero kìmbo (  autìn pou ektimoÔme ìti eÐnai o
kalÔteroc) proc epèktash.

function BestFirstSearch(problem,EvalFn)
returns a solution sequence

QueuingFn ← a function that orders nodes in
ascending order of EvalFn

return TreeSearch(problem,QueuingFn)

H sun�rthsh EvalFn onom�zetai sun�rthsh axiolìghshc (evaluation
function).

Parat rhsh: Ja mporoÔsame na qrhsimopoi soume GraphSearch antÐ
tou TreeSearch.
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Sunart seic Axiolìghshc kai Euretikèc Sunart seic

Up�rqei mia olìklhrh oikogèneia apì algìrijmouc �pr¸ta ston
kalÔtero� me diaforetikèc sunart seic axiolìghshc.

'Ena shmantikì stoiqeÐo poll¸n apì autoÔc touc algìrijmouc eÐnai mia
euretik  sun�rthsh h tètoia ¸ste

h(n) = ektim¸meno kìstoc thc fjhnìterhc diadrom c apì ton
kìmbo n se èna kìmbo stìqou.

H h mporeÐ na eÐnai opoiad pote sun�rthsh tètoia ¸ste h(n) = 0, an o
n eÐnai kìmboc stìqou. All� gia na broÔme mia kal  euretik 
sun�rthsh, qreiazìmaste eidik  gn¸sh gia to prìblhma mac.
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'Aplhsth Anaz thsh Pr¸ta ston KalÔtero

H �plhsth anaz thsh pr¸ta ston kalÔtero (greedy best-first
search) epekteÐnei ton kìmbo pou eÐnai o pio kontinìc sto stìqo
sÔmfwna me k�poia ektÐmhsh, me to skeptikì ìti autìc mporeÐ na mac
odhg sei se eÔresh lÔshc sÔntoma. Sunep¸c, o algìrijmoc autìc axiologeÐ
touc kìmbouc qrhsimopoi¸ntac apl¸c mia euretik  sun�rthsh f(n) = h(n).

function GreedyBestFirstSearch(problem)
returns a solution or failure

return BestFirstSearch(problem, h)

O algìrijmoc eÐnai �plhstoc (greedy) epeid  se k�je b ma prospajeÐ na
brejeÐ ìso to dunatìn pio kont� sto stìqo.
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Par�deigma: Sto Drìmo gia to Boukourèsti

Giurgiu

Urziceni
Hirsova

Eforie

Neamt

Oradea

Zerind

Arad

Timisoara

Lugoj

Mehadia

Dobreta

Craiova

Sibiu Fagaras

Pitesti

Vaslui

Iasi

Rimnicu Vilcea

Bucharest

71

75

118

111

70

75

120

151

140

99

80

97

101

211

138

146 85

90

98

142

92

87

86
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Par�deigma: Sto Drìmo gia to Boukourèsti

hSLD(n)= eujÔgrammh apìstash (straight-line distance)
an�mesa ston kìmbo n kai ton kìmbo stìqou.

Oi apost�seic apì to Boukourèsti dÐdontai parak�tw:

Urziceni

Neamt
Oradea

Zerind

Timisoara

Mehadia

Sibiu

Pitesti
Rimnicu Vilcea

Vaslui

241

253
329
80

199

380
234

374

Bucharest

Giurgiu
Hirsova

Eforie

Arad

Lugoj

Dobreta
Craiova

Fagaras

Iasi

 0
160
242
161

77
151

366

244
226

176

100
193
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Par�deigma: Sto Drìmo gia to Boukourèsti

Rimnicu Vilcea

Zerind

Arad

Sibiu

Arad Fagaras Oradea

Timisoara

Sibiu Bucharest

329 374

366 380 193

253 0

Rimnicu Vilcea

Zerind

Arad

Sibiu

Arad Fagaras Oradea

Timisoara

329 374

366 176 380 193

Zerind

Arad

Sibiu Timisoara

253 329 374

Arad

366

(a) The initial state

(b) After expanding Arad

(c) After expanding Sibiu

(d) After expanding Fagaras
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ApotÐmhsh

• Pl rhc? 'Oqi (èstw to prìblhma thc met�bashc apì to Iasi sto
Fagaras; h anaz thsh ja palindromeÐ an�mesa sto Iasi kai sto
Neamt).

• Qrìnoc: O(bm) ìpou m eÐnai to mègisto b�joc tou dèndrou
anaz thshc.

• Q¸roc: O(bm)

• Bèltistoc? 'Oqi (H diadrom  Arad-Sibiu-Rimnicu

Vilcea-Pitesti-Bucharest eÐnai 418 qiliìmetra, en¸ h diadrom  pou
pern�ei apì to Sibiu kai to Fagaras 450 qiliìmetra. )

Mia kal  epilog  thc h mporeÐ na mei¸sei to q¸ro kai to qrìno
shmantik�.



US02 Teqnht  NohmosÔnh M.Koumpar�khc
'

&

$

%

'ApotÐmhsh

To el�ttwma thc �plhsthc anaz thshc pr¸ta sto kalÔtero eÐnai
ìti den lamb�nei upìyh to kìstoc pou èqoume gia na ft�soume
se èna kìmbo n pou èqei el�qisto h(n).

O algìrijmoc pou lamb�nei upìyh tou autì to kìstoc eÐnai o
algìrijmoc anaz thshc omoiìmorfou kìstouc pou èqoume
parousi�sei.

Ja èqoume èna kalÔtero algìrijmo an l�boume upìyh autì to
kìstoc?
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Anaz thsh Omoiìmorfou Kìstouc (UpenjÔmish)

Ac xanajumhjoÔme ìti h anaz thsh omoiìmorfou kìstouc (UCS)
eÐnai mia parallag  tou BFS h opoÐa epekteÐnei ton kìmbo tou
sunìrou pou èqei to qamhlìtero kìstoc (upologismèno me to
kìstoc monopatioÔ).
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UCS - Par�deigma

(a) (b)

S

0 S

A B C
1 5 15

5 15

S

A B C

G
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A B C
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G
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G
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C
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ApotÐmhsh thc Anaz thshc Omoiìmorfou Kìstouc

• Pl rhc? Nai, upì tic sunj kec pou dÐnontai parak�tw.

• Qrìnoc: O(bdC
∗/εe) ìpou b eÐnai o par�gontac

diakl�dwshc, C∗ eÐnai to kìstoc thc bèltisthc lÔshc kai
k�je enèrgeia kostÐzei toul�qiston ε > 0.

• Q¸roc: to Ðdio me to qrìno.

• Bèltistoc? Nai, upì tic sunj kec pou dÐnontai parak�tw.
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ApotÐmhsh thc Anaz thsh Omoiìmorfou Kìstouc

H plhrìthta kai h bèltisth sumperifor� tou UCS isqÔoun upì
tic akìloujec sunj kec:

• O par�gontac diakl�dwshc eÐnai peperasmènoc.

• To kìstoc de mei¸netai potè kaj¸c proqwr�me s' èna monop�ti,
dhlad  g(Successor(n)) ≥ g(n) gia k�je kìmbo n. Aut  h
sunj kh isqÔei p.q., ìtan k�je enèrgeia kostÐzei toul�qiston
ε > 0.

An isqÔei h deÔterh sunj kh, o UCS epekteÐnei kìmbouc kat�
seir� auxanìmenou kìstouc monopatioÔ. 'Etsi, o pr¸toc
kìmboc stìqoc pou epilègetai gia epèktash eÐnai h
bèltisth lÔsh.
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Anaz thsh A∗

'Aplhsth anaz thsh pr¸ta sto kalÔtero:

• Anazht� elaqistopoi¸ntac to ektim¸meno kìstoc h(n) proc to
stìqo

• OÔte bèltistoc, oÔte pl rhc

Anaz thsh omoiìmorfou kìstouc:

• Anazht� elaqistopoi¸ntac to kìstoc g(n) thc diadrom c mèqri
ton kìmbo n

• Bèltistoc, pl rhc

O algìrijmoc anaz thshc A∗ sundu�zei touc parap�nw
algìrijmouc.
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Anaz thsh A∗

O algìrijmoc A∗ eÐnai ènac algìrijmoc anaz thshc pr¸ta sto
kalÔtero me sun�rthsh axiolìghshc f(n) = g(n) + h(n).

Sthn perÐptwsh aut  f(n) eÐnai to ektim¸meno kìstoc thc
fjhnìterhc lÔshc mèsw tou kìmbou n.

function A∗Search(problem) returns a solution or failure
return BestFirstSearch(problem, g + h)
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PhgaÐnontac sto Boukourèsti me ton A∗

DeÐte to sq ma sto arqeÐo astar-progress.ps   sto biblÐo AIMA.
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ApotÐmhsh thc Anaz thshc A∗

Ac upojèsoume ìti h anaz thsh A∗ qrhsimopoieÐ th sun�rthsh
TreeSearch wc kÔria uporoutÐna thc kai epiplèon:

• H sun�rthsh h epilègetai ètsi ¸ste potè na mhn uperektim�
to kìstoc pou èqoume gia na ft�soume sto stìqo. Mia
tètoia sun�rthsh h onom�zetai paradekt  (admissible).
An h h eÐnai paradekt , tìte h f(n) potè den uperektim� to
kìstoc na ft�soume sto stìqo mèsw tou n.

• O par�gontac diakl�dwshc b eÐnai peperasmènoc.

• K�je enèrgeia kostÐzei toul�qiston δ > 0.
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ApotÐmhsh thc Anaz thsh A∗

• Pl rhc? Nai.

• Qrìnoc: Ekjetikìc, ektìc an to sf�lma thc euretik c
sun�rthshc h den aux�netai taqÔtera apì to log�rijmo tou
pragmatikoÔ kìstouc diadrom c.

Gia tic perissìterec euretikèc sunart seic pou
qrhsimopoioÔntai sthn pr�xh, autì to sf�lma eÐnai toul�qiston
an�logo tou kìstouc diadrom c.

All� akìma ki' an o A∗ qrei�zetai ekjetikì qrìno, prosfèrei
mia ter�stia beltÐwsh sugkrinìmenoc me touc algìrijmouc
tufl c anaz thshc pou melet same.
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ApotÐmhsh thc Anaz thshc A∗

• Q¸roc: O(bm) ìpou m eÐnai to mègisto b�joc tou dèndrou
anaz thshc. Autì eÐnai to kÔrio el�ttwma tou A∗.

'Eqoun epinohjeÐ arketoÐ algìrijmoi gia na antimetwpisteÐ autì
to prìblhma: IDA∗, RBFS, MA∗, SMA∗. DeÐte to biblÐo
AIMA gia perissìterec leptomèreiec.

• Bèltistoc? Nai.
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Bèltisth Sumperifor� kai Plhrìthta tou A∗

Prìtash. O algìrijmoc A∗ eÐnai bèltistoc.

Apìdeixh: Ac upojèsoume ìti to kìstoc thc bèltisthc lÔshc eÐnai
C∗ kai ènac mh bèltistoc kìmboc stìqou G2 emfanÐzetai sto
sÔnoro. Epeid  o G2 eÐnai mh bèltistoc kai h(G2) = 0, èqoume:

f(G2) = g(G2) + h(G2) = g(G2) > C∗

'Estw t¸ra ènac kìmboc n tou sunìrou pou brÐsketai p�nw se mia
bèltisth diadrom  lÔshc. Epeid  h h den uperektim� to kìstoc na
ft�soume se lÔsh, èqoume:

f(n) = g(n) + h(n) ≤ C∗

'Ara f(n) ≤ C∗ < f(G2). 'Etsi, o G2 den ja epilegeÐ gia
epèktash (ja protimhjeÐ o n), kai o A∗ epistrèfei mia bèltisth
lÔsh!
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Bèltisth Sumperifor� kai Plhrìthta tou A∗

H apìdeixh thc bèltisthc sumperifor�c den isqÔei ìtan o A∗ qrhsimopoieÐ
ton algìrijmo GraphSearch wc kÔria uporoutÐna.

An h bèltisth diadrom  perièqei mia kat�stash s kai h s par�getai pr¸ta
wc mèroc miac mh bèltisthc diadrom c, tìte o GraphSearch ja aporÐyei
thn s thn deÔterh for� pou ja th deÐ (kai �ra ja aporÐyei kai thn
bèltisth diadrom ).

Gia na exasfalÐsoume th bèltisth sumperifor� tou A∗, èqoume dÔo epilogèc:

• Na epekteÐnoume ton algìrijmo GraphSearch ètsi ¸ste na aporrÐptei
thn pio dapanhr  apì dÔo diadromèc pou brÐskei proc ton Ðdio kìmbo.

• Na apait soume mia epiplèon idiìthta sunèpeiac (consistency)  
monotonikìthtac (monotonicity) apì thn euretik  sun�rthsh h.
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SunepeÐc Euretikèc Sunart seic

Orismìc. Mia euretik  sun�rthsh h onom�zetai sunep c
(consistent) an gia ìlouc touc kìmbouc n, n′ pou eÐnai tètoioi ¸ste
o n′ eÐnai apìgonoc tou n pou par�getai apì mia enèrgeia a, èqoume
h(n) ≤ c(n, a, n′) + h(n′).

H parap�nw anÐswsh mac jumÐzei thn trigwnik  anisìthta: h
k�je pleur� enìc trig¸nou eÐnai mikrìterh apì to �jroisma twn dÔo
�llwn pleur¸n.
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SunepeÐc Euretikèc Sunart seic

Prìtash. K�je sunep c euretik  sun�rthsh eÐnai paradekt .
Apìdeixh?

H sunèpeia eÐnai mia pio austhr  sunj kh apì thn paradektìthta.
'Omwc oi perissìterec paradektèc euretikèc sunart seic pou mporeÐ
k�poioc na skefteÐ eÐnai kai sunepeÐc (p.q., h hSLD)!
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Bèltisth Sumperifor� kai Plhrìthta tou A∗

Prìtash. 'An h euretik  sun�rthsh h eÐnai sunep c, tìte oi timèc
thc f gia touc kìmbouc pou èqoun epektajeÐ apì ton A∗ kat� m koc
k�je diadrom c den mei¸nontai.

Apìdeixh: 'Estw ìti o n eÐnai ènac kìmboc kai o n′ eÐnai ènac
apìgonìc tou. Tìte

g(n′) = g(n) + c(n, a, n′)

gia k�poia enèrgeia a, kai èqoume:

f(n′) = g(n′)+h(n′) = g(n)+c(n, a, n′)+h(n′) ≥ g(n)+h(n) = f(n).
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Bèltisth Sumperifor� kai Plhrìthta tou A∗

SÔmfwna me thn parap�nw prìtash, an h h eÐnai sunep c tìte oi
kìmboi n pou epekteÐnontai apì ton A∗ sqhmatÐzoun mia mh
fjÐnousa ¸c proc to f(n) akoloujÐa.

'Ara o pr¸toc kìmboc stìqou G pou ja epilegeÐ gia epèktash apì
ton A∗ qrhsimopoi¸ntac GraphSearch eÐnai bèltistoc giatÐ k�je
epìmenoc kìmboc G′ ja èqei f(G′) ≥ f(G).

Prìtash. An h euretik  sun�rthsh h eÐnai sunep c tìte o A∗

qrhsimopoi¸ntac GraphSearch eÐnai bèltistoc.
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Bèltisth Sumperifor� kai Plhrìthta tou A∗

Me b�sh tic prohgoÔmenec parathr seic mporoÔme na parast soume
grafik� th sumperifor� tou A∗ sqedi�zontac isoôyeÐc kampÔlec
(contours) sto q¸ro katast�sewn ìpwc sqedi�zoume isoôyeÐc
kampÔlec s' èna topografikì q�rth. Sthn perÐptwsh mac to
�uyìmetro� thc kampÔlhc dÐnetai apì thn sun�rthsh f .

Gia h = 0 (dhlad  gia ton UCS) oi isoôyeÐc ja eÐnai kuklikèc gÔrw
apì thn arqik  kat�stash. Me pio akribeÐc euretikoÔc mhqanismoÔc
oi isoôyeÐc ja esti�zontai pio sten� gÔrw apì thn bèltisth
diadrom .
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H Sumperifor� tou A∗

O

Z

A

T

L

M

D
C

R

F

P

G

B
U

H

E

V

I

N

380

400

420

S
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Bèltisth Sumperifor� kai Plhrìthta tou A∗

O algìrijmoc A∗ eÐnai pl rhc (complete): kaj¸c prosjètoume
isoôyeÐc kampÔlec pou antistoiqoÔn se auxanìmenh f , ja prèpei
anapìfeukta na fj�soume se mia kampÔlh ìpou h tim  f eÐnai Ðsh me
to kìstoc thc diadrom c proc mia kat�stash stìqou.

An C∗ eÐnai to kìstoc thc bèltisthc lÔshc, o A∗ leitourgeÐ wc ex c:

• EpekteÐnei ìlouc touc kìmbouc me f(n) < C∗.

• MporeÐ èpeita na epekteÐnei merikoÔc apì touc kìmbouc akrib¸c
p�nw sthn �isoôy  kampÔlh stìqou�, gia thn opoÐa isqÔei
f(n) = C∗, protoÔ epilèxei èna kìmbo stìqou.
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Bèltisth sumperifor� kai Plhrìthta tou A∗

O A∗ den epekteÐnei kanèna kìmbo me f(n) > C∗ ìpou C∗ eÐnai
to kìstoc thc bèltisthc lÔshc.

Autì onom�zetai kl�dema (pruning): h apaloif  katast�sewn
qwrÐc na qreiasteÐ na exetastoÔn.

Shmantikì: Den up�rqei �lloc bèltistoc algìrijmoc autoÔ tou
tÔpou (dhlad , algìrijmoc pou na epekteÐnei diadromèc anaz thshc
xekin¸ntac apì th rÐza) pou na eÐnai egguhmèno ìti epekteÐnei
ligìterouc kìmbouc apì ton A∗.
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Euretikèc Sunart seic

Poia eÐnai mia kal  euretik  sun�rthsh gia to prìblhma twn 8 plakidÐwn?

Start State Goal State

2

45

6

7

8

1 2 3

4

67

81

23

45

6

7

81

23

45

6

7

8

5
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To Prìblhma twn 8 PlakidÐwn (8-puzzle)

Tupikìc orismìc:

• Katast�seic: mia kat�stash kajorÐzetai apì th jèsh k�je
plakidÐou kai tou kenoÔ.

• Enèrgeiec: To kenì kineÐtai arister�, dexi�, p�nw   k�tw.

• H arqik  kat�stash kai h kat�stash stìqou dÐnontai.

• Kìstoc monopatioÔ: to m koc tou monopatioÔ.
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Euretikèc Sunart seic

• h1 = o arijmìc twn plakidÐwn se lanjasmènec jèseic

• h2 = to �jroisma twn arijm¸n pou dÐnoun tic apaitoÔmenec
orizìntiec   katakìrufec kin seic k�je plakidÐou gia na p�ei
apì th jèsh tou sthn jèsh pou èqei sthn kat�stash stìqou (h
apìstash Manhattan).

Oi parap�nw euretikèc sunart seic eÐnai paradektèc (admissible).
Poi� eÐnai h kalÔterh?
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Euretikèc Sunart seic

'Enac trìpoc qarakthrismoÔ thc poiìthtac miac euretik c
sun�rthshc eÐnai h eÔresh tou drastikoÔ par�gonta
diakl�dws c thc (effective branching factor) b∗.

An to pl joc twn kìmbwn pou epekteÐnontai apì ton algìrijmo A∗

gia èna sugkekrimèno prìblhma eÐnai N , kai to b�joc thc lÔshc
eÐnai d tìte

N = 1 + b∗ + (b∗)2 + · · ·+ (b∗)d.

Sun jwc, to b∗ eÐnai stajerì gia èna meg�lo arijmì stigmiotÔpwn
tou probl matoc. Mia kal� orismènh euretik  mporeÐ na èqei tim  b∗

kont� sto 1.
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SÔgkrish A∗ kai IDS

Search Cost Effective Branching Factor

d IDS A*(h1) A*(h2) IDS A*(h1) A*(h2)

2 10 6 6 2.45 1.79 1.79
4 112 13 12 2.87 1.48 1.45
6 680 20 18 2.73 1.34 1.30
8 6384 39 25 2.80 1.33 1.24

10 47127 93 39 2.79 1.38 1.22
12 364404 227 73 2.78 1.42 1.24
14 3473941 539 113 2.83 1.44 1.23
16 – 1301 211 – 1.45 1.25
18 – 3056 363 – 1.46 1.26
20 – 7276 676 – 1.47 1.27
22 – 18094 1219 – 1.48 1.28
24 – 39135 1641 – 1.48 1.26
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Euretikèc Sunart seic

Orismìc. 'Estw euretikèc sunart seic h1 kai h2. 'An
h2(n) ≥ h1(n) gia ìlouc touc kìmbouc n, tìte ja lème ìti h h2

kuriarqeÐ (dominates) sthn h1 (  ìti h h2 eÐnai pio
plhroforhmènh (informed)) apì thn h1.

Par�deigma: Sto prìblhma twn 8 plakidÐwn h h2 kuriarqeÐ sthn
h1.
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Euretikèc Sunart seic

Je¸rhma: 'An h h2 kuriarqeÐ sthn h1, tìte o A∗ pou qrhsimopoieÐ thn h2

ja epekteÐnei mikrìtero   Ðso arijmì kìmbwn apì ton A∗ pou qrhsimopoieÐ
thn h1.

Apìdeixh: EÐpame parap�nw ìti o A∗ epekteÐnei ìlouc touc kìmbouc n gia
touc opoÐouc isqÔei f(n) < C∗ ìpou C∗ eÐnai to kìstoc thc bèltisthc lÔshc.

IsodÔnama, o A∗ epekteÐnei ìlouc touc kìmbouc n gia touc opoÐouc isqÔei
ìti h(n) < C∗ − g(n).

'Estw loipìn ènac kìmboc m pou epekteÐnetai apì ton A∗ pou qrhsimopoieÐ
thn h2. Tìte h2(m) < C∗ − g(m).

'Eqoume ìmwc ìti h1(m) ≤ h2(m) �ra h1(m) < C∗ − g(m). Sunep¸c, o m

epekteÐnetai epÐshc apì ton A∗ pou qrhsimopoieÐ thn h1.
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Euretikèc Sunart seic: DÐdagma

EÐnai p�nta kalÔtero na qrhsimopoioÔme mia paradekt  euretik 
sun�rthsh me uyhlìterec timèc.

An èqoume tic paradektèc euretikèc sunart seic h1, . . . , hn tètoiec
¸ste kami� na mhn kuriarqeÐ ènanti twn �llwn, tìte mporoÔme na
dialèxoume h = max(h1, . . . , hn).

Telik  parat rhsh: To kìstoc tou upologismoÔ thc euretik c
sun�rthshc gia k�je kìmbo ja prèpei na lhfjeÐ epÐshc up' ìyin
sthn epilog  mac.
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Euretikèc Sunart seic: P¸c tic EpinooÔme?

Fusik� mporoÔme na melet soume to dosmèno prìblhma prosektik�
kai na qrhsimopoi soume th fantasÐa mac! EÐnai ìmwc dunatì na
paraqjoÔn euretikèc sunart seic autìmata?

Up�rqoun di�forec sqetikèc mèjodoi sthn bibliografÐa.
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Qalarwmènec Ekdoqèc Enìc Probl matoc

EÐnai dunatì na broÔme euretikèc sunart seic jewr¸ntac
qalarwmènec ekdoqèc (relaxed versions) tou dojèntoc
probl matoc.

Parat rhsh: To kìstoc miac bèltisthc lÔshc gia èna
qalarwmèno prìblhma eÐnai ènac paradektìc euretikìc mhqanismìc
gia to arqikì prìblhma. GiatÐ?

Ta qalarwmèna probl mata mporoÔn k�poiec forèc na paraqjoÔn
autìmata kai ètsi oi euretikoÐ mhqanismoÐ mporoÔn na anakalufjoÔn
autìmata!

To kìstoc eÔreshc thc bèltisthc lÔshc gia to qalarwmèno
prìblhma prèpei na lhfjeÐ upìyh.
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Upoprobl mata kai B�seic ProtÔpwn

MporoÔme na broÔme paradektèc euretikèc sunart seic gia èna
prìblhma qrhsimopoi¸ntac to kìstoc lÔshc enìc
upoprobl matoc.

To kìstoc thc bèltisthc lÔshc enìc upoprobl matoc eÐnai p�nta
k�tw fr�gma tou kìstouc tou pl rouc probl matoc.
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Par�deigma

2

Start State Goal State

1

3 6

7 8

5

1

2

3

4

6

8

5 4
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Upoprobl mata kai B�seic ProtÔpwn

Oi b�seic protÔpwn (pattern databases) sthrÐzontai sthn idèa na
apojhkeÔontai ta akrib  kìsth lÔshc gia k�je dunatì stigmiìtupo
upoprobl matoc (sto par�deigma mac, gia k�je dunat  di�taxh twn
tess�rwn plakidÐwn kai tou kenoÔ).

Gia na broÔme mia paradekt  euretik  sun�rthsh gia mia pl rh kat�stash
pou sunant�me y�qnoume aut  th b�sh protÔpwn gia to antÐstoiqo
upoprìblhma.

H idèa ed¸ eÐnai ìti to meg�lo kìstoc thc kataskeu c thc b�shc protÔpwn
ja xeplhr¸netai tmhmatik� kat� th lÔsh poll¸n epìmenwn stigmiìtupwn
tou probl matoc.

MporoÔme na èqoume di�forec b�seic protÔpwn gia diaforetik�
upoprobl mata kai na sundu�zoume tic timèc pou mac dÐnoun me qr sh thc
mègisthc tim c.
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Ekm�jhsh Euretik¸n Mhqanism¸n

'Enac pr�ktorac mporeÐ epÐshc na majaÐnei euretikèc
sunart seic apì thn empeirÐa tou p.q., lÔnontac poll�
probl mata twn 8 plakidÐwn.

Ed¸ mporoÔn na qrhsimopoihjoÔn di�forec teqnikèc mhqanik c
m�jhshc. Gia perissìterec leptomèreiec deÐte to biblÐo.
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Melèth

Kef�laio 4 tou biblÐou AIMA (Enìthtec 4.1 kai 4.2).


