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Algìrijmoi Topik c Anaz thshc

• Anaz thsh me anarrÐqhsh lìfwn

• Prosomoiwmènh anìpthsh

• Topik  aktinik  anaz thsh

• GenetikoÐ algìrijmoi
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Epanalhptik  BeltÐwsh

Se poll� probl mata anaz thshc, den mac endiafèrei h diadrom  proc mia
kat�stash stìqou all� h Ðdia h kat�stash stìqou.

Par�deigma:

• 'Euresh lÔshc pou na ikanopoieÐ sugkekrimènouc periorismoÔc, p.q. to
prìblhma twn 8 basiliss¸n   to prìblhma tou
qronoprogrammatismoÔ ergasi¸n.

Se tètoiec peript¸seic, mporoÔme na qrhsimopoi soume mia teqnik  pou
lègetai epanalhptik  beltÐwsh (iterative improvement): xekin�me me
mia monadik  trèqousa kat�stash, kai prospajoÔme na th belti¸soume.

To Ðdio plaÐsio ergasÐac mporeÐ na efarmosteÐ kai se probl mata
beltistopoÐhshc ìpou mac endiafèrei h lÔsh pou beltistopoieÐ mia
dosmènh antikeimenik  sun�rthsh.
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Algìrijmoi Topik c Anaz thshc

Oi algìrijmoi topik c anaz thshc (local search) qrhsimopoioÔn
thn teqnik  thc epanalhptik c beltÐwshc kai leitourgoÔn wc ex c:

• Dialègoume mia �lÔsh� apì to q¸ro anaz thshc kai thn
apotimoÔme. Onom�zoume aut  th lÔsh trèqousa.

• Efarmìzoume èna metasqhmatismì sthn trèqousa lÔsh gia na
par�goume mia nèa lÔsh. AxiologoÔme th nèa lÔsh.

• An h nèa lÔsh eÐnai kalÔterh apì thn trèqousa, tìte thn
antal�ssoume me thn trèqousa lÔsh; diaforetik� aporrÐptoume
th nèa lÔsh.

• Epanalamb�noume ta parap�nw b mata mèqri kanènac
metasqhmatismìc na mh belti¸nei �llo thn trèqousa lÔsh.
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Topik  Anaz thsh   Exantlhtik  Anaz thsh?

Oi algìrijmoi topik c anaz thshc leitourgoÔn belti¸nontac mia
monadik  trèqousa kat�stash kai genik� metakinoÔntai mìno se
geitonikèc thc katast�seic. Se k�je b ma enìc algìrijmou
topik c anaz thshc èqoume mia pl rh all� atel  lÔsh sto
dosmèno prìblhma anaz thshc. MporeÐ na mhn broÔme thn bèltish
lÔsh all� mia �arket� kal � lÔsh se polÔ mikrì qrìno.

Oi algìrijmoi exantlhtik c anaz thshc pou eidame nwrÐtera
(p.q., o A∗) leitourgoÔn me pollèc merikèc lÔseic kai tic
epekteÐnoun se pl reic. Up�rqoun tètoioi algìrijmoi pou brÐskoun
p�nta thn bèltisth lÔsh.
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Algìrijmoi Topik c Anaz thshc

Kalèc idiìthtec twn algorÐjmwn topik c anaz thshc:

• Qrei�zontai stajerì q¸ro.

• EÐnai kat�llhloi gia on-line kaj¸c kai gia off-line
probl mata.

• MporoÔn na broun ikanopoihtikèc lÔseic se meg�louc  
kai �peirouc q¸rouc lÔsewn ìpou h exantlhtik  anaz thsh
ja apotÔgqane.
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Algìrijmoi Topik c Anaz thshc

Idèa: Xekin�me me mia �lÔsh� kai k�noume metasqhmatismoÔc mèqri
na broÔme mia lÔsh. Grafik�:

evaluation

current
state
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Par�deigma: To Prìblhma tou Planìdiou Pwlht  (TSP)

TSP: 'Estw G ènac (kateujunìmenoc   mh) gr�foc me n kìmbouc kai mh
arnhtik� b�rh se k�je akm . Na brejeÐ èna monop�ti ston G pou èqei to
qamhlìtero kìstoc, pern�ei apì k�je kìmbo mìno mia for�, kai epistrèfei s'
èna dojènta arqikì kìmbo.

SÔnolo lÔsewn: To sÔnolo twn diat�xewn (permutations) twn n

pìlewn.

K�je di�taxh antistoiqeÐ se mia taxinomhmènh lÐsta twn pìlewn pou ja
episkefjeÐ o pwlht c: xekin�ei apì thn afethrÐa, suneqÐzei mèqri ton
teleutaÐo stajmì kai gurÐzei pÐsw sthn afethrÐa.
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O Algìrijmoc 2-Opt

1. Xekin�me me mia tuqaÐa pl rh diadrom  T (dhlad , mia tuqaÐa
di�taxh).

2. OrÐzoume wc geitoni� (neighbourhood) thc T , to sÔnolo
ìlwn twn diadrom¸n pou mporoÔn na kataskeuastoÔn me mia
enallag  2 akm¸n (2-interchange move) thc T .

3. AnazhtoÔme sth geitoni� thc T mia nèa diadrom  T ′. An aut 
h diadrom  eÐnai kalÔterh apì thn T (dhlad , èqei
qamhlìtero kìstoc), tìte antikajistoÔme thn T me thn T ′

(stamat�me sthn pr¸th tètoia diadrom  pou ja broÔme).
An den mporoÔme na broÔme mia kalÔterh diadrom ,
termatÐzoume ton algìrijmo.

H prokÔptousa di�taxh onom�zetai 2-bèltisth (2-optimal).
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Enallag  2 Akm¸n

Aut  h kÐnhsh diagr�fei dÔo mh geitonikèc akmèc, diasp¸ntac ètsi
th diadrom  se dÔo mikrìterec diadromèc, kai sth sunèqeia
epanasundèei autèc tic diadromèc me ton mìno enallaktikì dunatì
trìpo.



US02 Teqnht  NohmosÔnh M. Koumpar�khc
'

&

$

%

O Algìrijmoc 2-Opt

O algìrijmoc 2-Opt eÐnai ènac aplìc algìrijmoc topik c
anaz thshc gia to prìblhma tou planìdiou pwlht . 'Omoia
mporoÔme na orÐsoume ton algìrijmo k-Opt gia k > 2. Ja eÐnai
kalÔteroc apì ton 2-Opt?

O kalÔteroc gnwstìc algìrijmoc topik c anaz thshc gia to TSP
eÐnai o algìrijmoc twn Lin-Kernighan pou eÐnai apodotikìc akìma
kai gia probl mata me 106 pìleic kai par�gei sqedìn bèltistec
lÔseic (p.q., 2% qeirìterec apì thn bèltisth):

• BasÐzetai ston k-Opt all� epitrèpei sto k na eÐnai diaforetikì
se k�je epan�lhyh.

• Den epilègei ton pr¸to kalÔtero geÐtona, all� ton kalÔtero
apì ìlouc touc geÐtonec.
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To TopÐo tou Q¸rou Katast�sewn

current
state

objective function

state space

global maximum

local maximum

"flat" local maximum

shoulder
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Anaz thsh me AnarrÐqhsh Lìfwn

function Hill-Climbing(problem)
returns a state that is a local maximum

inputs: problem, a problem
local variables: current, a node

neighbour, a node
current ← MakeNode(RandomState[problem])
loop do

neighbour ← a highest-valued successor of current

if Value[neighbour] ≤ Value[current] then return current

current ← neighbour

end
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Anaz thsh me AnarrÐqhsh Lìfwn

• O algìrijmoc anaz thshc me anarrÐqhsh lìfwn eÐnai o aploÔsteroc
algìrijmoc topik c anaz thshc.

• H èkdosh tou algìrijmou pou parousi�same eÐnai h èkdosh thc plèon
apìtomhc an�bashc (steepest ascent) kai qrhsimopoieÐtai gia
probl mata megistopoÐhshc.

• Oi di�doqec katast�seic (successors) anazht¸ntai me susthmatikì
trìpo.

• H epilog  metaxÔ isodÔnamwn diadìqwn katast�sewn gÐnetai tuqaÐa.

• An èqoume èna prìblhma elaqistopoÐhshc, apl� all�zoume ston
algìrijmo to �highest-valued� se �lowest-valued� kai to ≤ se ≥, kai
èqoume thn èkdosh thc plèon apìtomhc kat�bashc (steepest
descent).
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Par�deigma: To Prìblhma twn 8 Basiliss¸n

Tupikìc Orismìc:

• Katast�seic: Opoiad pote di�taxh me 8 basÐlissec sth
skakièra.

• Enèrgeiec: MetakÐnhsh miac basÐlissac sth st lh thc.

Se k�je b ma èqoume 8*7=56 dunatèc epìmenec katast�seic.

• 'Elegqoc stìqou: 8 basÐlissec sth skakièra, apì tic opoÐec
kami� den apeileÐtai.

• Sun�rthsh axiolìghshc (kìstoc): Arijmìc zeugari¸n
basiliss¸n pou allhloapeiloÔntai.

'Etsi èqoume èna prìblhma elaqistopoÐhshc: jèloume na broÔme
mia kat�stash pou elaqistopoieÐ th sun�rthsh axiolìghshc.
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Par�deigma Kat�stashc
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H tim  tou kìstouc gia thn parap�nw kat�stash eÐnai 17. Oi arijmoÐ
sta tetr�gwna deÐqnoun ta nèa kìsth an mia basÐlissa metakinhjeÐ se
k�poio �llo tetragwn�ki sth st lh thc.
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Probl mata thc Anaz thshc me AnarrÐqhsh Lìfwn

• Topik� bèltista (local optimums).

• Oropèdia (plateaux):

– EpÐpeda topik� bèltista

– 'Wmoi (shoulders)

• Korufogrammèc (ridges).

P¸c mporoÔme na antimetwpÐsoume aut� ta probl mata? H kat�llhlh
epilog  mporeÐ na exart�tai apì to prìblhma.
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Probl mata thc Anaz thshc me AnarrÐqhsh Lìfwn

current
state

objective function

state space

global maximum

local maximum

"flat" local maximum

shoulder
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Topik� El�qista

H tim  tou kìstouc gia thn parap�nw kat�stash eÐnai 1. 'Oloi oi
geÐtonec thc kat�stashc aut c èqoun kìstoc > 1, �ra èqoume èna
topikì el�qisto (local minimum).
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Korufogrammèc

Ed¸ èqoume mia akoloujÐa apì topik� mègista pou eÐnai dÔskolo na
ta diasqÐsoume me topik  anaz thsh.
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AnarrÐqhsh Lìfwn gia tic 8 BasÐlissec

Ac xekin soume me mia tuqaÐa paragìmenh kat�stash sto prìblhma
twn 8 basiliss¸n. Tìte h efarmog  tou algìrijmou anarrÐqhshc
lìfwn ja èqei ta ex c apotelèsmata:

• EpilÔei to 14% twn problhm�twn me 4 b mata kat� mèso ìro.

• Koll�ei se topik� bèltista   oropèdia sto 86% twn
peript¸sewn me 3 b mata kat� mèso ìro.

UpenjÔmish: Sunolikìc q¸roc katast�sewn:

88 ≈ 17 ekatommÔria katast�seic
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Pwc ApofeÔgoume ta Oropèdia?

'Otan o algìrijmoc anarrÐqhshc lìfwn ft�nei se èna oropèdio kai
den up�rqoun anodikèc kin seic, tìte stamat�ei.

Tìte mporoÔme na katafÔgoume se mia pl�gia kÐnhsh (sideways
move), dhlad  mia kÐnhsh proc mia kat�stash h opoÐa èqei thn Ðdia
tim  me thn trèqousa, me thn elpÐda ìti to oropèdio eÐnai ¸moc.

Prosoq : prèpei na eÐmaste prosektikoÐ ètsi ¸ste na mhn mpoÔme
se ènan atèrmona brìqo (ìtan eÐmaste se èna oropèdio pou den
eÐnai ¸moc). Mia sunhjismènh lÔsh gia to prìblhma autì eÐnai na
periorÐsoume ton arijmì twn diadoqik¸n pl�giwn kin sewn.

Par�deigma: An periorÐsoume ton arijmì twn diadoqik¸n pl�giwn
kin sewn se 100 sto prìblhma twn 8 basiliss¸n, to posostì twn
problhm�twn pou katafèrnoume na lÔsoume anebaÐnei sto 94%.
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Pwc ApofeÔgoume ta Topik� Bèltista?

Ja parousi�soume dÔo algìrijmouc pou apofeÔgoun ta topik�
bèltista:

• AnarrÐqhsh lìfwn me tuqaÐec epanekkin seic
(random-restart hill-climbing)

• Prosomoiwmènh anìpthsh (simulated annealing)
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AnarrÐqhsh Lìfwn me TuqaÐec Epanekkin seic

Idèa: An den katafèroume na broÔme thn kat�stash stìqou thn
pr¸th for�, ac prospaj soume xan�!

H anarrÐqhsh lìfwn me tuqaÐec epanekkin seic (random
restart hill climbing) pragmatopoieÐ mia seir� apì anazht seic me
anarrÐqhsh lìfwn arqÐzontac apì tuqaÐa paragìmenec arqikèc
katast�seic kai stamat� ìtan brejeÐ ènac stìqoc.

H anarrÐqhsh lìfwn me tuqaÐec epanekkin seic eÐnai pl rhc epeid ,
me pijanìthta pou teÐnei sto 1, ja par�goume telik� mia kat�stash
stìqou wc arqik  kat�stash.

An k�je anaz thsh me anarrÐqhsh lìfwn èqei pijanìthta epituqÐac
p, tìte o anamenìmenoc arijmìc epanekkin sewn pou apaitoÔntai gia
na ft�soume se mia lÔsh eÐnai 1/p.
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AnarrÐqhsh Lìfwn me TuqaÐec Epanekkin seic

Par�deigma: To prìblhma twn 8 basiliss¸n

'Opwc eÐdame prohgoumènwc, p ≈ 0.14.

Se aut  thn perÐptwsh qreiazìmaste perÐpou 7 epanal yeic (6 apotuqÐec kai
1 epituqÐa).

Anamenìmenoc arijmìc bhm�twn: Arijmìc bhm�twn miac epituqhmènhc
epan�lhyhc sun (1/p)− 1 forèc ton arijmì twn bhm�twn miac apotuqhmènhc
epan�lhyhc. Aut� eÐnai perÐpou 6*3+4=22 b mata sthn perÐptws  mac
(qrhsimopoi¸ntac ton arijmì twn bhm�twn pou upologÐsthkan parap�nw gia
tic epituqÐec/apotuqÐec).

H anarrÐqhsh lìfwn me tuqaÐec epanekkin seic eÐnai polÔ
apotelesmatik  gia to prìblhma twn 8 basiliss¸n. Akìma kai gia trÐa
ekatommÔria basÐlissec, mporeÐ na brei lÔsh se ligìtero apì èna leptì.
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AnarrÐqhsh Lìfwn me TuqaÐec Epanekkin seic

H epituqÐa thc anarrÐqhshc lìfwn me tuqaÐec epanekkin seic
exart�tai shmantik� apì to sq ma tou topÐou tou q¸rou
katast�sewn. An up�rqoun lÐga topik� mègista   oropèdia,
h anarrÐqhsh lìfwn me tuqaÐec epanekkin seic ja brei mia kal 
lÔsh polÔ gr gora.

Poll� praktik� probl mata èqoun q¸rouc katast�sewn pou den
èqoun aut  thn idiìthta; mporeÐ na èqoun ekjetik� meg�lo
arijmì topik¸n megÐstwn sta opoÐa mporeÐ na pagideuteÐ ènac
algìrijmoc anarrÐqhshc lìfwn.
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Suz thsh

'Enac algìrijmoc anarrÐqhshc lìfwn pou den k�nei potè kathforikèc
kin seic proc katast�seic mikrìterhc axÐac mporeÐ na eÐnai mh pl rhc.

'Enac tuqaÐoc perÐpatoc (random walk), dhlad , metakÐnhsh proc
mia di�doqh kat�stash pou epilègetai omoiìmorfa sthn tÔqh apì to
sÔnolo twn di�doqwn katast�sewn, eÐnai pl rhc (apìdeixh?) all� èqei
exairetik� qamhl  apìdosh.

P¸c mporoÔme na sundu�soume aut� ta dÔo?

Autì eÐnai èna klassikì dÐlhmma an�mesa sthn exereÔnhsh
(exploration) tou q¸rou anaz thshc kai sthn ekmet�lleush
(exploitation) thc ateloÔc lÔshc pou èqoume sta qèria mac. P¸c
lÔnoume to dÐlhmma autì? Mia ap�nthsh dÐnetai apì ton algìrijmo
prosomoiwmènhc anìpthshc (simulated annealing).
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Ti eÐnai Anìpthsh?

H anìpthsh (annealing) twn met�llwn eÐnai h diadikasÐa pou
qrhsimopoieÐtai sth metallourgÐa gia na malak¸soume   na
sklhrÔnoume mètalla kai gualÐ jermaÐnont�c ta se uyhl 
jermokrasÐa kai sth sunèqeia yÔqont�c ta stadiak�, epitrèpontac
ètsi sto ulikì na stereopoihjeÐ se mia krustallik  kat�stash
qamhl c enèrgeiac.
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O Algìrijmoc thc Prosomoiwmènhc Anìpthshc

H anak�luyh tou algorÐjmou prosomoiwmènhc anìpthshc
(simulated annealing) eÐnai èna par�deigma thc qr shc twn ide¸n
thc statistik c mhqanik c (statistical mechanics) � mia
perioq  thc fusik c sumpuknwmènhc Ôlhc � gia th qr sh meg�lwn
kai polÔplokwn problhm�twn beltistopoÐhshc.

H statistik  mhqanik  epikentr¸netai sthn an�lush
sugkentrwtik¸n idiot twn meg�lou pl jouc atìmwn pou brÐskontai
se deÐgmata ugr c   stere c Ôlhc.

H arqik  dhmosÐeush gia thn prosomoiwmènh anìpthsh eÐnai:

S. Kirkpatrick, C. D. Gelatt Jr., and M. P. Vecchi.

“Optimization by Simulated Annealing”. Science, Volume 220,

Number 4598, May 1983.
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Statistik  Mhqanik  kai BeltistopoÐhsh

Fusikì SÔsthma Prìblhma BeltistopoÐhshc

kat�stash efikt  lÔsh

enèrgeia sun�rthsh axiolìghshc

basik  kat�stash bèltisth lÔsh

sb simo topik  anaz thsh

jermokrasÐa par�metroc elègqou T

anìpthsh prosomoiwmènh anìpthsh
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Prosomoiwmènh Anìpthsh

H prosomoiwmènh anìpthsh epilÔei to dÐlhmma an�mesa sthn exereÔnhsh
kai thn ekmet�lleush me ton ex c trìpo.

Se k�je epan�lhyh, epilègetai mia tuqaÐa kÐnhsh. An belti¸nei thn
kat�stash tìte h kÐnhsh eÐnai apodekt , diaforetik� gÐnetai apodekt  me
k�poia pijanìthta mikrìterh apì 1.

H pijanìthta mei¸netai ekjetik� wc proc thn akatallhlìthta thc
kÐnhshc.

Mei¸netai epÐshc sÔmfwna me mÐa par�metro jermokrasÐac T . H
prosomoiwmènh anìpthsh xekin� me mia meg�lh tim  thc T kai sth sunèqeia
h T mei¸netai stadiak�. Se meg�lec timèc thc T , h prosomoiwmènh anìpthsh
moi�zei me kajar  tuqaÐa anaz thsh. Kat� to tèloc tou algìrijmou,
ìtan oi timèc thc T eÐnai arket� mikrèc, h prosomoiwmènh anìpthsh moi�zei
me th sunhjismènh anarrÐqhsh lìfwn.
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Prosomoiwmènh Anìpthsh

function Simulated-Annealing(problem, schedule)

returns a solution state

inputs: problem, a problem

schedule, a mapping from time to “temperature”

local variables: current, a node next, a node T , the temperature

current ← MakeNode(RandomState[problem])

for t ← 1 to ∞ do

T ← schedule[t]

if T = 0 then return current

next ← a randomly selected successor of current

∆E ← Value[next]− Value[current]

if ∆E > 0 then current ← next

else current ← next only with probability e∆E/T
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Prosomoiwmènh Anìpthsh

H gramm  k¸dika

current ← next only with probability e∆E/T

ulopoieÐtai san

if random[0, 1) < e∆E/T then current ← next

H par�stash e∆E/T proèrqetai apì thn jewrÐa thc statistik c
mhqanik c:

H pijanìthta na broÔme èna fusikì sÔsthma se mia
kat�stash enèrgeiac E eÐnai an�logh thc sun�rthshc twn
Gibbs-Boltzmann e−E/(kT ), ìpou T > 0 eÐnai h
jermokrasÐa kai k > 0 eÐnai mia stajer�.
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Par�deigma

Ac upojèsoume ìti ∆E = V alue[next]− V alue[current] = −13. Tìte:

T e∆E/T

1 0.000002

5 0.0743

10 0.2725

20 0.52

50 0.77

1010 0.9999...

'Etsi, se meg�lec timèc tou T , h prosomoiwmènh anìpthsh sumperifèretai
san tuqaÐoc perÐpatoc; se qamhlèc timèc tou T , sumperifèretai san
anarrÐqhsh lìfwn.
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Prosomoiwmènh Anìpthsh

O algìrijmoc prosomoiwmènhc anìpthshc brÐskei èna olikì
bèltisto (global optimum) me pijanìthta pou teÐnei sto 1 an to
qronodi�gramma (schedule) mei¸nei th jermokrasÐa T arket� arg�.

To akribèc ìrio gia thn par�metro T kai to qronodi�gramma gia to
T exart�tai sun jwc apì to prìblhma. Gi' autì prèpei na
peiramatistoÔme arket� p�nw se k�je prìblhma pou tÐjetai gia
na doÔme an h prosomoiwmènh anìpthsh ja k�nei th diafor�.

H prosomoiwmènh anìpthsh eÐnai ènac polÔ dhmofil c
algìrijmoc kai èqei qrhsimopoihjeÐ me epituqÐa gia na lujoÔn
di�fora endiafèronta probl mata beltistopoÐhshc (p.q.,
probl mata sqedÐashc VLSI, probl mata qronoprogrammatismoÔ
ergasi¸n k.l.p.)
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Topik  Aktinik  Anaz thsh (Local Beam Search)

Idèa: S' èna algìrijmo topik c anaz thshc, giatÐ na mhn krat�me
perissìterec apì mia katast�seic (p.q., k) sth mn mh?

Se k�je epan�lhyh, par�goume ìlec tic di�doqec katast�seic twn k

katast�sewn. An k�poia apì autèc eÐnai lÔsh, tìte stamat�me. Diaforetik�,
epilègoume tic k kalÔterec katast�seic apì autèc kai h diadikasÐa
epanalamb�netai.

H poikilÐa (diversity) twn diadìqwn katast�sewn eÐnai shmantik  ètsi ¸ste
na mhn koll�me se akat�llhlec perioqèc tou q¸rou anaz thshc.

Autì mporeÐ na epiteuqjeÐ me thn stoqastik  aktinik  anaz thsh
(stochastic beam search): antÐ na epilègoume tic k kalÔterec katast�seic,
epilègoume k tuqaÐec di�doqec katast�seic, me thn pijanìthta epilog c enìc
diadìqou na eÐnai mia aÔxousa sun�rthsh thc tim c tou.
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GenetikoÐ Algìrijmoi

'Enac genetikìc algìrijmoc (genetic algorithm) eÐnai mia
parallag  thc stoqastik c aktinik c anaz thshc sthn opoÐa oi
di�doqec katast�seic par�gontai sundu�zontac dÔo
katast�seic - progìnouc (fuletik  anaparagwg  - sexual
reproduction).

'Ennoiec:

• Ta �toma (individuals) anaparistoÔn katast�seic.
SumbolÐzontai me sumboloseirèc k�poiou alf�bhtou, sun jwc
to {0, 1}.

• Oi plhjusmoÐ (populations) eÐnai sÔnola atìmwn.

• H sun�rthsh katallhlìthtac (fitness function) eÐnai mia
sun�rthsh ektÐmhshc gia th bajmolìghsh k�je atìmou.
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GenetikoÐ Algìrijmoi

Epitrepìmenec Enèrgeiec:

• Anaparagwg  (reproduction): èna nèo �tomo par�getai me
sunduasmì dÔo gonèwn.

• Met�llaxh (mutation): èna nèo �tomo all�zei se
periorismèno bajmì.
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Par�deigma Anaparagwg c

+ =
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Par�deigma: To Prìblhma twn 8 Basiliss¸n

32252124

(a)
Initial Population

(b)
Fitness Function

(c)
Selection

(d)
Cross−Over

(e)
Mutation

24748552

32752411

24415124

24

23

20

32543213 11

29%

31%

26%

14%

32752411

24748552

32752411

24415124

32748552

24752411

32752124

24415411

24752411

32748152

24415417
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'Enac Genetikìc Algìrijmoc

function Genetic-Algorithm(population, Fitness-Fn) returns an individual

inputs: population, a set of individuals

Fitness-Fn, a function that measures the fitness of an individual

repeat

new population ← ∅
loop for i from 1 to Size(population) do

x ← Random-Selection(population,Fitness-Fn)

y ← Random-Selection(population,Fitness-Fn)

child ← Reproduce(x, y)

if (small random probability) then child ← Mutate(child)

add child to new population

population ← new population

until some individual is fit enough, or enough time has elapsed

return the best individual in population, according to Fitness-Fn
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GenetikoÐ Algìrijmoi

Diaisjhtik� to pleonèkthma twn genetik¸n algorÐjmwn proèrqetai
apì thn ikanìthta thc diastaÔrwshc (crossover) na sundu�zei
meg�la tm mata apì gr�mmata pou èqoun exeliqjeÐ autìnoma
prokeimènou na par�gei katast�seic pou brÐskontai kont� sth
bèltisth.

Up�rqei akìma poll  èreuna pou prèpei na gÐnei gia na katal�boume
upì poiec sunj kec oi genetikoÐ algìrijmoi leitourgoÔn polÔ kal�.

Oi genetikoÐ algìrijmoi èqoun efarmosteÐ me epituqÐa se poll�
probl mata beltistopoÐhshc p.q., to prìblhma tou
qronoprogrammatismoÔ ergasi¸n.
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Melèth

• Kef�laio 4, Enìthta 4.3 tou biblÐou AIMA.

• (Proairetik�!) Tm mata twn Enot twn 3 kai 5 apì to biblÐo:

Z. Michalewicz and D. B. Fogel. How to Solve it:
Modern Heuristics. Springer, 2000.


