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Genetische Algorithmen und ihre Anwendungen

Optimization

An optimization problem:
 configuration space S

e cost functionf: S >R

find s. € §, where f(s.) = min_ (f(s)

« Simulated Annealing

- initial configuration
- generation of a new configuration

- acceptation of the new configuration (Metropolis criterion)
- temperature schedule

Simple Simulated Annealing Algorithm:

Initialization: Chose initial configuration S 4 and calculate its cost E 4
WHILE NOT sftop DO
BEGIN
Generation:  Generate a new configuration S, and calculate its cost E .y,
Selection: Accept the new configuration with a certain probabilty (Metropolis)

1, if AE<O
Paccept(AE) = AE
exp (_T) Lif AE20

Termination: stop, if a termination criterion is met
END
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Genetische Algorithmen und ihre Anwendungen

« Evolution Strategies

- population

- inheritance

- mutation

- selection

- self-organisation

» Genetic Algorithms

- population

- inheritance

- mutation

- recombination
- selection

Simple Genetic Algorithm:

Initialization: Make initial population
WHILE NOT sftop DO
BEGIN

Mating: Chose parents from the population
Recombination:Let the selected parents Produce children
Mutation: Make direct mutations of population elements
Rating: Rate the children and Insert them into the population
Selection: Select elements of the population for the next cycle

Termination: stop, if a termination criterion is met
END

Output the optimum of the population
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Architecture

E.Grigorjew, O.Taraszow: Mathematische Modellierung und Implementierung der invarianten
Projektierungsmethode (Russisch). Strojizdat, Moskwa, 1974.

MMycTe 3anaHo npoexTHoe pewmende L, cocrosmee u3n 3tamos
xomnoHoBkH: L;(i =1,...,72) T.e. HMeeM

L= {Lyy Lyseees Lyseens L) (11)

B coorBercTBEH C pa3nelneHAeM 06beKTa MPOEGKTHPOBAHUT HA TPH
MOACHCTEeMBbl KAXALIA 3Tanm KOMIOHOBKH Li XapakTepH3yeTcs Tpems |
napaMeTpaMH CHOXHOCTH MOACHCTEMBI:

K1; , K2;, K3; ,

rae Kl; = CNOXHOCTb MOACHCTEMBI 303 3Tana L ; XOMIOHOBKH ;
K2; = cnoxnocte moncucremst OKIl arana komnonoekm L, ;
K3 ;- CNOXHOCTL MNOACHCTEeMBI BO3 sTanma KOMMOHOBKH L;.

Mo;;dmoc'rb M; sTama KOMMOHOBKH L; sbiauacngercd Io dopmyne

M; = | K1; - K2; - K3; |, i=1,...,n. )

-

lpuuem noclienHHEH ISTam KOMIOHOBKH L, mckyccTBeHHO Beseue:l
B NpPOEKTHOe pelleHHe — ANealbHbA 3TAN KOMIIOHOBKH, T.€. TakKo
stan, MOp$HOCTH KOTOpOro paBHa HYIIO. Hrak,

Mn = 0 ° (13)
/
HaM Heo6xoouMO H3 3afaHHOr'o BpeMEeHHOTr O NpOeKTHOro pelme-
HHS [ MONyYHTh IBOJIOLHOHHOE MPOEKTHOe pelleHHe w.
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Architecture

/
BMmecrto Bpemenndéft mocnenosarTenbHocTE 3Tanos kornonoskr (14)

6yneM omepupoBaTL C 3IBOMOUHOHHOMN nocnenosaTensnHocTeo W aTanos
KOMMNOHOBKH H3 BpPEMEHHOrO NPOEeKTHOro peumeuns. .

[)1,.-0, Pl', ce e, I‘;‘ ,.
i (15)

ml, o0 8y ”’-l" oo o, m”

-

Mpusem m, > mg ecnu = ° B. (18)

' Ons nocnenosatennnoctd (15) nepexoan pa3pemweHul B3 3Ttana
C HOMEepOM ; BO BCe 3Tambl C HOMEPOM K> j.

MycTs A-.\l¢8 - CKa4oX MOpHHOCTH MNpH Inlepexode M3 3Tamna C
1lOMepoM = B 3Tanm c HoMepoM 8, npruem

AM,g =m, -~ mg, « < B. (17)

MiuoxecTtno {AM*B} o6pa3yeT cljienyroumylo TpPeyTonbHyIO MaTpHauy:

(18)
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HamM Heo6xoaEMO HAHfTH NOCNeAOBATENbLHOCTb ITANOB KOMMNOHOBKH,
KOTOpas HawHHAETCH 3TanoM P, , saxanuabaeTcs 3Tanom P, ® ynce-
nerpopgeT cHopMyTHPOBAHHBLIM panee ycnopeaM. [lpu aTom nbmomm-
eTcsd BTOpOe YC/IOBHe HHBAPHAHTHOCTH:

n-1

z§1 AM g AMy, = AMp oy = const. (23)

HUrak, 3anawa 3axkmodaeTcs B ONpeneleHHHd HaATypalbHBIX
s ({=1,0es, n), xOTOpPBEIE YAOB/NETBOPHIOT ClIEAYIOMHAM YCIOBHAM:

n-1 )

= AM_. = AM,, ;
t=1 *i %+l 1n
*q = l. ®n = n, \ (24)

< o« i-l.‘..l, n‘l;

t+1°?

li=1,00e,n) = {1,eee,n}.

s

3T0 H ecTh MaTeMaTHUecKasg NnocraHoBka 3anauu. [lokaxem cne-
aywomyio TeopeMy: peuwmeHHe cdopMmMynupopaHHO# 3anadn
cymecTByeT M OHO €eAHHCTBEeHHO. JTHM peucHHeM HABId-
erca nocnepoBaTtenbHocTh (15). '

x0apPHIREHT OTHOCHTONbUBIH IPHEeKTHBIOCTH,

AMpax = AMim

03 = " .
AMmax
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Wrax, ecnr sanaso N BapHanToB MPOeKTHEIX pemenuft L; (5'1,--"”).\:
xaxabifi 3 KOTOpHX cocTouT H3 n; (i =1,...,N) 9Tanos KOMNOHOBEH

Li]‘ (i'l,ooo’ ni )' T.€.

Ll Lz oo 0o o Li e o 0o @ LN
Lys | Ly L;y Ly
. . . . (48).
Ling| : A |
L) . ° ‘
L2ﬂ4 A - Lini i .LNﬂN ’ |
To nyymEM GyneT Taxoif BapHaHT Lio . xd'ropbm yooBleTBopseT
yCNOBHEM:
1. Lio > Li, Vi, i'l, coey N ; i#io (46)
ecny - C'l«]-, j=1,e00, & TaKge, 4TO
Lio * L“i, V"=1 goeey k, TO, (47)
2 LiOD Lc:", vi=1,..., k. (48)

OTBeTHM Tenepb HAa BOMPOC: KaK CTHMYJIHpPpOBATDH TBOp-
weckEfi NMOHCK &apxHTexTopa? l

MpoekTHOe peuense yAOBleTBOPAET KpHTEpHIM 3aBepuieHHOCTH
§ MONHOTH MO 3aNAHHLIM HX YPOBHSIM, NMOITOMY npolecc npOSKTHPO-
BAHHS MOXHO CHUHTATb 3aKOHYEHHLIM.
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