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\: CAMOOPI AHU3ALIMS
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1 9 OCHOBY noBedeHnUsa MypaBbUHOWN KOSTOHUW COCTaBMNsAEeT
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:CamoopraHmauMﬂ ABNSIETCHA pe3ynsLTaToM B3aMOAENCTBUS
| sCIEAYIOLMX YEThIPEX KOMMOHEHTOB:

:— CNy4YanHOCTb;
# - MHOTOKpPaTHOCTD;
':- nonoXxmTtenbHas obpaTHas CBsI3b;
1e- OTPULATENBHAA ObpaTHas CBA3b.
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ABI/I)KEHME MYPABBEB OMPEAENAETCH

> KOHUEHTPALMUEN ®EPOMOHA
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[Tpn cBOEM OBWMXEHUN MypaBen MeTUT NyTb PEPOMOHOM, U 3Ta
NHOPMAaLMA UCMOSb3YETCS APYrMMN MypaBbaMU Ans Bolibopa nyTu.




\. OBOBLUEHHbBIN ANTOPUTM

* MOKA (ycnoBus Bbixoga He BbIMNOJSIHEHbI)
1. Co3pgaHne MypaBbEB
2. [lonck pewweHuns
3. O6HoBnNeHne hepomMoHOB
4. NononHuTenbHble aencTBUA {oNUNOHaNbLHO}
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- TTOMCK PELLEHWS

5 ® BeposTHOCTH [Iepexo/ia U3 BEPIUMHEL / B BEPIIMHY j B MOMEHT BpeMeHH f
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* 7,,() - yposerp epomora Ha iyre 7 - j Ha mare [
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{» OBHOBIEHWE SEPOMOHA

YpOBEHE (PEPOMOHA:

L.
Ty t+)=(01- p)TiJ' O+ > - (2)
keM Lk

r'ac p — HHTCHCUBHOCTL UCIIAPCHUI,

M,

;7 — MHOXXECTBO MypaBELEB, IPOIIE/IIIX 10 JIyTe (i, 7).

L, — nmuna MaprpyTa £ —To MypaBbs,

Lmin — IpemodaracMas naeaibHoe sHayenue 1@ (B 3axavye HAa MUHUMYM),

L

min

L,

— (hepOMOH, OTKJIa/ILIBAEMBIH K -BIM MypaBLEM Ha pedpe (7, 7).
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- STATTbL PELLEHWS 3ALAYM TTPU

* TTOMOLLM MYPABbMHbBIX
i* AINITOPUTMOB
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1. ITpencraBuTh 3aa4y B BUe HaOOpa KOMIOHEHT (BEPIIMH) U IIEPEXOA0B
(pebep) nim HabOpOM B3BELICHHBIX I'Pa()oB, HA KOTOPHIX MYPABbU MOTYT
CTPOUTH PEIICHHUS.

2. OnpenenuTh SBPUCTUKY TTOBEACHUS MYyPaBbs MPH IMTOCTPOSCHUH PEIICHUS
(ompeneneHue BepoATHOCTEN nepexoioB — (1)).

3. Onpenenuth 3HaUeHUE cliiena hepoMoHa (CooTHoOIIEeHHE (2)).

4. Onpenenuts npoueaypy 3b(PEeKTHBHOrO J0KaILHOTO ITOUCKA (€CIIH
BO3MOXHO).

5. Ilgnoopare mapamerpbl ACO—anropurma
(Oﬂa(buf p'pfnﬁn) ’ ’ ’



- TIPUMEHEHWE ACO AN 3A0AYM
* KOMMMBOSIKEPA
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CO30AHME MYPABbLEB

OO611ee KOJIMYECTBO MyPaBbEB PaBHO KOJWUYECTBY TOPOIOB;
KaX/IbIl MypaBE€l HAUMHAET MApILIPYT U3 CBOETO TOPOA;
¢/ M3HaYaJIbHO KOJIMYeCcTBa pepoMOHa Ha pEopax

IMPUHUMAETCS PaBHBIM HEOOIBIIOMY MOJ0KUTEIHBHOMY
YUCITY.
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TTOUCK PELLEHWA

Ji; — CHHCOK ropoJoB, KOTOpPble HEOOXOAHMO MOCETHTH MYPABBIO k.,
HAXOAAIIEMYCH B ropoje [ .

BeposTHOCTb epexona K —ro Mypasbsi U3 ropoaa i B ropof J :
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- OGHOBNEHWE 3EPOMOHA

" ollycTh
= . . ;
s [ (f) — K, mpoliieHHbIi MypaBbéM & K MOMEHTY BpeMeHH f,
o
le L, (f),- mmHa sToro 1UKIA,
=9
‘e L .. — mapaMerp, UMEIONMI 3HAYCHHE MOPSKA JUMHBI OITHMAIBHOTO IHKIIA.
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oTorna na pedpe (7, j) k-ii MypaBell KOIMYECTBO OTKIAAbIBAET TAKOE KOJIUYECTBO
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{» OBHOBIEHWE ®EPOMOHA

T, (t+1) =1 -p)r; () + A1, (),
M (2°)
At (1) = kz—:lAle’ (D),

ne M — konuuecTBO MypaBbEB B KOJIOHHH
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MOONBNKALIMN ATITOPUTMOB ACO

Mypasvunan cucmema c saumuvinu mypasvamnu Elitist Ant System

CyTbZ HCKYCCTBE€HHO€ YBe/IMYEHHNE YPOBHA q)epOMOHOB Ha CaMbIX V/JIa4YHBIX

MapIIpyTax.

1. Ha kaxknol wurepanuu ajlropurma OIpeAessieTcs SJIUTHBIM MypaBed (eMmy

kR k&
COOTBETCTBYET I - HAWIYYUIIUN TEKYIIUN LUK JUTUHON L )

E'
2. Pé6pa HawiIyumiero TeKyI[Ero LUKIA [  TOJdydYar JOIOJHHUTEILHOE
min

L
L*

3. Ecim ke B KOJOHHH €CTh [ DIHMTHBIX MYpaBbéB, TO aHAJOTHYHO, p&Opa

KOJMuecTBO pepomona AT =

COOTBCTCTBYIOIIUX HM HaAWJIYHIIHUX Z HUKJIOB IIOJYHAaroT AOIIOJHHUTCIIBHOC

KOJHUecTBO pepoOMOHA.



MOONBNKALIMN ATITOPUTMOB ACO

SPOOLOOLOLL SO

) o Moougpuuuposannan mypassunan cucmema Ant Colony System
§ # Tpy OCHOBHBIX U3BMEHECHUSI:

= ®ypoBeHb (HEpOMOHOB Ha peOpax OOHOBIISIETCA HE TOJIBKO B KOHIIE OUE€pPETHOM
® ureparuu, HO ¥ MPH KAKIAOM Iepexoae MypaBbeB U3 y3.J1a B y3el.

4B KOHIIC HTCPALIHH YPOBCHb (DEPOMOHOB MOBBILIACTCS TOJIBKO Ha KpaTYaiIleM U3
| ¢ HANJICHHBIX Ty TCH.

i 9]JITOPUTM HMCITOIB3YET U3BMEHEHHOE MPABUIIO Mepexoa: Ju00, ¢ ONpeesICHHON
1# J10JIei BEPOSITHOCTH, MypaBel 0€3yCII0BHO BHIOMPAET JIyUIllee — B COOTBETCTBUE

2# C IMHOW U YpOBHEM (hEpOMOHOB — PEOPO, JIMOO MPOUZBOAUT BHIOOP TAK K€, KAK
® 1 B KJTaCCHUYECKOM aJITOPUTME.
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- MOOVBUKALIMM ANTOPUTMOB ACO

MypaebuHasi cucmema Max-min Max-min Ant
System

CyTb: orpaHM4YeHne Ha MakCMMaribHy N MUHUMAarbHYIO
KOHLIEHTpaumio pepoMOHOB Ha pebpax [ adbdeKkTUBHas
3aluTa oT npeXxaeBpeMeHHOU CXOQMMOCTU K
cybonTMmanbHbIM PeLLEHUSIM.




MOONBNKALIMN ATITOPUTMOB ACO

Mypagvunasa cucmema c panxcuposanuem AS-rank

CyTh: B KOHIIE KAaXK/10i UTEPALUN MYPABbU PAHKUPYIOTCH B
COOTBETCTBHE C JNIMHAMHU NMPOHIeHHbIX UMM nyTeil. KosmyecTBo
(pepoMOHOB, OCTABJIAEMOI0 MYPAaBbeM HA pedpax, TAKUM 00pa3om,
HA3HAYAETCH MPONOPUMOHAIBHO €ro MO3ULUM.
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[TPUMEP

MaTpuua paccroanuid D:
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CrapToBbiit ropog 1
depomoH(Ha4yanbHbIi) = 0,1
a=0,6p=0650p=03

MocneposaTenbHOCTb cayyanHbix yucea : 0,08 0,53 0,95 0,96 0,49 0,04



UTEPALINA 1

BepoaTHocTn nepexopnos : 0,142 (2) 0,198 (3) 0,404 (4) 0,256 (5)

2 3 4 5
0,142 0,198 0,404 0,257
0,142 0,340 0,744 1

2 3 4 5

J 0,142 0,340 0,744 1



UTEPALINA 1

BepoaTHocTh nepexoaos : 0,142 (2) 0,198 (3) 0,404 (4) 0,256 (5)

2 3 4 5
0,142 0198 0,404 0,257
0,142 0,340 0,744 1
| 2 | 3 | 4 | 5 ]
! | | | | >
) 0,142 0,340 0,744 1

CnydaiiHoe yncno 0,08, nepexop, B BEPLUUHY 2




UTEPALINA 1

BeposaTHocTm nepexogoes : 0,255 (3) 0,400 (4) 0,346 (5)
Cny4yaiHoe yncno 0,53, nepexon B BepLUMHY 4
BeposaTHocTn nepexogoes : 0,366 (3) 0,634 (5)
Cny4anHoe yncno 0,95, nepexo B BEPLUIMHY 5

nepexo B BepLUNHY 3

MonyyeHHbIW NyTh : 1-2-4-5-3-1. Croumoctb : 46



UTEPALINA 1

«MNpeanbHblM» NyTb (3KagHbim anroputmom) : 1-4-2-5-3-1. CroumocTsb : 33

Ha ayrax nytu mypasei oTK/l1aabiBaeT depoMoHa B Konyectse 33/46

MaTtpuua pepomoHoB F
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