M3omos B. H., Mopo3sosa T. B. Anzopummu3ayus npubnauxéHHblx memooos pe-

weHus 3a0a4u yHugukayuu // KoHyenm. —2015. — Ne 10 (okma6ps). — ART 15339.
—0,4 n. n. — URL: http://e-koncept.ru/2015/15339.htm. — ISSN 2304-120X.

HaYYHO-METOANHEeCKIIA
SAEKTPOHHBIA >KyPH3A

ART 15339 YAK 330.42:519.71

HN3omoe Bukmop Hukonaeesuuy,

OOKMOp MexXHUYeCKUX Hayk, rpogeccop Kaghedpbl 3KOHOMUKU U (bUHaHCO8
Tynbckoeo ¢punuana ®IBOY Bl10O «Pocculickas akalemusi HapOOHO20 X0351U-
cmea u eocydapcmeeHHoU cryxbbi npu Npe3udeHme Pocculickoi ®edepa-
uuuy, e. Tyna

izotovvn-tula@mail.ru

Moposoea TambsiHa BnaducnaeoeHa,
HayarnbHUK aHanumu4yeckoao omoena 'Y Tynbckol obnacmu « Tynaynpadop», e. Tyna
tanek171290@yandex.ru

AnroputMmnsaums NnpubnMkKeHHbIX MEeTOAOB peLleHUA 3aAa4un YHUdmKaumm

AHHOMauyus. PaccmompeHbl anzopummbi npubiuXeHHbIX Memodo8 peuweHusi 00HOypos-
Heegol MHo2oMepHoU 3adayu yHughukauuu. lNpusedeHo obocHo8aHuUe anzopumma ombopa
rnepemMeHHbIX, UConb3yruweao rnpubnuxéHHbie an2opummesl. [JokazaHa mo4YHOCMb MOsy-
yaeMbIX peweHul, HaldeHHbIX C MOMOWbIO anzopumma ombopa nepemeHHbix. Miccnedo-
eaHa ahghekmusHocmb anz2opumma.

Knroyeenbie cnoea: 3adaya yHucbukayuu, an2opumm peweHusi, 0okazamesnbCmeo aseo-
pumma, uccredosaHue aghghekmusHocmu aszopumma.

Pa3den: (04) skoHOMUKa.

Cpenam npnbnmkeHHbIX METOAOB peLleHns 3agayvm yHudmkaumm Hambonbluee pacnpo-
CTpaHeHne Nony4Ynsiv anropuTMbl C anoCcTepPUOPHOM oLEeHKoM nx TodHoCTU [1]. OTHoCcUTENb-
Has TOYHOCTb onpeaensdeTcs B HUX Mo hopmyne (yunTbiBaeTcs, 4To X =1- yi):

S(xl,...,xm) - y(W)
u(W)

B OCHOBY nepBoro I'IpVI6]'II/I)KGHHOFO anropmuTMa nosroXxXeH 10T CbaKT, 4TO, ncxoga m3
0CoDeHHOoCTEN NOCTPOEHUA OLIEHOYHOM MaTtpuubl W , eOUHUYHbIE KOMMOHEHTbLI BeKTopa

&= 1)

HXZ-H, MUHMMU3VPYIOLLEro LieneByto (OYHKLMIO, cnedyeT uckatb nocne noctpoenuss W,

rpexae BCero cpeau anemeHToB MHoxecTtsa [ (W) = { i| G ? =0 } MoaTomy uene-

co06pasHO OrpaHNYUTLCS PACCMOTPEHMEM TOMBKO TakMX AOMYCTUMbIX PELLEHWI, AN KOTO-
PbIX {l‘ x ;=1 } c I (W) ANropuTM™, yunTbIBAOLWNIA AaHHOe 06CTOATeNbCTBO, AO0N-

XeH BKItoyaTh cnegytowime atansi:
1. Bbuucnenue sHadeHua (W) .

G..

2. VicknioyeHne 13 pacCMOTPeHst Bcex CTPoK matpuupl ((G;

N 3NNeMEHTOB BEKTOpPA

C HOMepamWu, He NpuHagnexalmmMmm mHoxectsy lo(W) . MNpu 3ToM nony4vaeTcs HoBast

G

UcxoaHas napa

Gy . |G

3. [lpumeHeHue anropuTMa BETBEMN U rPaHnL, K peLLeHNo 3a4a4un ¢ HOBOM NCXOOQHON
napow ans nosiy4eHust NpUBNMXKEHHOro peLleHns.
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OTOT MeToa Agaet Haunydvwiee npm6n|/|>|<eH|/|e, OHaKoO TPpyaoOeMKOCTb BbIYUCIIEHUA

,u(W) CYLLIECTBEHHO BMUSIET Ha BpPeMs pelleHus 3adaqu, Tak kak noctpoenve W ocy-

LLEeCTBSETCA Ha KaXX4OM Luare BblYUCNEHUS, XOTS YACHO LWAaroB U yMeHbLUIAeTCs B pesyrib-
TaTe 2-ro atana npubnmxeHHoOro anropmuTma.

BTopon npubnmkeHHbIN anropuTtM, B OCHOBE KOTOPOrO NEXWUT uaes «ABWMXEHUSI MO
rpagueHTy», Ha 3-M 3Tarne BMEeCTO CXeMbl BETBEWN W1 rpaHuL, BKINOYaET paj, LWaros ntepaum-
OHHOTO npoLecca, KOfIM4ecTBO KOTOPbIX HE MOXET BbITb 6onbLue m . Ha nepBom aTane ocy-
LLeCTBNAETCA NOCTPOEHNE OLLEHOYHOW MaTpuLbl, KOTOpas MO3BOSISET MOSyYUTb OLEHKY
«CHU3Y» LIeNeBor (PyHKLMM HA MHOXECTBE NPOLOIMKEHMI YaCTUYHOIO peLleHns (Z1, ... , Zk).
Ha BTOpoM aTane NponsBoaUTCH BblYMCIEHME HWKHEN rpannubl H (Z1, ... , Zk) 1 3Ha4YeHUn
uKcupyemMbix CBOBOAHbIX NEPEMEHHbIX Z k+1, ... , Zp . Ha TpeTbeM aTane BbinosiHAeTcs psa
LIaroB UTepaLMOHHOro npouecca, KONIMYEeCTBO KOTOPbIX HEe MOXET BbITb 6onblie m. Ha nep-

BOM LUare B kayecTBe NpuUBNMKEHHOro pelleHns paccmatpuBaeTcs BekTop |(IX; ||, Takon,

yto X i= 1, ecrm I EIO(W), n xi= 0 — B NpoTMBHOM cny4vae. [anee, ans Bcex

ie M = {z‘ x;, = 1} BbIYMCIIAOTCA NoKasaTenm

AS; =8 (X150, Xy ) =S (XKoo s X 1.0, X 1oees X))
XapakTepuayloLime cTeneHb M3MEeHEHVs Lieneson MyHKUMM Npu yaaneHun i-ro Tuna usae-
NVst U3 NpeaBapuUTENbHO MOMyYEeHHOro TMMoPa3MepHOro psaaa. 3aTeM onpeaenseTcs

AS =max AS; .
ieM
Ecrm A S <0, 1o ynyywnTb nMeroLLee peLleHne HEBO3MOXHO, U anropuTM 3aKaH-
unsaeT paboty. Ecm A S > 0, To oTbickusaeTcs Homep io, Ana kotoporo AS,;=AS, n

Ans Hero nonaraetca X,, =0. MNpu 3TOM nonyyaeTcss HOBOE MPUBNMXKXEHHOE peLLEHUnE C

MEHbLLMM 3Ha4YeHnem S(xi, ..., Xm) . [locrne aTtoro nepexogaT KO BTOPOMY Lwary u 1. g. 3ToT
anropuTM NO3BOSISIET NOSTYYUTb €CNN HE Hauny4dwee (Kak nepsBbli MeTon) NpubnmkeHHoe
pelleHne, To AOCTaTOYHO XopoLlee. TOYHOCTb MeToda CyLeCTBEHHO 3aBUCUT OT TOYHOCTHU
noctpoeHnsa W Ha nepsom aTane. 3gecb maTtpuua W cTpouTcs ogvH pas.

TpeTunin NPUBNMXKEHHbIA anropuTM OCHOBAH Ha BbIYUCIIEHMM CleumanbHbIX NokasaTte-
newn Pi, xapakTepusayrLmx N3aMeHeHne BenninHbl S(Xu, ... , Xm) Npy ycnosumn X;=0 .

n
P, = Zmax min (GZ]' —Gl-j)O —Gl-O,i eBp;
j=1 IEDYBD

roe D= { I ‘ X; = 1 } — MHOX€eCTBO MHAEKCOB NepeMeHHbIX Xi, BOLUEALINX B A0NYCTUMOE

peLueHne co 3Ha4YeHnem Xx; =1;
Bp — MHOXeCTBO MHOEKCOB NEPeMEHHbIX Xi, He BoLeALunX eLle B 4oNyCTUMoe peLle-
HUE, TO eCTb 3HAYEHUS KOTOPbIX MOKa He onpeaerieHsbl.

Ha kaxxgom ware anropmTtma npu ycnosumm Pl > 0 3MIEMEHTbI | BbIBOAATCS U3 MHOXE-

ctBa Bp 1 BBOOATCA BO MHOXecTBO D , a 3ateM n3 MHoxectea Bp yaoanaeTcd 3JfieMeHT o,
Ana KoToporo
P, =mm P,.

1
0 ZEBD
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AnropuTm 3akaH4MBaeT CBOK paboTy, Korga Bce anemMeHTbl | 0yayT BBEAEHbI N3 MHO-
XecTBa Bp . Npn aTom MHOXecCTBO D ByaeTt cogepxaTb pellueHne 3agayn.

Ha acbdekTMBHOCTb NPUBAMKEHHBIX METOLAOB 3HAYUTENBHOE BIMSHNE OKa3blBaeT METO.
MOCTPOEHUSA HKHEN rPaHULbl, UCNOMb3yeMOW NS OTCEeYEHUS HeNepCneKTUBHBIX BETBIIEHUN.

PelweHune 3agaun yHudpukauum npubnmkeHHbIMM MeTogamMm XoTs U 3aHMMaeT He3Ha-
4YnTenbHoe BpeMs, HO He Bceraa yaoBrneTBopseT TpeboBaHNAM TOYHOCTU. PelleHue xe 3a-
Aad 6onbwon pasmepeHHocTn (6onee 100x100) meToaom BeTBEN M rpaHnL, TpebyeT OTHO-
CUTENbHO MHOrO MalUMHHOIO BpemeHn. CokpalleHne ymucna nepebopoB AONyCTUMBIX pe-
LUEHMI B METOAE BETBEN U rpaHnL, MOXeT OblTb JOCTUrHYTO NPUMEHEHNEM OOMNONHUTENb-
HOW NPOBEPKN Ha KaXXOOM Luare BeTBNEHNs AOMNYCTUMOro peLleHnsa Ha ONTUMAanbHOCTb My-
TEM HanpaBfieHHOro peLleHns ABOMCTBEHHOW 3agayn. [MpubnumxkeHHoe pelueHve OBOW-
CTBEHHOW 3a[layn CpaBHMBAETCS C HaWAEeHHbIM Ha AaHHOM Liare JONYCTUMbIM peLleHnem
NCXOAHOW 3aJadn, 1 cnyyam coBnageHus ykasblBaeT Ha ONTUMArbHOCTb LEeNIOYNCIIEHHOIO
pelleHns UcxogHon 3agayn. B npoTMBHOM cryvyae pelleHne 3agadvm npoaosnkaeTcs MeTo-
AOM BETBEN M rpaHul, npuyemM NOUCK U YTOYHEHWE OOMNYyCTUMOrO peLleHns UCXO4HOMN 3a-
Aayu LenecoobpasHo OCyLLEeCTBNATb OAHUM U3 NPUBNMKEHHBIX METOO0B.

PaccmaTpmBasi CyWHOCTb HanpaBfieHHOMO pelleHnss ABONCTBEHHOW 3adadn, MOXHO
3aMeTUTb, YTO 3TO €CTb HE YTO MHOE, KaK NOCTPOEeHNe OLeHOYHOM MaTpuubl W, a npubnu-
XEHHOE ABONCTBEHHOE peLLeHMEe eCTb pe3ynbTaT BbIYMCIEHNSA OLEHKM «CHU3Y» LIENeBOm
QYHKUMK. YuuTbiBasi, YTO B OCHOBE MNPUMEHAEMOW YCOBEPLUEHCTBOBAHHOW CTpaTerunu,
obecneunBaroLLier HanbonbLLUYD TOYHOCTb HWXKHEWN OLEHKWU, NEXUT naes «OBWKEHUS» B
HanpasfeHnn Nony4YeHns MakcumarbHON BenuuuHbl L (W), MMeeT CMbICI B Ka4ecTse Me-

TOAa AN1s HaxoXaeHus SOMYyCTUMOro peLleHna UCXOAHOW 3aga4u BelbpaTb BTOpOM Npubnm-
YXEHHbIN METOA, NPUMEHSSA B HEM 41151 NOBbLILLEHNSA TOYHOCTU TY K€ YCOBEPLUEHCTBOBAHHYHO
cTpaternto. Kpome Toro, aHanuampys anroputM, a Takke npuHMMasi BO BHUMaHne ykasaH-
Hble OCODEHHOCTU YCOBEPLLUEHCTBOBAHHOW CTpaTerMm u BTOPOro MpuUBMMXKEHHOro anro-
puTMa, NpeacTaBnseTcsl BO3MOXHbIM pa3paboTaTb HOBbIN anropuTMm, BKNKOYaoLWwWmn B cebs
AOCTOMHCTBA NpUBNMXKXEHHbIX METOAO0B 1 06ecnevMBatoLLMii NONyYeHNEe TOYHOrO peLleHns
3aga4vn yHudukaumn.

AnNroputm, OCHOBaHHbIN Ha UCNOSb30BaHMM OBONCTBEHHOIO peLLEeHMs Ans oTbopa ne-
pPEeMEHHbIX, BKIMOYaEMbIX B peLleHne 3agadm yHUukaumm, CooepxuT cnegyrowime atanbi:

1. HaxoxpeHve gBoncTeeHHoro peweHus L (W) ¢ npumeHeHnem yCcoBepLUEHCTBO-

BaHHOWM cTpaTeruu.
2. OnpepgenexHne AonycTMMOrO pelleHns Sy C MOMOLLbIO BTOPOro NpubnmkeHHoro
anroputma.
3. [lpoBepka JONYCTMMOrO peLleHnst Ha ONTUManbHOCTb MYTEM CPaBHEHUSA C OBOW-
CTBEHHbIM PEeLUEHNEM.
4. OT60p NnepeMeHHbIX, BKNIOYaEMbIX B pELLEHNE 3agaun.
AnropuTtm 3akaH4MBaeT paboTy, ecnv goka3aHa OnTMMarbHOCTb AOMYCTMMOrO peLue-
HWSA NN BCe NepeMeHHbIe nocre oTbopa BKMoYeHbI B pelleHne 3agayun. Ecnu B pesynbTaTe
oTOOpa He BCe NepeMeHHble BOLLSM B PELLEHNE, TO K OCTaBLUMMCS NEPEMEHHBIM NPUMEHS-
eTCs TOT XKe anropuTMm, HaunHas ¢ 1-ro atana.
2. OnpepeneHne JonycTUMOro peLleHns Sq ¢ MOMOLLbIO BTOPOro NpubnmkeHHoro an-
roputma.
3. lNpoBepka JONYCTUMOrO peLleHns Ha ONTUManbHOCTb NYyTEM CPaBHEHUS C ABOW-
CTBEHHbIM peLleHNEM.
4. OTOOp NEpPEMEHHbIX, BKIMOYAEMbIX B PELLEHME 3a4a4N.
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Anroputm 3akaHumBaeT paboTy, ecnv AokasaHa oNTUManbHOCTb AOMYCTUMOrO peLue-
HWUSA U BCe NepeMeHHbIE Nocre oTbopa BKAYEHbI B pelleHne 3agayun. Ecnu B pesynbtaTte
oTOOpa He BCe NepeMeHHbIE BOLLIM B peLLEeHNe, TO K OCTaBLUMMCS NepeMeHHbIM NPUMEHSI-
€TCs TOT Xe anroputM, HaumHasa ¢ 1-ro atana.
Anroputm oTbopa nepemeHHbIX nNpeacTaBnaeT cobon crneaytoLlyto nocrnegoBaTerb-
HOCTb OENCTBUN.

Ecrm 1 (W) # S, , 1o Bbiumeruts A ft=S,; — u (W)

0
1. [lNpocmaTpuBaloTCA 3NeMeHTbl BEKTOpa Gi

‘, nony4yeHHOoro nocrie nNnoCTpoeHnA

maTpuubl W:

~0

—~0
a) ecrm G; >0un G;” = A p, 7o nonaraetcs Xi= 0, a HOMEP CTPOKW BBOAUTCS BO

MHoxecTBo Dy = { i‘ x; =0 };

~0 * -
6) ecnm Gi =0, BbUNCINTL LI ; — ABONCTBEHHOE PELUEHME 3a4aqu npu ycriosuu,
4YTO HOMEP i UCKMNIOYEH N3 MHOXecTBa U;
%
B) ecnu L = Sd , TO nonaraetcda Xi= 1, a HoMep i BBOOUTCHA BO MHOXECTBO

2. OcraBlunecst Homepa i € U , He Bowepwme Bo MHoxecTBa Do 1 D1, BBOAATCS BO
MHoxecTBo ) . 3aTeM Ans BCex nepeMeHHbIX X; ‘ I € D anroputm ot6opa nostopsietcs,

G

Ha4MHasa C BbIMUCINEHUS HOBbIX 3HaYeHnn L (W), Sd n

‘ , paccynTbiBaeMbIX Onsa MHO-

xectBaU=D .

Anroputm 3akaHumBaeT paboTy, koraa MHoxecTBo ) nyctoe. 3To 03Ha4aeT, 4To no-

opt
Ny4eHo onTumareHoe petuenne S; = S P

PaccmoTpnm HekoTopble 0COBEHHOCTU NPUMEHEHNSA AAHHOrO anroputmMa. onyctum,
YTO 3aZaHbl OrpaHNYEHNS, Koraa, Hanpumep, HEBO3MOXHO NMPUMEHEHNE U3AENWN i-ro Tuna
A5 BbINOMNHEHUs paboT j-ro Buga (To ecTb UCXOOHbIE JaHHble coaepXxaTt aneMeHTbl Gj =
00 ). 3agaya peluaetca 06bl4HbIM CNOCO60OM, HO BO BPEMS PELLEHNSA MOXET OKa3aTbCs, YTO

M (W) = Sdz 0o . Torga Homepa 13 MHoxecTea ) BBOASTCA BO MHOXecTBa Do u D1 no

npasuny, onpeaenseMomy anemMeHTaMu BeKTopa Hle MONy4YEeHHOro Ha npeablayLiem

aTane anroputma.

Heobxoanmo gokasatb, YTO anroputm otbopa NnepeMEHHbIX 3a KOHEYHOE YNCHO Lia-
ro obecneymBaeT HaxoXaeHNe TOYHOrO peLleHns 3agayumn yHuukaumu.

[ns gokasatenbCcTBa MCNOMb3YeTCcs NOHATUE TynukoBon mMatpuupl [2]. OueHOYHYH0
mMaTpuuy W Ha3blBaloT TyNMKOBOW, ecru Ans Besikoro j € X :

L Jow)1 J ;WD
2. w; ;=G npuigd ; (W);
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roe JO( W) =<1 G ZO = Z( W= G ij ) — MHOXECTBO HOMEPOB i, AN KOTOPbIX
jeX

J,(W)=jiMinw,; {, j=Ln

MWUHUManbHbLIM 3IEMEHTaM B j-M cTonbue matpuubl W;

Min Wi = MUHUMAIbHBIA ONIEMEHT B j-M cTonbue.
i

TynukoBble MaTpuLbl (B HUX AanbHeliwee yBenuyernne L (W) HEBO3MOXHO) ABMAOTCSA
Hanbornee nepcnekTMBHbIMU — B CMbicne Haunyywero L (W) — oLeHOYHbIMM MaTpuLamu.

— MHOXEeCTBO HOMEPOB i, COOTBETCTBYHLLMX

- 0
B Takoit maTpuue Bennumntbl G ;' pacnpefensiotcs Hanbonee SKOHOMUYHBIM 06pa3oM, no-

CKONbKy B npouecce nocTpoeHnst Matpuubl W K aneMeHTy wi gobaBnsieTcs BenuynHa He
bonee ToKn, KOTOpas HeobxogmMma AN yBENUYEHUSA 3HAYEHUS MUHMMYMa B j-M cTonbue. B
HanbonbLUEN CTENEHN 3TUM TPebOBaHMAM yOOBAETBOPAOT MAaTPULbl, MOCTPOEHHLIE C NPU-
MEHEeHneM ycoBepLUEHCTBOBaAHHON cTpaTtermun. [1na o6ocHoBaHust anroputma otéopa nepe-
MEHHbIX He06X0AMMO oKa3aTb TEOPEMY.

Teopema. Tyrnukoeass mampuua, MOCMpPOEHHass Orii OUEHKU [ro/luUHoOMa LeneBou

PYHKUMN  Ha MHoxXecmee rpo0o/mKeHUl Yacmu4yHo20 peuweHus (Zl,...,Z k), ede

0 <k <m, npuk=m-— 1, npusodum k moyHoli OUEHKe 3Mo20 MOfUHOMA.
MonuHOM MOXeT BbITb NpeAcTaBreH B Buae

0 J—
S(Zl,...,zk,yk+1,...,ym)= Z Gl-+S(yk+1,...,ym). (2)
iefi|z =0
HeobxoamMmo onpenennTb, kKakon AoMmkHA ObITb TynukoBasi matpuua W NOCTPOEH-
Haa Onga oueHKn nosimHomMma S(yk+1’9ym)’ YyTOOBbI BEnMYmnHa /J(W) npn Nnpon3BoJib-

Hom 3HaveHun O < k& < m npencTaensna coboii TOUHYIO OLIEHKY.

Bonpoc o HMXHewn oLeHKe NofIMHOMA LienieBOn (PYHKLUMN Ha MHOXXECTBE NPOAOIMKEHNN
YacTuyHoro pewenns (Z 1, ... , Z k) CBOOMUTCA K BOMNPOCY O HWXHEN OLIEHKE MosiMHOMa

S(yk+1,...,ym) Ha BCEM MHOXEeCTBE pelleHui, onpeaensemMomM BeEKTOPOM

(¥ k152 Im) -

OnpedeneHue. Matpuua W = H w Ha3blBaeTCa eUHUYHOW, ecnn AN BCAKOro

ul

J € X uncno HeHyneBbIX KOMNOHEHTOB BEKTOPA

Wy = Gl-j‘,ruel EJO(W),He
bonee eguHULbI.
CyuiecTByeT gokasatensctso [3], uto ecnu W — eamHuuHas maTtpuua, TO OUEHKa

Y7, ( w ) TOYHas!, a ee 3HaYeHne onpeaenseTcsa no opmyrne
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w(my= > ¥ W= > G+ > Gt (3)
ie o(W) jeX(i) iey (W) jeX(i)

rne X (i)C { ]‘ ] EJ]- ( w )} — MHOXECTBO HOMEpOB | i-it cTpoku maTpuusl W | koTo-
pble COOTBETCTBYIOT MUHUMAIbHLIM 3fIeMeHTaM j-ro ctonbua.
Ecnn Tenepb paccMOTpeTb BEKTOp (y kit ,...,ym), roe yi = 0, korga

e ( W) My = 1— B NPOTUBHOM cryyae, TO HETPYAHO 3aMeTUTb, YTO BEKTOPY

(y k+1 ,...,ym), MWUHUMU3NPYIOLLLEMY MOSIMHOM S ( Y hgloesy ) B KayecTBe ONnTu-

MasibHOro TUMNOPa3MePHOro psija COOTBETCTBYET MHOXecTBO J 0 ( w ) a B KayecTBe 006-

nacten Ucnonb3oBaHUs U3genun COOTBETCTBYKOT MHOXECTBa X ( l ) . ﬂ,pyFI/IMI/I cnoBamMu,

TONbKO eauHMYHas TynukoBast wmatpuua W paeT  TouHylo  oueHKy nonvHoMa

g(yk+1’°-'=ym)'

CnepoBaTenbHo, npu K = m — 1 3Ha4YeHne HUXKXHEN rpaHunubl AnAa 4actn4HOro peLeHnA

(Z1, ..., Z)
H(Zj s Zp) = DG +u(W)
i€li|Z;=0}

Bceraa ByaeT TOYHON OLIEHKON, MOCKOMbKY B 3TOM criydae Tynukosas matpuua W Bcerna
OyneTt eANHNYHON.

N3 pokasaTtenbcTBa TeOpeMbl crieqyeT OCHOBHOM BbIBO, MCMOMNb3yeMbI Npu 060CHO-
BaHMM anropMtMa oOTOOpa nepeMeHHbiX. Ecnn kaxablh 3anemMeHT U3 MHOXecTBa

{y k+1 geuesV m} paccMaTpuBaTb Kak nocnegHnn afnemMeHT B 3TOM MHOXeCTBe, a OCTaB-

LUMECS 3MEMEHTbI — KaK YaCTUYHOE pELLeHune, TO NPU HanMuum npasuna, yCTaHaBNMBato-
LLlero onTMMarnbHOe 3Ha4YeHne 3TOro afieMeHTa B NPeAnonoXeHn, YTO YaCTUYHOE peLleHne
Takke ONTUMarbHO, NOSBUTCA BO3MOXHOCTb NOOYEPEAHOro OTOOpa BCEX NEPEMEHHbIX A5
BKIMHOYEHUS NX B peLLEeHne 3aaum yHUdmKaumm.

Kak cnegyeTt n3 (3), ykazaHHOE npaBumo LenecoobpasHo OCHOBaTb Ha y4eTe 0CObEeH-

, HyneBbl€ KOM-

- ~0
HOCTel nony4yaeMoro pesynbTata NocTpoeHust matpuubl W BekTopa HGi

MOHEHTbI KOTOPOTO onpeaeneHsl MHoxecteoM  J ( W) Mpn 3TOM HyneBble 3HaYeHWS

BeKTopa H Vi H criesyeT uckaTb npekae Bcero cpeay Homepos [ € J ( W), a eguUHUY-

. =0 .
Hble — cpeau HomepoB I € { |G ;>0 } . YunTbiBas hakT coBnageHunsi npsiMoro 1 4Bow-

CTBEHHOIO pelleHnd and onTtuMmalsibHOro BeEKTopa H y i H ) uenecoo6pasHo MCrnonb3oBaTb NX
anda noo4vepeaHoro yctaHoBliEHUA ONTUMalribHOro 3HadeHud KaXXgoro Yi. [encrButensHo,

-~ 0
ecnv nocre nocTpoeHnst Matpuubl W octasluasics Benuumia G ;' > A i, Tonpuyi = 1
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npon3oiaeT CoBnaeHne NpsiMoro 1 ABOWCTBEHHOIO PeLLeHUs B NPeAnonoXeHun, YTo Ya-

CTUYHOE pelueHune (Za, ... , Zx) 6e3 anemeHTa yi ontTumarbHo. ECnn xe CooTHOLLeHKe npsi-
o o —_— 0 %

MOTO 1 [JBOVICTBEHHOTO peLleHuii Takoso, yto npu G ;' = 0 M ; > S,, To ynanexue

HOMepa i U3 TUnopasMepHoro psaa HeuenecoobpasHo, TO ecTb NpuMHMMaeTcs y i = 0, YTo
Takke obecrneymBaeT coBrnageHve 3TUX PeLleHnin B NpeanonioKeHnM onTUMarnsHOCTM Bek-

Topa (Z1, ..., Zk) npu k = m — 1. [NocKonbKy BEKTOP (y k+l ,...,ym) COOEPXMUT KOHEYHOE

YUCIIO 3NEMEHTOB, C NMOMOLLbIO JaHHOro anroputMma dyaeT HanuaeHo TOYHOe pelleHne 3a-
Aayvn yHudurKaumm 3a KOHEYHOE YMCIIO LLaros.
PeaynbTaTtbl NnpoBepkM ahPeKTUBHOCTM anroputMa npmBedeHsbl B Tabnuue.

Pe3ynbTaTtbl npoBepkn 3adpheKTMBHOCTU MeToAa OoTOopa nepeMeHHbIX

Anzopumm | lpednaza- | Bpems noucka 1-20
m n 0 eemeel u embll me- | donycmumoz2o pe- E,
Gl. Gz’j epaHuu, moog, c. weHusl, c.

MUH.\c. %
5 4 5-6 1-6 0\0,25 0,14 0,01 0
10 10 0,3-0,7 0,2-1 0\0,72 0,24 0,07 0
30 30 0-1 0-8 0\18,69 3,15 0,1 2,5
50 50 0,3-0,7 0,2-1 5\22,29 30,02 0,3 2,8

lMpoBepka achheKTMBHOCTM NpeanaraeMoro anroputMa nokasbiBaeT, YTo Npu Hebonb-
WKX 3HaveHuax mxn (He 6onee 20x20) ansa 80% pelleHHbIX 3agad nepBoe AonycTumMoe
pelueHue, nosiy4aemMoe € NOMOLLIbIO BTOPOro NpubnuxXeHHOro anroputMa, cosnagaet ¢ on-
TMManbHbIM. B ocTanbHbIX crnyyasx OTKnoHeHne 1-ro 4onyCTUMOro peLleHns oT onTumarb-
Horo He npesbiwaeT 4%. Hanbonblwas ahpekTMBHOCTbL anropnutma otmedaeTcs npu 60nb-

Gy

Takum obpasom, anropntm oTbopa NEPEMEHHbBIX MOXET ObITb MPUMEHEH A5 Nosy4ye-
HWSA TOYHOrO peLLEeHNs MHOrOMEPHOW 3agayvn yHUdunkaumm n3genuii, B TOM Y1Mcne u CUcTem-
Horo MO, No akoHOMMYECKOMY KpuTeputo. Micnonb3oBaHne B 3TOM METOAE YCOBEPLUEHCTBO-
BaHHOrO anroputma MOCTPOEHUSI OLEHOYHOM MaTpuLbl U BTOPOro NpubBAMXKEHHOro anro-
pUTMa yBENUYMBAET YNCIIO BKITIOYAEMbIX B PELLUEHNE NEPEMEHHBIX 3a OAMH MPOCMOTP MHO-

LUNX 3HAYEHNAX pa3MepeHHOCTN MaTpULbl

xecTtBa (y k+1 ,...,ym), MOCKOSbKY M B TOM U B APYrOM anropuTmax y4TeHbl CBOWCTBA

€OVUHNYHBIX TYMMKOBbIX MaTpuL,.

B pesynbTtate aHanm3a ocobeHHOCTeN 1 cnocoboB CoBEPLLEHCTBOBAHMS anropuTMoB
peLleHns 3aga4m YHUdMKauum MOXHO caenaTtb creayolme BolBOAbI:

1. HaubGonee npeanoyTUTENbHLIMA METOAaMU PeLUeHUs OAHOYPOBHEBOW 3agauu
YHUMKaALUUKN SBNSAIOTCA METO BETBEW U IpaHuL, a Takke NpUbnmKeHHble MeTobl, OCHO-
BaHHble Ha ero naesx. B aTnx metoaax HeT HEO6GXOAUMOCTU NPUMEHATL 0cobble TpeboBa-
HUSI K CBOMCTBaAM MaTpWL, UCXOOHbIX AaHHbIX.
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2. [Onsa ynydweHus metoga BeTBEW M rpaHul npeanaraeTtcs apdektmeHas ctparte-
S NOCTPOEHUSA OLEHOYHOW MaTpuubl, MO3BONSAOWASA NONy4YUTb Bonee TOYHYK OLEHKY
HWKHEW rpaHnLbl, a Takke oNnTUMU3NPOBaTb (PYHKLMIO BETBIIEHUS.

3. [poBepka adpdeKkTMBHOCTM pa3paboTaHHOrO HOBOro anropuTMa TOYHOro pelle-
HWA 3ag4a4n yHUMKaL MM, Tak Ha3biIBaeMOoro anroputma otbopa nepemMeHHbIX, MOKa3bIBaEeT,
4YTO Hambonblum 3PdEKT OT NPUMEHEHUS anropuTMa oTMe4vaeTcsa npu 6onblMX 3Have-
HUAX pa3MepeHHOCTU ncxoaHom maTpuupbl (6onee 50x50).
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Abstract. The algorithms of close methods of decision of one level multidimensional task of unitization are
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