. B

m

NKWUH
EBUH

=P
E1J
p— |

MPUHATHE
PELLIEHHA:
KOMBHHATOPHbIE
MOAEAH
ANNPOKCHMALMM
HHDOPMALIHH




TEOPUA N1 METO/JbI
CUCTEMHOI'O AHAJIV3A.

A. P. BEJIKHMH, M. 1. JJEBHH

[MPUHATUE PELLIEHUM:
KOMBUHATOPHBIE
MOEJIN
ATTMPOKCHMALIMU
NMH®OPMALINU

il
e

MOCKBA «HAYKA»

[VIABHAS PEJAKUUSA
®U3HUKO-MATEMATHYECKOW JIMTEPATYPHI

1990




BBK 22.18
543
YK 519.816

Beakun A. P., Jlesnuu M. L. Ipuustue peiseHnd: xomGHHaTOpHLE
MOJENH annpoKCHMauun »Hpopmaunu. M.: Hayka. [.1. pea. ¢u3.-MaT. JuT.,
1690.— (TecpHs M MeTGAbl CHCTEMHOTO ailaanza).— 160 c.— ISBN 5-02-014378-2.

MoHnorpagus nocsswena anaH3y AHCKPETHBIX 3ajad PUHATHA pelleHHi,
BBIJIE/IEHHIO THIMOBBIX KOMGHHATCDHBIX MOZe/ell anmpoKCHMAilHH CTPYKTYp npex-
nouTeHuH. AHanuSHPYIOTCH THIOBLIC CTPATETHH pEWEHHS TAKHX NpobaeM, Kak
BBIGOD JIYUIIEX 2/LTCPHATHB, JHHeHHOe H TPYNMOBOE yNopsiioyeHue, POPMUpO-
BaHHe noptoes 3akazor., PaccMarpHBalOTCS MeTOXbl pelleHHS BO3HHKAIOUHX
ONTHMH32UHOHHLIX 3ajay, NPHBOAATCS NMpHMephbl peiteHnss Ha IBM psna npak-
THYECKHX 3aJau MOATOTORKH H TPHHATIA PelleHHil HAa OCHOBE IpejlaraeMbix
Mmoge.eii.

Ias cneuuaancToB B 06JACTH [IHTEPAKTHBHBIX CHCTEM ICKYCCTBEHHOTO
HHTEJIJIeKTa H OJAepXKKH UOPHHATHS PElleHHH, a TaKkxe QIS CTYAeHTOB H aclH-
PaHTOB 110 CHEUHAJbHOCTSM MaTeMaTHYecKas KHOepHeTHKA, CHCTEMHBIH aHaJ/H3
H NpHHSATHE pelleHHi.

Ta6a. 12. Wa. 26. Bu6auorp. 197 Hass.

Peuenseurn:
IOKTOp (H3HKO-MaTeMaTH4YeCKHX HaykK B. H. [ yprkos,
JIOKTOp TeXHHYecKHX Hayk B. M. Coa0d06

Penakuuonnas KoJsijeris CephHu
«Teopmx H MeTOJbl CHCTEMHOI'0 anaJjaH3a»

akagemuk H. M. Teuwuanu (npejcenateds)

akageMuk C. B. Emeavano6 (3aMecTuTesb mpeiacenaTeist)
unen-koppecnongent AH CCCP C. C. Wabaaun

JOKTOp 3KGHOMNUECKHX HayK 5. 3. Muasbnep

IOKTOp TexH.tueckHX Hayx fO. C. [onkos

140203'0—_'000 40 150-90 © Hspatennctso ¢Haykas.
053 (02)-90 [naBHas pefaKuHA
(H3HKO-MaTeMaTHUECKOH

nuTepatypsl, 1990

b

ISBN 5-02-014378-2



NPEAUCIIOBHE

MarepHIO NeCHH, ee BeuwecTBO
He Bhicocer aBTOp H3 maabua.
CaM Gor He cymeJs 6bl CO34aTh HHYEro,
He 6yabp y nero maTepbsfbua.

I'. Teiine

B coBpemeHHOH HayKe BecbMa pacnpocTpaHeHa Takas CHTYalus,
korja Hekuit Mcenenosarenn Gepercs 3a Tpyauyio I1pobaemy u pemaer
ee MJH [0Ka3biBaeT, YTO OHa He MOXeT ObITh perueHa. [leficTBus ero
B JAHHOM CJyyae BBICOKO OLEHHBAIOTCS OKPYMKAIOUHMH M BBIIVIAASAT
ype3BbiYaifHO MpPHBJEKATeJbHO; OJHAKO NpPaKTHKa TpebyeT W APYTHX
uccaenosanuii. He MeHee BakHBIM H HYKHBIM OKashblBaeTcs NPOBOAUTH
CpaBHHUTEJbHBIH aHANH3 JaBHO H3BECTHBIX OOBEKTOB: 3ajay, Mofeneii,
METOI0B, CXeM H T. II.— C TeM 4YTOObl CrPyNNHPOBaTh HX, HAMETHUTh
lyTH K YNOpsJA0YeHHOMY, OGOCHOBAHHOMY HCCJ/IEJOBAHHIO H HCIOJb-
soBadHo. [lomo6Hble MeTOAOJOTHYeCKHe npobseMbl HaMHOIO MeHee
(IpHTSTaTe]bHbl H MOYHTaeMbl, 60Jee TOro, HEpPeIKO COOTBETCTBYIOLIHE
HCCJIeOBAHHS OLIEHHBAIOTCA 10 HAOHBIUIEMY OCKOMHHY CTepeoTHNy:
HHYEro 3KCTPAOpAHHAPHOro, OOBEKTHl JaBHO H3BECTHBbI, MPOCTO Nepe-
cTaBJeHbl no-uHoMy! Bce ke TakHe HCC/eZOBAHHUS HYXKHO MPOBOAHMTB,
160 3TO He YTO HHOe, KaK MOMNBITKH CHCTEMHOrO aHaJjH3a COOTBETCTBY-
IOLIEr0 HAay4HO-NPAKTHYECKOro Hanpas/ieHHs. VMeHHo B pesyJbrate
10400HOH HHBEHTAapH3aUHH H MOTYT OOHapy:KHBarbcs «Oesble NMSATHaAY,
HepelleHHble 3aJaud H JaKe HOBble HANpPaBJEHHs HCCJAe10BAHHMH.

ABTOpBl IaHHO# KHHIH B3fiMH Ha cebs He odyeHb GuaarojapHyio
MHCCHIO MOMBITAaThCSA XOTHA Obl JO HEKOTOPOH CTeNneHH yMOpsJOMHTb IO
CBOEMY BKYCY H Ha CBOH MaHep THIOBble 3aja4yH, MOJEJIH H Apyrue
06DbeKTbl B NPHKJALHOH TeOpUH NPHHATHA pewieHHd. [Topo6HO ToMy,
KakK TpH aHa/lH3e HeKOTOPOro TeXHOJOTHYeCKOoro mpouecca (HampHmep,
flepepaloTKH ChIPbsi) HH)KEHep-TeXHOJIOr, pacnojaramoiuii Habopom
CTaHJApTHBIX CpeAcTB, pa3pabartbiBaeT oOWYIO CXeMy mpouecca Ha
0ase THMOBBLIX (PParMEHTOB, MOXKHO PaCCMaTPHBaTh H HHTE/JIEKTYaJlbHble
rnpouecchl nepepaboTKH H npeo6pasoBaHHs HHGOPMaLHH OPH MOArO-
TOBKE YINpaBJIeHYeCKHX, MJAHOBbIX HJIM MPOEKTHBIX pelleHHH.

B pamkax HcciaenoBaHuii B 00JaCTH HCKYCCTBEHHOIO HHTEJJIEKTa
Hiesi pPaccMOTpeTh Mpolecc pelleHHs 3aauyH KaK IoCJeloBaTe/bHblH,
MHOTO3TaMHbIH 1epexoj] OT HEKOTOPOro HayaJIbHOrO COCTOSHHS B KO-
HeYHOe yepe3 psiji IPOMEXKYTOUHBIX ONMOPHBIX CHTYAaUHH AaleKo He HOBa
(cM., Hanpumep, [109]). 3xeck MBI monbITaMHCh TPHMEHHTD €€ K 3aJayaM
NPHHSATHA pelleHHi. BblaenauB psjy THNOBBIX 3ajay (TakHX, KaK Bbl-
JesieHye Jyyiiero o6beKTa HJH Ipyfnbl Jy4YIIHX, JHHeHHOe HJIH rpyn-
fI0BO€ YNOpsiiOYeHHe H Jp.), MOXKHO HCC/IeA0BaTh Mpolecc HX peuleHHs
KaX rocJjenoBateNbHoe  npeoOpa3oBaHHe  HCXOZHOH  CTPYKTYPhI
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NpPeANOYTEHHH B HEKOTOPYIO GHHAJIBHYIO CTPYKTYPY, ONTHMAJbHBEIM 06-
pasoM amnnpoKCHMHpYIOWLYIO HCXOiHYlo. B pa6ore BBogsTcs H KJaac-
CHPHUHPYIOTCA THNOBbIE, 6a30Bble ONOPHbIE CHTYaUHH (6a30Bble CTPYK-
TYpbi) H MOKa3biBaeTcsi, YTO BECh NMPOLECC PeLIeHHs 3aJJa4l MOXKeT ObiTh
pasbuT Ha QOCTAaTOYHO CTAHAApTHble (parMeHThbl, B PAMKaX Kaxaoro
H3 KOTODBHIX pellaeTcsi HeKoTopas JIOKaJbHas MOA3ajaya H MPOH3BO-
JHTCA Tepexoj OT OZHOro THMa 6asoBbIX CTPYKTYp K Apyromy. Tem
caMbIM B sIBHOM BHAe (opMHpyercsas 6a3a JJis NPOEKTHPOBAHUS Tex-
HOJIOTHH MOArOTOBKHM H MPHHATHS DEUIeHHi.

Onuwem BKpaTiie CTPYKTYpPY H cojepxanue paGotel. InaBa |
COJIeP3KHT ONHCaHHe OCHOBHBIX YDOBHeH apXHTEKTYpbl HHTEPaKTHBHBIX
CHCTeM MOJJIePKKH NMPHHATHSA DellleHHH, 31ecb BBORHTCS OCHOBHAs Tep-
MHHOJIOFMSI H DacCMaTPHBAIOTCS THIIOBblE NIOCTAHOBKHM 3a1ay NMPHHATHS
peuwlensii. Ha 6ase BBOAHMBIX CTPYKTYp apryMeHTHPYETCS OCHOBHAs
KOHLIeNUHA aBTOPOB O MPEJCTaBJeHHH IMpouecca peuleHHs THIOBbIX
3ajay B BHJe LENMOYKH CTAHAaPTHHIX pParMeHToB, KaXKAblii H3 KOTOPBIX
OoTBeyaeT TOH HJH HHOH noj3ajave, H Aaercst KJacCHOHKauHsA TaKHX
CTaHJapTHbIX onepauuii npeo6pazoBanHus. s Kanoi H3 BblIEJEHHbIX
THNOBBIX 3aflay pacCMaTPHBAIOTCH BO3MOXHBIE NYTH MOCJEA0BaTeNbHOR
atnpoKCHMAaNHUH.

I'naBa 2 coxep:MT onucaHHe Heo6XONHMOro MareMaTHYecKoro am-
rnapara, H Ha ero OoCHOBe aHaJH3HPYyercsi TaKoe KJ/io4yeBoe AJA 3anay
NPUHATHA peLIeHHH MOHsATHe, KaK ¢dopMajbpHas Moneadb. AHaMH3H-
pYIOTCSI OCHOBHble TPeGOBAaHHS, NpefbsBJsieMble K MOIEJAM, BO3MOX-
Hble NPHHIHIbBI HX [OCTPOEHHS, B3aHMOCBSA3b MEXAY MOAeNAMH, Hpo-
ueiypaMH M MeTORAMH TNPHHATHS pelleHHH.

[Mocnenyroue riaaBbl KOHKPETH3HPYIOT MNOJy4YeHHble pe3yJbTaThl
NPHMEHHTEIbHO K KOHKPETHBIM THHOBBIM 33a7ayaM NPHHATHS DeLUeHHH.
B rsaBe 3 moapoGHO paccMaTpHBAIOTCA MOJENH JHHEHHOIO ynopsio-
YeHHs aJbTepHaTHB. BBOAHTCA cHcTeMa M3 12 KesaTesbHBIX CBOHCTB,
KaxJ0e H3 KOTOPBIX JIETKO HHTepHnpeTHpyercs Ha coJepiKaTelbHOM
ypoBHe, U Ha $a3e 3TOH CHCTEMbI IPOBOJHTCS IIHPOKHH CPaBHHTEJbHBIN
aHaJ/IH3 11eJIOro psiia U3BeCTHBIX Mojesell (Takux, Kak bpsanu-Teppw,
Bepxa, YwakoBa, GIHXKHHX H JaJbHUX CBs3€H, MaKCHMaJbHOro co-
riacoBaHus u Ap.). Takoil noaxox, no3BoJsOWUNA NPH HEOOXOAHMOCTH
BHIGUPATh TAKYI0 MOJieJb, KOTOpasi o6/1afaer xesaarteabHbiMu agst JITTP
B JIaHHOM CJlyyae CBOHCTBAaMH, MpPEACTABJsIETCS aBTOPaM KOHCTPYKTHB-
HBIM H YJOOHBIM TNPH CO3JaHHH peasbHbIX HHTEPAKTHBHBIX CHCTEM.
B ruaBe 4 aHanorHyHbIM ofpa3oM paccMmarpuBaercs H Gosee obmas
3ajjaya o TpyIIoBOM YymopsiioyeHHH o6bekToB. CBOMCTBA ONTHMATbHBIX
IPYNNOBLIX YNOPSAOYEHHH NPH 3TOM, B GOJBLUMHCTBE cBOeM, (opmy-
JHUPYIOTCS KaK ecTecTBeHHble O6OOILIeHHsI COOTBETCTBYIOMIMX CBOHCTB
JIHHEHHBIX YNOPSJOYEHHH, 4YTO HEeCKOJbKO obJeryaer KOHKPETHBIH
aHaJ/H3.

Eme onHoit BecbMa BaXKHOH 3ajaueil fBJseTcs BbljeseHHe NMOAMHO-
»KecTBa JywiiHX o6bekToB. MccnenoBanue moneneit Ajis 3afay Takoro
THNA NPOBOAUTCA B ryaBe 5, HayHHas C AABHO H3BECTHHIX B HCCJ/IENO-
BAaHHH ONepanHil mpocTefIINX Mojesed 3ajauyH O piOK3aKe (OOBIYHOH,
TPeYroabHOMH, JeCTHUYHOH H T. I1.). PaccmatpuBaiorcst M passiHuHble
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THNB GoJiee CNOXKHBIX 3aayY: ¢ HePapXHYECKHMH OrpaHHYeHHSIMH, MHO-
rOKpHTEpHANbHble, MHOrOPIOK3ayHble, a TaKXe 3aJayH TreHepauuH
anbTepHaTHB. [l HUX NPHBOAATCH OCHOBHBIE MOAXOAbI K MOCTPOEHHIO
aJrOPHTMOB pelleHHs H YeJOBEKO-MalIMHHBIX MPOLERyp.

Hakonen, riaBa 6 couepMT npHMepbl pelleHHs psfa NpakTHye-
CKHX 3ajay (nJaHHpOBAaHHE 3acTPOAKH B KPYMHOM TroOpoje, aHalu3
3HAYHMOCTH OTKa30B KOMIIOHEHTOB TEXHHYECKOro YCTPOMCTBA, aHaJH3
nmokasaresjeil KayecTBa MAUIHHOCTPOMTENbHOH NPOAYKLHMH, MPOEKTH-
poBaHHe CBSI3H B HH(POPMAIHOHHO-BHIYHC/IMTENBHBIX CETAX H Ap.).
[lpuBeneHa MeroguyecKass CXeMa KOMIJIEKCHOrO aHalH3a KayecTBa

Bbedenue . Hemwozo odo Bcem

!

rnaba 1. Cxema npuwpmus

pewenul , apxumexmypa cuc -
mem npuwamus pewenud , da-
308s1e” cmpyxmypsi npednovme-
Hud , cmpamezuu  peulents

/ .

rnaba 2. LasoBuie modesu fraba 3. Modenu suwednoeo
cmpyxmypHod annpoxcumMayuu > ynoprdoyenus

P

) /'.aaia 5. Modenu Bvidenenus
fnaba 4. /'pynnaﬁoe rodnHomecmba. ayvutux
pawmuposarue ammepramub

~

Inaba 6. Mpumeps pewenus
npaxmuyecKkux- 3aday

Puc. 0.1. CrpykTypa KHHTH

MalIHHOCTPOUTEJNbHOH NPOAYKUMH, BKJIOYAOUWAs PAJ THIOBBIX 3ajay
PaHXKHPOBKH, BhIGOpA MOAMHOXKECTBA JYUIIHX 00BEKTOB M T. . B 3a-
KJIO4eHHH BblpakeHa HajexAa Ha pa3paboTKy WIMpoKoro HaGopa HH-
CTPYMEHTANbHBIX CPEACTB AJS TEXHOJOTHH INOATOTOBKH U MPHHATHSA
pelieHui.

Hacrosimass kHHra OpHeHTHpPOBaHa Ha CHENHAJHCTOB MO HCCIERO-
BAHHIO OMEpALHil, CHCTEMHOMY aHA/JH3y H TEOPHH NPUHATHS PELIeHHH.
ABropaM xotesioch Gbl HagesiThCsi, YTO CPEAH LWIHPOKOTO Kpyra HHKe-
HepoB, MaTeMaTHKOB, KHOEpHETHKOB, 3KOHOMHCTOB, YIIPaBJIEeHIEB IO-
YTH KaxXAbll B KOHIle KOHIIOB CMOXET HaHTH 4acTh TEKCTa, KOTopas
ero 3aunTtepecyer. Puc. 0.1 noMoxer OpHEHTHPOBAThLCS BO B3aHMOCBS3H
pa3JIMYHbIX pa3jesioB KHHIH.



T'nasa | Hanucana aBTOpaMH COBMECTHO, rJ1aBbi 2—4 BenkuupiM A. P,
rnasbl 5—6 — JlesuubiM M. III. B To ke Bpemsi aBTOpbI Heé OTKa3bl-
BAIOTCSI OT KOJIIEKTHBHOH OTBETCTBEHHOCTH 3a BCIO paboTy B LeJIOM.

OTMeTHM HaKOHell, YTO B Npolecce NMOATOTOBKH DYKOIHCH OTAE/Nb-
Hble ee hparMeHThbl YHTAJNHCh H TPEThbHMH JIHIIAMH (33 YTO MBI HM BecbMa
6aaroiapHe|, XOT H He COYIH YMECTHbIM Ha3biBaTh KOro-iu6o mepco-
HaJbHO) W BO3BpallaJHChb OObLIYHO aBTOpaM ¢ KpaTKOH peleH3Hed
tuna: «B obuweM, HHYEro, HO st Hamucas Ol 06 3TOM no-HHomy!» Yactb
H3 3THX peleH3HH Oblja y4TeHa, 3a OCTaJbHBIMH K€ DeLEeH3eHTaMH Mbl
oCTaBJisieM [OJIHOe MNPaBO HaMHcaTh [0-HHOMY.



F'maBa 1

NMPUHATHE PELUEHHA
H 3AJAYH NPEOBPA30OBAHHSA CTPYKTYP

CBeT HOYHOH, HOUHHE TeHH,
TeHH Oe3 XOHNa,
Psin posameGHNX H3MeHeHHH
MHJOTO JHIA . . .

A. A Pem

Ipu npuHATHH peleHHH OOLIYHOH SIBISIETCS CHTyalus, KOTAa pac-
cMarpuBaemasi npobsnema c¢a1abo CTPpYKTypH3OBaHa d (opMajH3alHH
NOAMAIOTCA JIHIIb OTAEAbHbiE (parMeHThi obuieii nocraHoBku [75].
Hcxonnas undopManusi 3a4acTyio HeMmosHA H/UJIM NPOTHBOPEYHBA, MO-
CKOJIBKY ]ISl ee MOJY4YeHHs] HCHOMb3YIOTCS HE TOJBKO CTPOTrHe 00beK-
THBHblE U3MEpeHHs, HO M 3KCIepTHhe OLeHKH; KOPPEKTHOe MpPHHATHE
pelieHHi B IBHOM WJIH HESIBHOM BHJe TpebyeT JONOTHHTENbHON CTPYK-
TYpH3aUUy 11po6JeMbl, NONONHeHHs HMetowelicss HHpopmaluHu H ycTpa-
HeHHs (XoTsi Gbl YACTHYHOrO) MMelomuXxcst nporuBopedni (25, 99, 105].
B pesyabrarte Takoi o6paboTku HcXoAHast npobJsiema OKasbiBaeTcs afmi-
POKCUMHPOBAHHOH HEKOTOPOH XOpOIIO CTPYKTYPH30BaHHOH mpobie-
MOH, B TOM HJIH MHOM CMBICJIE AOCTAaTOYHO OJNU3KOH K HCXOJHOH H MPH-
Hajjexamel K 3ajaHHOMY KJaccy npobJeM, BbIGOp KOTOPOro ompeje-
JISIeTCH TOCTAHOBKOH 3afayd NPHHATHA peuleHHs.

B nacrosime#t pabote npejsaraercsi KJIacCHPUKALHA TaKHX anmpok-
CHMHpYIOIHX npobieM, Kotopasi 6a3upyeTcss Ha TeOPeTHKO-rpadoBbIX
Mojensix. B paMKax JaHHOH rsiaBbl Mbl PaCCMOTPHMM BHauajle OCHOBHbIE
YPOBHHM apXHTEKTYDbl HHTEPAKTHBHBIX CUCHMIEM NPUHAMUA pellerus
(CIIP) u oxapakrepuayem BKparue 1poGjeMbl, BO3HHKAIOUHE HA TOM
HIH HHOM ypoBHe. [lanee Gyner onHcana ofuias cxeMa nporecca npH-
HATHA pelleHHsi, BKJIOYAIomas 3Tanbl reHepalii H MOATOTOBKH ajlbTep-
HaTHB, UX OLEHKH H aHanu3a 4 T. A. [lo HToram HccienoBaHHS TAKOroO
npoiecca BblABHraercst Ga3ucHasi KOHUEMIMs, NMpeArnoJaraiomas, uro,
HayHHas C HEKOTOPOro MOMEHTA, NPOlEecC BbLIPAGOTKH ONTHMAIbHOIO
pelieHyst MOXeT ObiTb NPEACTaBJIeH B BHJE IIENOYKH MOCAEN0BATEeNbHBIX
annpoKCcHMauuil UMeoedcss CTPYKTYPhl NpPeANOYTeHHH INPH MOMOILH
CTaHJapTHBIX 6a30BbIX CTPYKTYP U3 ONpejesieHHbIX KiaaccoB. Beoasarcs
H KJacCHPHUMPYIOTCS OCHOBHbIE THIBI TAKUX CTPYKTYP, paccMarpHBa-
IOTCS TaKXe BO3MOXHbIE NMYTH 10CJeN0BaTe/IbHON annpoKCHMAaLHUH.

ITonuepkHeM eie, yTo HacTosimasi rJ1aBa HOCHT, B OCHOBHOM, KOH-
HenTtyanbHHH Xapakrep; CTPOrue onpeneneHHs H MaTeMaTHYeCKHE Bbl-
KJIaJKH NPHBOAATCA, NPH HEOOXONMMOCTH, B NOCJHeAYIOIHX TJiaBax.
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