MA3YPOB BJI. A.,
. p.-M. H., mpodeccop,
npogeccop YpajabcKoro (peiepajibHOr0 yHUBepcUTeTa
uM. nepBoro Ilpesuaenra P® b.H. Eabuuna,
Exarepun0Oypr
CMUPHOB A.W.,
K.(p.-M. H., IOII€HT,
MPOPEKTOP M0 MHHOBALMOHHOMY 00Pa30BAHUIO Y PAJIbCKOI0
HHCTUTYTA JKOHOMMKH, YIIPABJICHUS U NPaBa,

r. ExarepunOypr

METO/bIl HEUPOHHBIX CETEN U PACIIO3HABAHUS OGPA30B
N UX TIPUMEHEHHME B OKOHOMMUKE, TEXHUKE 1 ME/IMLIMHE

[enpto HAIMX UCCIETOBAHUM SIBISETCS MOMbBITKA OTBETUTH HA BOIPOC: KAKUM
o0pa3oM MOXHO peann30oBaTh 3G(HEKTUBHBIN BHIOOP M TMATHOCTHKY B MOJEIMPOBA-
HUU He(POpMaTN30BAHHBIX IEJIEBBIX (DYHKIIUN B MATEMATHYECKUX, IKOHOMHUECKHUX H
Apyrux mpuiokeHusx (cMm. [1, c. 365; 2, ¢. 90; 3, c. 375]). [lo HameMy MHEHHIO,
IJIOXO OmpesesneHHass uHGOpMaIus, B, YaCTHOCTH, OTHOCSIIASICA K OTPaHUYCHUSIM
MOJICNIA M €€ KPUTEPUSIM, CETOIHS JOJDKHA 0053aTeIbHO YYUTHIBATHCS B MaTeMaTH-
YECKUX MOJICTISIX SKOHOMHKH (cM. [4, ¢.10-12; 5, ¢. 297-98]).

Ha nam B3risia, HE0OX0UMO OMUCHIBATH B3aUMOCBSI3M BCEX 3HAYMMBIX (Dak-
TOpPOB, HE3aBUCUMO OT TOT'0, HACKOJIBKO TpyAHa 3Ta 3amada. B wactHOCTH, HE0OXO-
JTUMO YYUTBHIBATh B JOMOJHUTEIBHBIX T.H. «IKCTPA-MOJEIAX» (HaKTOPBI, CBI3AHHBIC C
B3aMMO/ICVICTBUEM C BHEIIHEW CPEIION.

DTO OTHOCUTCSI TAK)KE€ K Ba)KHBIM COLIMAJIbHBIM ACIIEKTAM KOHOMUYECKHX SIB-
JICHUM, SKOJIOTHYECKUX OTpAaHUYCHUN U KpUTepHeB M IP(HEKTOB TEXHOJOTHUECKOM
cpenbl; Bce 9TH (GaKTOPHI JOJKHBI OBITh YYTEHBI B 9KCTPa-MOCIISX.

BrimeynomsinyTeie TpeOOBaHUS MOTYT OBITH pPEaTHU30BaHbl B MOJIENSIX MPOTHO-

SUPOBAHUA U YIPABJICHUSA CHUHTC30M IIOAXOJO0B, CBA3AHHBLIX C IIPHUMCHCHUCM 3BpPHU-
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CTUYECKHX METOJOB, METOJOB paciio3HaBaHUs 0Opa30B M HEUPOHHBIX ceTel [6, c.

296; 7, c. 74; 8, c. 156].

PR : DA, TAXON; INFO.
Ns:Z-[ |>x—[ ][ Jargz
S A R

[Toaxon, oCHOBaHHBIM Ha HEUPOHHBIX CeTsIX, I3P(PEKTUBEH B MOJECIUPOBAHUU
yopaBJeHus, B OM3HEC-TUIAaHUPOBAaHUU U B 3ajladyax MporHo3upoBaHus. HelipoHHbie
CETU OCOOEHHO MOJIE3HbI U BaXKHBI OJIarofapsi UX YHUBEPCATbHOCTU KaK MHCTPYMEH-
TOB MOHUTOPHUHTA U MOJEIUPOBAHUS HA OCHOBE UX TEXHOJIOTHUYeCKO 3(PheKTUBHO-
CTHU: OHU SIBIIIIOTCA cpe/icTBaMu (hopManu3zanuu HeQpopMalIn30BaHHOTO.

HelipoHHble ceTH MO3BOJISIIOT PACCMOTPETh OOBEKT MOJICIUPOBAHUS CaM IO
cebe, 0e3 HAHOCHBIX AalIPUOPHBIX MPENOI0KEHUN U CXEM.

HNtepatuBHBIE METOJIBI HACTPOMKU HEUPOHHBIX CETEU MO3BOJISIOT OCYLIECTB-
JSATh TOCJIEI0BATENbHOCTh NPUOJIMKEHU MOJIeNI K peajJbHbIM OOBEKTaM M CHUTYya-
uuam. Pactymas 3 QpekTHBHOCT HEMPOHHBIX CETEl MOXKET ObITh OOBSICHEHA MHOTO-
YUCJIEHHBIMU CIIOCOOAaMU; aHalIorus ¢ (PYHKIMOHUPOBAHHEM YEJIOBEUYECKOTO MO3ra -
OJIMH W3 HHUX, HO CYTh JIeJIa B TOM, YTO HEHPOHHbBIE CETU - UHCTPYMEHTHI JJISI CTPOU-
TEJIbCTBA KyCOYHO IIaJIKUX 3aBUCHUMOCTEW. KpoMe Toro, moreHunans HEMPOHHBIX Ce-
Tel pacrer Onarojaps 3(QpQPEeKTUBHBIM METOJaM pacro3HaBaHus o0Opa3oB. MbI pac-
CMaTpUBaeM 3TOT MOAXOJ B KadyecTBe (PyHIaMEHTAIbHOTO, MOCKOJIbKY OH aKTUBHO
WCIIOJIb3YeT MPUHITUTT KIIACCU(DUKAIIUY TIO TPEIe/ICHTaM.

Mpb1 npuMeHsieM MEeTO/Ibl 0Oy4YeHUs HEUPOHHBIX CETEl K 3a7adye ONTUMH3ALNU
IIpU MOJETUPOBAHUU PA3TUYHBIX CHUCTEM B TEXHHKE M HKOHOMUKE, YUUThIBas He-
dbopManr30BaHHBIE OTPAHUYEHUS U KpUTEepUU. B 3THX MeTomax HavaiabHAsh MOJEINb,
KOTOpasi MOKET OBITh JIOBOJILHO HETOYHOM, MOCIEAOBATENFHO COBEPIICHCTBYETCS Ha
OCHOBE HOBBIX TPEIENCHTOB (YUCIO KOTOPBIX MOXKET OBITh MOTEHIMATHLHO OECKO-
HEUYHBIM ), TOCTPOCHHBIX C TTOMOIIbI0 HEUPOHHBIX CETEH.

MsI nipefinonaraeM, YTo KOHIIENITYalbHask (BO3MOXKHO, €1le He HICHTUDHUITPO-
BaHHAs) MOJIENIb TEXHUKO-PKOHOMUYECKON CUTyallMH SABJISIETCS CIEeAYIoIIei: TpeOy-

€TCsl HAUTHU ONTHUMAJIbHBIA BEKTOp X, 3aJlaHHBIA Kak X =argmax{f(x):xe M N 2D}, rae
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2 - MHOXECTBO N -MEPHBIX BEKTOPOB TakuM 06pa3oM, 4to g;(x)>0(j=1p); M -
HAabOp BEKTOPOB, yJOBIETBOpsOIMX cucTeMe f;(X)>0(j=1m). 3xgech g, - dhopma-
JIN30BAHHBIC 3aBHCHMOCTH; OHM M3BECTHBI, B TO BPEMs KaK 3aBHCHMOCTH f, - He

dbopmanuzoBanbl. MHOXKECTBO M - 3TO MHOKECTBO BEKTOPOB COCTOSIHHS, JIOMYCTH-

MBIX COIJIACHO M HedopManu3oBaHHBIM KpuTepusam. IlycTh ajst ar000r0 j U3 MHO-
’KECTBA 1, M M3BECTHHI MHOYKECTBA IpeneneHToB M; u N;, rae M, - HEKOTOPBIN 3a-
JIaHHBIA HA0Op BEKTOPOB COCTOSHHMSA, JOMYCTUMBIX IO j-My OTPaHUYEHHUIO, U N, -
COOTBETCTBEHHO, MHO>XECTBO HEIOIIYCTUMBIX BEKTOPOB.

IIpenmonaraetcsi MOCTPOWTH HEHPOHHYIO CHCTEMY NS, , OTKIHK KOTOpPOM

NS;(x) Claexyromu:

NS 1 ifxeM i
=11 ifxen,
. 1 t>0, .
@yuknusa ;0 NS, (x)=sgn f,;(x), rme sgnt= 1t COOTBETCTBYET HEUPOH-

HOU ceTu NS -

Ecnmn nenesast dpynkuus f HenWs3BecTHA, TO HEUPOHHAsA CETh MOXET MCIOJIB30-

BaThCS U IS MOJenupoBaHus 3Toll pyHkuuu. C 3TOM LENbI0 MBI JeIuM 00JIacTu ee

3HaueHUi Ha mnonxoOmactu A . IlpeAnonoxum, YTO MNpeUeeHTHbIE MHOXKECTBa

F,i=1k , U3BECTHBI - INPHU X € F, BBIIIOJIHEHO f(X) € A .

1
Torma Mbl MOXKEM ITOCTPOUTH HEMPOHHBIE CETU BUA

1 ifxeF;
NS, (x) =11, ifxe| JF..

Kpurepuii ctpoutcst corinacHo CIeayromen cxeme:

A, iffINS(x) =1,  wunaue
A,, IfINS,(x) =1, WHaye
f(x)e
A, IFINS, ;(X) =1, unaue
A

Hauanphas 3agaua MoxeT ObITh IPUOJIMKEHHO pellieHa CIEIYIIUM 00pa3oMm:
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MBI TEHEPUPYEM BEKTOPBI X CIy4allHBIM 00pa3oM U MPOBEPsieM, JOMYCTUMBI U OHU
(T.e. MpUHAIIEKAT JIM 3TU BEKTOPbl MHOXECTBY M (12 ), BBIUHCISIEM 3HAYCHHE

fNS, (x) , KOTOpO€ 3aTEM UCTIONB3YyeTCs JJIsl OLICHKU 3HAUeHUs PyHKIUU f .

I[HCKpHMHHaHTHLIﬁ aHaJIu3

MslI 3HaeM, yTo D =D, UD, — HOAMHOXEeCTBO R", HO MBI HE 3HA€EM TOYHO MHO-
)kectBa D, U D,, U3BECTHBI TOJLKO MOJMHOXKECTBA IpEHeACHTOB: A U3 D, u B u3
D,. MBI MOX€eM anmnpoKCUMUPOBATh HEU3BECTHBIE MHOXKECTBA D, C IOMOILBIO AUC-
KpUMUHAHTHOM QyHKIMU f W3 kinacca PyHKud F:

f(x)>0,xe A
f(x)<0, xeB,
feF.

3agauya HaxoxaeHuss GyHkuuu f B (1) sBIsieTCS 3a7ayed AUCKPUMHHAHTHOTO
ananu3a DA(A,B,F,), rie F kiacc nonyctumbix ¢pyHkiui. Hanpumep, B kauectBe F

MOTYT OBIThH BbIOpaHBI:

F:LIN:>f(x):f(xl,...,xn)zzn:zixi ; F=AFF = f(x)=) 72X +1 ;

1

F =Quadr = f(X)=(z,X)+7,+ Y z;XX, , ¥ TaK jganee — cM. [9, ¢.67; 10, c¢.122].

KomuTeTHbBIE penieHnsi NPOTUBOPEYNBOI CHCTEMbI YPaBHEHH i
H HEPABEHCTB
KoMuTeThl - HEeKOTOpBhIC 000OIICHUS IMOHATHS PEIICHUS IS CIydas MPOTHBO-
pPEUYMBOI 3a/1aud, B YACTHOCTH B MAaTEMaTHYCCKOM IIPOrPAaMMHPOBAHMH M B PaCIIO-
3HaBaHMM oOpa3oB [11, c. 21-22; 12, c. 33].

Onpenenenue. PaccMoTpuM crcTeMy ypaBHEHUN U HEPABEHCTB:

h()=0 (el

f,(x)<0 (jeJ), (1)
Xe X,

rae X - MPOU3BOIBHOE MHOXKECTBO, h M f; - HEKOTOpBIE QyHKIHMMY.
Cuctema (1) MoxeT ObITh HecoBMecTHOM. Torga komuteToM cuctemsl (1) sB-
nsercst Habop C :{xl,...,xq} U3 X  TakoM, 4ro Kaxmoe orpanuuenue B (1) ymosie-

TBOPSIETCS OOJIBIIMHCTBOM 3JIEMEHTOB C .
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3ametuM, 4TO ObUIO OBl OOJ€e KOPPEKTHBIM MPEANON0XKHUTh C YMOPsSI04YCH-
HBIM, T.K. B HEKOTOPBIX 3a/lauyax 3JEMEHTbhl KOMUTETAa MOTYT MOBTOPIThCA. B Takux
CJIydasx Mbl JOJDKHBI MPEANonarath, uto C =[x',...,x%].

Takum oOpa3om, Mbl BUJAUM, YTO METOJ] KOMUTETOB - 3TO METO/, UCIOIb3YIO-
A BMECTO PEIICHHUS KOMHUTET C, METOJ, OCHOBAaHHBIM Ha OOOOIICHUM TTOHSITHS
pelieHus B cliydae MPOTUBOPEUYUBOM 3ajauyu. DTO OTHOCHUTCS K 3ajadyaM, HE UMEIo-
IITAM OOBIYHOTO PEIICHUS.

Mpb1 paccMaTpuBaeM KOMUTET OOJBIIMHCTBA U p - kKomuteT. Komurer 00ib-

IIMHCTBA — TaKOW HAOOp 3JIEMEHTOB, YTO KaXJOMY YCIIOBHIO paccMaTpUBaeMOW 3a-

Ja4l yAOBJIETBOPSET OOJIBIIMHCTBO €ro 31eMeHTOB. Ero o0o61ieHue - p - KOMUTET -
JUIE HEKOTOPOH 3aJadu (HAaWTH X, MPHHAUICKAIINA HA00PY M., i<l ) — 3TO Takoe
KOHEUHOE MHOXECTBO C, YTO JJis I0OOTOo i e | BeIMOJMHEHO |[CNM, |> p|c].

Curyanuu, korja KoMuTeT ( p=1/2) HEe CyHIECTBYET, BechMa peAku. B cimydae
npocTtorn cucrembl f(x)=a, f(x)=b rme a=b Mbl MOXKEM €€ pacCMaTpUBATh U KAaK
CUCTEMY KaK CHUCTEMY OTHOCUTENIBHO X, U KaK CUCTeMYy OTHocuTeiabHO f. B o0oux
CIy4asiX CyIIECTBYET p- KOMUTET Ipu p=1/2.

KomureTsl 1jisi JMCKPUMUHAHTHOTO aHAJIU3A [5]
Paccmotpum 3amauy DA(A, B, F): HailTu pazaenstonryto ¢GyHkiuo f HU3 Kiacca

byHKIMi F:

f(a)>0 (fora fromA),
f(b)<0 (for b from B).

Paznenstromuit komurer C =[f;,..., f,] — 3TO Takoe ymopsao4eHHOE MHOXKECTBO

u3 F, 4to:

JUTs Kakzioro a u3 Al f(a)>0 mis 6onbliMHCTBA | U3 {l,...,m},

IUTSL Kaxa0ro b u3 B: f(b) <0 mis GosnblumHCTBA i U3 {L,...,m}.

TeopeMa CyIIeCTBOBAHUS p - KOMUTETA CUCTEMbI MHOKCCTB!

Ilycte M,,...,M_ - HEKOTOpbIE MHOXECTBA, U k TaKOE€ HATypaJbHOE YHUCIIO,

m

qTO:

a) k/m> p rae m4YKCIO MHOXKECTB;

191



b) npou3BoOIbHBIE k MHOXECTB UMEIOT HEMYCTOE MEPECCUCHHUE.
Torga p - KOMUTET CYLIECTBYET.

TeopeMa CyIIECTBOBAHUS KOMUTETA JIMHCHHOM CUCTEMEI HEPABCHCTB:

Heo6X0AUMBIM U JOCTATOYHBIM YCJIOBUEM CYLIECTBOBAHMS KOMHTETA CUCTEMBI
(c;,X)>b;(j=1m) sBIsieTcs ycnoBHe: Kax[as [apa HEPaBeHCTB COBMECTHA. B sTom
ciy4dae |C . |<m+1.

min

TeopeMa CyIIECTBOBAHUS Pa3ACSIOIICTO KOMUTETA:

[lycTte A 1 B - HEKOTOpbIE KOHEUHBbIE MHOXKECTBA. APOUHHBIN pa3aensronuil
KOMHUTET JJI1 A U B CYIIECTBYET TOrJa M TOJBKO TOTAA, KOTAA IEPECEUYEHUE MHO-

KecTB A u B mycro. B atom cityyae |[C| . </ AUB|+1.

min
JIBOiICTBEeHHAsI CCTEMA JIMHEHbIX HEPABEHCTB VIl HAXO0KICHUSI
TYNMKOBBIX IOACUCTEM
Jliist cucremsl
(c;,x)>0 (j=1m) (2)

MbI CTPOUM JIBOMCTBEHHYIO CUCTEMY

duic;=0,ux0 (3)
j

ITycts U ={u:(3)}, U*={u',...,u’} - MHO)XeCTBO (pyH/IaMEHTANbHBIX PEIIEHHH CHCTeE-

Mbl (3). Torma J, =J(u') - MHOXECTBO HOMEPOB CTPOTO MOJIOKHUTEITHHBIX KOMIIOHEHT
u' - SBIIIETCS MHOXKECTBOM HMHICKCOB MUHHUMAJbHBIX (10 BKIIOUEHHUIO) HECOBMECT-
HBIX TIOJCHUCTEM CUCTEMHI (2).

Eciu S - MHOXXECTBO MHJEKCOB MaKCUMaJIbHOM COBMECTHOM MOJCHUCTEMBI CHU-
cTeMsbl (1), TO S He comepkut J,: S ¢ J (Viels).

3aMeTuM, YTO COBPEMEHHOE Pa3BUTHE TEOPHH KOMUTETOB OTHOCUTCS K cdepe
VMHTEIJUICKTYaJbHbIX HEUPOHHBIX CETEW, @ HUMEHHO CIIOUCTBIX CeTe. J[eMCTBUTENBHO,

METOJI KOMUTETOB CBSI3aH CO CIICAYIOIIEH HEUPOHHOM ceThto: ecii C =[f,..., f,] - He-

KOTOPBIN pa3Aeisionuii KOMUTET, TO MMEETCA CeTh Z (HadajabHas 3aaada) —> S

(cencopubli  cmor) — f=[f,..., f]] (CKpBITBI cIOH) — (BECOBOM cilol )

—sgn(f,z)=argz [13, p.87; 14, p.144-145].
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METHODS OF NEURAL NETWORKS AND
PATTERN RECOGNITION AND THEIRS APPLICATIONS
TO ECONOMY, ENGINEERING, AND MEDICINE

Our first question is the following: how is it possible, to analyse the efficient
choice and diagnostics, in the modeling the non-formal objective functions, in to
mathematical, economic and other applications — see [1, p.365; 2, p.90; 3, p.375]. In
our opinion, today, uncertain information, as well as unformalized constraints and
criteria, should be necessarily taken into account in mathematical models of the
economy (see [4, p.10-12; 5, p.297-98].

Therefore, it is necessary to describe the interrelations of all significant factors,
no matter how difficult this task may be. And it is also necessary to describe the cir-
cumstances that are conventionally referred to as “extra-models” ones.

The point is that rather important social aspects of economic phenomena, as
well as ecological constraints and criteria and the effects of natural and technological
environment, all turn out to be “extra-models”.

The above requirements can be taken into account in control and predicttion
models by synthesizing and organization models and approach, by organizing expert
judgements, by using heuristic methods, pattern recognition, and neural networks [6,
p.296; 7, p.74; 8, p.156].
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Neural networks are efficient in formalizing the control, business planning, and
prediction processes. Neural networks are particularly useful and important because
of their universality as tools for simulation and monitoring and due to their techno-
logical efficiency: they are tools for formalizing the non-formalized.

Neural networks make it possible to consider the object of modeling itself ra-
ther than some a priori assumptions and frames that are prepared in advance.

Iteration methods of tuning the neural networks allow one to implement a se-
quence of more and more precise fittings (coopka, mpucroco6ienne) of a model to
real objects and situations. The increased (yBenmumBaromascs) efficiency of neural
networks can be explained in numerous ways; the analogy with human brain’s func-
tioning is one of them, but the heart of the matter is that neural networks are tools for
constructing piecewise smooth (rmagkue) dependences. Moreover, this potentiality of
neural networks is supported by advanced pat-tern recognition methods. We consider
this approach like fundamental because it actively uses the classification-by-
precedent principle.

Here the apply the methods of neural networks training to the optimization
problem of modeling different situation in technology and economics by taking into
consideration un-formalized constraints and criteria. In these methods, the initial
model, which may be rather inaccurate, is successively refined as the new precedent
information (which may be potentially infinitive) is constructed through the use of
neural networks.

We assume that a conceptual (perhaps not yet identified) model of a technical-
economic situation is as follows: it is required to find an optimal vector %, given by

g =argmax{f (x):xe M N2}, where 2 is the set of n-dimentional vectors such that
9;(x)>0(j=1p); M is set of vectors that satisfy the system f,(x)>0(j=1m). Here g,
are formalized dependences; they are known, while the dependences f; are not for-

malized. The set M is a set of state vectors that are admissible according to m un-

formalized criteria. Let, for any j of the set Lm, the precedent sets M, and N, be

known, where M; is some known collection of state vectors that are admissible ac-
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cording to the j-th constraint, and N, is the collection of inadmissible vectors.
It is proposed to construct the neural system NS, whose response (oTkiuk)
NS, (x) is as follows:

1, ierMj,

st(x):{_l’ ifxeN,.

1fort>0;

' corresponds to the
—1 otherwise,

The function f,: NS;(x)=sgn f,(x), there sgnt ={

neural network NS; .

If the criterion function f is not known, than the neural network can be used
for modeling this function as well. For this purpose, we partition the range of values
the criterion into the subregions A. Suppose that the precedent sets F,i=1k, are
known, such that whenever xeF, than f(x)e A.

Than we can construct the neural networks of the form

1 ifxeF;
NS, () =1_1, ifx e JF..

The criterion is modeled according to the following scheme:

A, if NS (x) =1; otherwise

A,, If NS, (x) =1, otherwise

f(x)e

A, IfINS,_,(x) =1, otherwise
A.

The initial problem can be approximately solved in the following way: we gen-

erate vector x at random, verify whether they are admissible (i. e. whether these vec-

tors belongs to M N2 ), and calculate fNS,(x), which is then used for the estimation
of the values of the function f.

Discriminant analysis

We know that D=D,UD, is the subset of R", but we do not know exactly the
sets D, and D,, we only know the precedent subsets: A from D, and B from D,. And
then we can approximate the unknown sets D, through discriminant function f from

functional class F:
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f (x) >0 for all x from A,
f (x) <0 for all x from B,
f fromF.

And the problem of finding the function f in (1) is discriminant analysis problem

DA(A,B,F,), here F is the class of feasible functions. For example, F may be:
F:LIN:>f(x):f(xl,...,xn):zn:zixi ; F=AFF = f(X)=> 2% +1, ;
1

F =Quadr = f(x) =(z,X)+2,+)_z;%x,, and so on —see [9, p.67; 10, p.122].
The committee solutions of contradictory equations and inequalities system

The committees are some generalizations of a solution conception on a case of
improper (contradictory) problems, in particular in mathematical programming and in
pattern recognition [11, p.21-22; 12, p. 33].

Definition. Let’s consider a system of equations and inequalities:

h.(x) = 0(i belongs to I),
f;(x) <0(]j belongs to J), @
X belongs to X,

where X is an arbitrary set, h and f; are some functions.
The system (1) may be inconsistent. Then a committee for (1) is the set
C ={x1,...,xq} in X such that each relation from (1) is satisfied by the majority of the

set of members of C.

Note that it may be more correct to assume that C is ordered set because for
some problems the members of committees may be repeated. In such cases we must
suppose that C =[x',...,x"].

So, we may see that the committee method it is the method where we use (in-
stead of solution the committee C), it is the method based on the generalization of
solution conception on the case of contradictory problems. It is: for the problems
which have not the common (or usual) solutions.

We may consider a majority committee and the p- committee. The majority

committee is the assembly of elements — such that for each condition of considered

problem the majority of elements are satisfied to the condition. The p- committee for
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some problem(in abstract form; to find x, x belongs to the set M, (i belongs to the
set 1)) is the finite set c such that for any i from 1: |[CNM, |> p]c]|.

The seldom example where the committee (by p=1/2) no exists. We may con-
sider f(x)=a, f(x)=b, where a=b, as system relatively x, and also like system rela-
tively f. In both cases here may exista p- committee by p=1/2.

Committees for discriminant analysis [5]:

Let’s consider the problem DA(A B, F): to find the separating function f from

functional class F:

f(a)>0 (fora from A),
f(b) <0 (for b from B).

The separating committee C =[f,,..., f,] is ordered set from F:
For each a from A: f(a)>0 for majority i from {1,...,m},
For each b from B: f,(b)<0 for majority i from {1,...,m}.

An existence theorem for a p-_committee of a system of sets:

Let M,,...,M_ be some sets. And let k be such a natural number that:
a) k/m> p where m is the number of sets;

b) arbitrary k set have a non-empty intersection.

Then the p- committee exists.

An existence theorem for a committee of linear inequalities system:

The necessary and sufficient condition for existence of a committee of system
(c;,x)>b,(j=Lm) is: each pair of inequalities is consistent. And moreover,
|C. .. |<m+1.

min

An existence theorem for a discriminant committee:

Let A and B be some finite sets. The affine discriminant committee for A and B

exists < the intersection of sets A and B is empty. And |C|_ < AUB|+1.

min

The dual linear inequalities system for finding the deadlock subsystems

For system
(c;,X)>0 (j=1m) (2)

we build the dual system
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Zujcjzo, u>0 (3)
J

Let be U ={u:(3)}, U*={u',...,u’} be the set of fundamental solutions of system
(3). Then J, =J(u'") - set of numbers of strictly positive components of u' is the in-
dexes set of minimal (in sense of including) non-solvable subsystems of system (2).

If s is the indexes set of maximal solvable subsystem of system (1) then S is
not including the J.: S ¢ J.(Viels).

Note that modern development of committee theory lies in sphere of artificial
neural networks, namely - of the layered networks. Really, the committee method is

connected with following neural network: if C =[f,,..., f,] is some discriminant com-

mittee, then we have the network z (initial problem) — s (sensor layer) —
f=[f,....f,] (latent layer) - [Z,,...,Z,] (weight layer) — sgn(f,z)=argz [13, p.87;
14, p.144-145].
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