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I 

1 , BBE')',n;eHHe 

B cospeMeHHh1x 3KcnepnMenTax Jl.llepnoii: ¢>n;nKn cymecTByeT uerrblft · 
pAA Jana'l, pemeHHbiX c ncnorrLJOBamieM MeTona .popMarrhHhiX neft
ponnhrx ceTeii [1, 2, 3, 4]. PaccMoTpnM Jana'ly pearrma.o:mr 6yrre
BhiX neftpoHHbiX. ceTeft c lKeCTKHMn, nenacTpansaeMbiMH CB~3JIMII. To 
eCTh Tpe6yeTCJI peannJosaTb ylKe. o6yqennyroneftpoanyro ceTb, npc.o:
HaJHa'lemzyro .IlllJI HCll0llh30BaHHJI, IICKlliO'IaiOntero JJ:OnOllHIIT?llbHOe , 
nrrn rrepeo6yqenne. 

3miMeHTOM neftponnoil: ceTn JIBllJieTCJI ¢>opMairbHhiH neftpon. Ey
rren HeftpoH MOlKCT 6b!Tb peanii30BaH C HCllOllh30BaHIIeM pa3llH'IHhiX 
¢>n3n'IecKIIx npnHIIIIllOB npeo6pa30BamiJI nn¢>opMannn [5]: anarroro
BaJI, OllTII'ICCKaJI, OllT03lleKTpOHHaJI o6pa6oTKa, Ha OCHOBe P3C, Mar
HIITHbiX MaTepnarron n .o:p. B Mnposoft npaKTHKe JIBITJieTcJI o6nrenpn-. 
HJIThlM [4, 5, 6, 7, 8] peannJOBhlBaTb 6yrres neftpon na ocnose onepaunil: 
¢>opMarrbnor6 neftpo6aJnca,· KoTopble 6y.o:yT nepeqncrrenbr nnlKe. 

. · Mb! npe.o:rraraeM pearrnJOBhiBaTb 6yrren neftpon KaK 6yrren.y tl>YHK
IIIIIO, IICIIOllb3YJI BCe npeHM)'mCCTBa npnMeHeHHJl tl>YHKUIIOHallbHhlX 
JIOrH'tleCKHX 3JieMeHTOB. llpH 3TOM )l;OCTHraeTCH MaKCHMairhHaJI CKO

pOCTh npHHliTIIJI pemenn~ nprr a6~orrroTHO TO'IHm.i norryqenmr Bhl
xo.uHoro c~rHana, qTo .S:BJUieTca: .aKTjaJihHbiM B conpeMeHRhiX Ja.ua

qax 3KCIIepnMeHTallhHOH ¢>ir31IKII. .Ilrrll pemeHIIJI llOCTaBllCHHOft 3ana
'lll neo6xonnMo rrpencTasnTh rrornqecKyro tl>J:'HKIIIIIO 6yrrena nefrpoaa 
B cooTBeTCTByronreft ¢>opMe. IIpe.o:rraraeTCJI anropnTM norry'IeHnJI MII
HHMallhHOft II KpaTqaftmelf ):\113biOHKTIIBHOll HOpMarrbHOft ¢>opMbl yKa-
3aHHOft tl>YHKUIIII. 

2 MHHHMH3aima !}>yHK~HH 6yneBa Heii:poHa 

<lJopMallbHhlM 6yrreBblM HeftpOHOM Ha3b!BaeTCJI CllC.O:YIOlllliH HCnOllHII
TCllb (eM.. [9]). 06o3Ha'IHM MHOlKecTBO BXOJJ:HhiX naHHbiX, COCTOJI
nree II3 ayrreil: n enHHnn, neKTopoM x. KorrnqecTno KoMnonenT 3Toro 
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neKTopa onpe.o:errl!eT q:rrcrro sxo.o:on neii:pona. KalKJJ:OMY nxo.o:y cooT
BeTcTnyeT nerriiqnHa Wi, Ha3biBaeMrur necoM, rne i o6oJnaqaeT no~rep 

nxo.o:a neftpona. C:rrrnarr nnyTpennero noJ6ylK.o:ennll N neftpona onpe
nerrl!eTcl! no crrenyronreft ¢>opMyrre: 

N = :L x; w;. 

Bbrxonnoil cnrnarr y o6pa3yeTCJI rrpnMenen:rreM rronrcTII'lecKoii: ¢>ynK
nnH F K carnarry nnyTpennero noJ6ylK1\CHIIJI 

y= F(N). 

B crryqae 6yrresa neftpona rror:rrcT:rr'leCKaJI .pynKUHJIHMeeT crrenyronruft 

BII,O: 
F(N) = B(N- C), 

rne C - ne:rrr'I:rrna rropora soJ6ylKnen:nJI nefrpona, 

{ 
0, 

B(z)= 1, 
nprr 
np:rr 

z :<::: 0, 
z > 0. 

(1) 

HeftpoHHaJ! ceTb q,op~mpyeTCJI n3 neKOToporo qncrra cpopMallbHhlX 
neftpOHOB, BhlXOAhl O.IIHIIX HeftpOHOB IIOnaiOTCJI Ha BXO.Ilbl npynrx, BXO
Ahl H€KOTOjlhlX HeftpOHOB 06bJIB:tJIIOTCJI BXOnac.m Bcefr CCTH, BblXOAHhl~I 
CHrHaJIOM CeTII cqnTaeTCSI BbiXO.UHOfr CHrHa-'1 KaKOrO-TO MHOJKeCTBa 

nefrponon ceTn. Eorree nonpo6noe :n cTporoe orrpe,n:errenJie q,op~rarrh
nofr nefrponnoil: ceT:n nano B pa6oTe [10]. 

TeM ca::.rbnr cpopMa:IbHhlfr 6yrres nefrpon :nMeeT na axone 6yrren aeK
Top naHHhlX, Ha BhlXOne naeT TaKlK€ 6yrreay BCJill'lllHY. Ilp:n 3TOM 
no onpenerreHJIIO nnyTpennJie npeo6paJoBaHIIJI rrpo:rrJBO.D:JITCJI, soo6me 
rosopll, c nporrJBOJihHhlMII qrrcrraMn N II C. Ha ocnone 3Toro rpop
Marrbnoro onpenerreHHJI nefrpona cTpOl!TCJI II ~!eTOJihl ero arrnapaTnoii 

pea:rrrJaUIIII. 

Eyrres nenpon pearrll3yeT Krracc rrorrr'lecKIIX cpynKUIIii Mnorrrx rre
peMeHHbiX, Ha3b!BaeMhlX iliiHeiJ:HO pa3neJIITMbl>lll tPYHKITnll~ni [9]. j\Ju
HIIM!BaUllll rrpenCTaBITCHIIJI3TOII 6ycresoft tPYHKIIIIll 6yneT IIpOII'lB~J:ICHa 
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B CMb!CJie liOJiy<ICIDI1C MHHH~IaJibHOll H Kpayqai\meii .llll3'b!OHKTHBH0ll 

rropMaJihHoii ¢>opMb! (LIH<l>). Hn:lKe cne.n:yeT, 'lTO 3TH npe.n:CTaBJieHHlC 

COBITa.llaiOT [11, CTp. 173]. 

Ilpn pea::rn3aURliX B mme cxeM JII06a>I .IIH<l>, no cpaBHeHHIO c .n:py

rmnr ,PopMa~m npe.n:cTaBJieHnll, .n:aeT rran~IeHomee qncno cTynerrefr, 

paBHO€ 2, 'lTO liBJili€TCll Ba:lKHhnl .llllll o6ecne'leHllll Ha.lle:lKHOCTll H 6bi

CTpO.ll€llCTBHll CX€M [11, CTp.99]. 

2.1 Jln:HeHHO pa3.n;eJIHMbie H MOHOTOHHO B03pacTaiOI:QI'Ie 6y

JieBbi $yHKI:li'IH 

BBe.n;e~l cne.n:yiOIIIHe o6o3HaqerrmL CnMBOJIO~I & 6y.n:eM o603Ha'laTh 

¢>YHKUHIO "nornqecKoe II" (KoH'biOHKUIIll), a cn~morra~m + nrrn V -
"rror:rrqecKoe IIJIII" (.n::rr3'hiOHKUHll). 3rraK KOH'hiOHKUHn 6y.n:e~1 orryc

KaTh, €CJIH H3 KOHT€KCTa O'lCBI'l.llHO npncyTCTBH€ 3TOH orrepaUHH. <l>yHK

UH!O "liHBEPCli5I" 6y.n:eM o6o3Ha'laTh qepToii CBepxy. CIIMBOJIOM xu 
6yn:eM o6o3Ha'laTh pe3yJihTaT crren:yromeii: orrepanHH 

X
17 := xu v X if' 

r.n:e lT - napa~IeTp, paBHhlH 0 rrn6o 1, a x - rrornqecKM rrepeMeHHa>I. 

0'l€BHJIHO Bb!IIOi!HCHH€ CliC.llJ'!Olll€TO COOTHOID€HHll: 

xu= { x, 
x, 

!!pH 

rrpn 

CT = 0, 
<7=1. 

(2) 

Bne.n:eM cl!eJJ:yiOIDIIe orrpe.n:elleHHll, rreo6xo.n:m.Ihle .llllll .n:a.;IhHeiimHx 

paccy:lK.llCHHH. 

OnPEllEi!EHIIE 1. JiorrrqecKn"r BeKropoJr x pa3Meprrocrn n rra-

3UBaeTCH yrropzao'leHHI>Iii Ha6op (x 1, x2, ... , Xn) 6ynenux rrepeMeH

HUX Xj, j = 1, 2, ... , n. EyJJ.e:o.r roBopnTb, 'ITO BeKTop x rrpeBocxomrr 

B€KT0p y, CCJIII .l{JIJI Km.IIIOH€HT 3TIIX B€KT0pOB BbiiTOJIH€HU c,reaym

Ill1I€ HepaBCfiCTB<l 

Xj 2: Yj· j = 1, 2, .... II. 
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OnPEllEi!EHIIE 2. Jirrrreifrro p8.3.z<ennMOIIH8.3b!Baror 6yneny pyHK

wrro MHornx rrepeMeHHI>IX, rrpe.z<cTaBnMyro B crre.z<yromeM Bn.z<e 

j( X1, •.. , Xn )=: i/ ( t W; X;- c) , 
1=1 

r.z<e pyHKUIIH il orrpe.z<enHeTcH cooTHomeHneM (1). 

OnPEllEilEHIIE 3. <l>yHKUIIH J(x1, ••• , Xn) Ha3UBaercH MOHO

TOHHO B03paCTaiOmeif, CCJIH .l{JIH JII06UX TaKIIX Ha6opoB a II ;J, 'lTO 

a :'0 ;J, BbiiiOJIHCHO HepaBeHCTBO 

!(a) ::; J(/J). 

PaccMoTpnM B3am.mhle cBli3H Me:lK.lly Krracca:vnr miHeiirro pa3.n:e::rn

Mh!X ll MOHOTOHHO B03paCTa!OIDliX ¢'YHKUHH. 

TEOPEMA 1. llycTb J(x1, ... , Xn) -- rrpomBOtfbHa>I .'IIIHeliHo 

p8.3.z<e,7JIMall pyHKUHH c BHyrpeHHIIMII rrapauerpa~m { u;;}7=1 II C. To
r.z<a rrarraercH raKorr Ha6op if= {o-1. ... , <T,.}, 'lTO pyHKUHH 

J"(x!, ... , Xn) = f(xl.', ... ,X~") 

6y.z<eT MOHOTOHHO B03pacTaiOIT(€If. 

liOKA3ATEilbCTBO. IIorro:lKIDI 

{ 
1, 

O'j = 0, 
!!pH 

rrpn 
W; 2: 0, 
W; < 0. 

(3) 

(4) 

IIycTh .lllill liOrii'l€CKOro B€KTOpa a n~reeT MCCTO paBeHCTBO !" (a) = 1. 

IloKaJKeM, qTQ ,[(.iDI JII06oro /J, Ta.KOrO 'G:TO iJ 2: C: BCer.na BbiiiOJIHeHO 

cooTrromenne J"(/J) = 1. Te~r ca~Ihl~l Tpe6yeTCH .n:oKa3aTh crre.n:yromee 

HepaBCHCTBQ 

( t W; a'[' - C') :5 ( t W; {3(' - C) . 
:=1 t::;:l 

(5) 

B CllllY Hamero Bbl6opa iJ::::: a, 'lTO, no orrpen:e:remiiO, .!\aCT BhliiO;I

Hemrc CIICTe~Ibl HepaBCHCTB 

{3; - Ci; 2': 0, ,3; - <'i; ::; 0, 
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Torna, Y'lllThlBM cooTHomeane ( 4), nonyqaeM cnenyromne yTsep~ne
HHH: 

WIII w; ::C: 0 =} a; = 1 =} w;(f3i' - af') = w;({3; - a;) :;:: 0, 
€Cliii w; < 0 =} a;= 0 =} w;({3f' - af') = w;(jj;- 0:;):;:: 0. 

CnenoBaTeJr:ono, cyMMa 

n 

L w; ({3'(' - af') 
i=l 

cocTO!lT TO:IbKO nJ aeoTpnuaTeJibHbiX cnaraeMbiX. TaKnM o6pa1o1r 
B:OIIIO:IH€HO COOTHOTII€HIIe ( 5), H H1I€€T M€CTO HepaBeHCTBO 

B ( t w; af' - C) :5, B ( t w; {3'(' - C) , 
1=1 I=l 

TO CCTb j 8 (/J) = 1. 

BoJb1Ie'r upomnorrbHbie neKTophl 5 n iJ TaKxre, '!TO 5 :5,_ iJ. Ecmr 
f 8 (5) = 0 n f 8 (,B) = 0, Torna crrpase.unnso aepaseacTso 

!8(~:5,~~. (6) 

Ecrrn f 8 ( 5) = 0 n f 8 (/J) = 1, To nMeeT 1recTo aepaneHCTBO ( 6). II pxr 
j 8 (a) = 1, KaK 6biJIO .UOKaJaHO Bb!IDC, j 8 (,G) = 1, II03TOMY Hepa
BCHCTBO (6) TaK~e cnpasennnso. Crre.uosaTeJihHO, <jlyHKUHl! (3) nn" 
3a.n;aHHbiX COOTHOID€HII€M (3) IIapaMeTpOB {a-t, ... , an} HBIT.SI€TC.SI MO

HOTOHHO BoJpacTaiOIIIeli 6yneso:ti <j>yHKmreli. Teope~ra .uoKaJaHa. 

CITEllCTBI!E 1.1. Jiro6M JinHeiiao-paJ.zremrMM cjlyHKWIH Mo;n:cT 

6biTb rrpeo6pa30BaHa B MOHOTOHHO B03paCTaiOUIYIO IIyTeM fiHBCj)TII

pOBaHH5I COOTB€TCTBYIOIIJIIX BXO,aHbiX nepe~ueHHDIX, a H.\I€HHO TeX, K0-

3ppHUfiCHTbi W; rrpn KOTOpbiX MCHbUie 0. J1mr IIO-.zrpyroMy: lJH<J> 
wrn KH<P cjlyHKllHH 6y;resa Her1poHa 6y.zryT oTml'IaTbCH aT lJH<P nmr 
COOTBCTCTBCHHO J(H<J> KaKOH-TO MOHOTOHHO B03pitCTaiOUIC1I pyHIG.!Ilil 

TO:rbKO FIHBC[lCIICII COOTBCTCTB.)!IOUifiX rrepe.\ICHHbiX. 

CITEllCTBI!E 1.2. TaK KaK MHHII.\IaoTbHM II KpaT•miirwur lJH<P 
JrJIH MOHOTOHHo so1pacraromer1 pJ'HKIUIH conrra.zraror. To nn cpop.Hbi 

6y.zryr conrra.zraTb 11 .zrnll pJ'HKIIHH 6yaena Her!poHa. 
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Ecnn MOHOTOHHO B03pacTaJOlllaJl <j>yao:nnl! ~!O~eT 6hlTb nonyqeaa 
113 mo6oft JillHCHHO p0.3.Uei1II~!Oll <j>yHKUIIll. TO l!Bill!eTCl! Jill nony'leH
HaJl MOHOTOHHM <j>yHKiliil! mmeliHo pa3.uer!II).!Oli? Ecnii na. '!eMy 6y
nyT paBHbi napa,reTphl 3Tofr <j>yHo:nnii. Ha 3TOT sonpoc naeT oTBeT. 
cnenyrornal! Teope1ra. 

TEOPEMA 2. Ecmr mme11Ho-paJ.zremDIM cjlyHKIIIIH 

J(.l') = e ( t u•;.l:;- c), 
J=l 

II.\IeeT MOHOTOHHO BO.JpaCTa!OU!Ifii o6pa3 j 8 (X 1, .... X n) = j ( xf' • ...• X~"). 
r.ae 

a; = 1. 
a;= 0, 

!I[JH 
npn 

U'i:::: 0, 
W; < 0. 

TO j 8 ( l'I· ... , l'n) TaK)Ke HBIIHCTCH m!HeiiHO paJ.zremlMOII p,I'HKUIICII: 

f 8(i') = e (f. u·£1·;- c·). 
z=l 

r.zre 

wi=lw£1, c·= I: lwd+C. 
\ii:w;<O 

.IlOKA3ATEJlbCTB0. IJ:oKaJKCM, '!TO BbipalKCHI!C 

( " f(xf', ... ,x~") = IJ ~ w/x;- C*) 
HBJUI:eTC.si TO:-KL{eCTD011. 

B ( t w; xf' -c)= IJ ( t lu•;l 1:;- (C+ I: lu•;l)) 
i=l i=l Vi:w;<O 

Tor.ua 
n n 

L w; xf' = L lu•;l J';- L lu·;l 
i::::l i=l Vi:tc;<O 
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I:; w;i; + L: w;x; = L: w;x;- I:; w;:r;- I:; lwd 
~~co ~~~o ~~~o ~~co ~~co 

Tal>: KaK J:; + i; = 1. TO 

L n·;=- L lwd 
Vi:wi<O Vi:wi<O 

C::re.rwBaTe.'II>HO paBeHCTBO 7 l!BJ!l!eTCl! TO;KJ1ecTBO~r. Teope~m noKa-

3aHa. 

Ecrrn II3 miHeiiHo pa 1.11e.'In~wfr cpyHKIIHH MO;KHO nony'Il!Th ~roHo

TOHHo B03pacTa!OIUyiO, TO MO;KHO JaiiHCaTI> ee llj)OCTO qepe3 6a30BI>Ie 

cp.)'HKUIIH cp.)'HKUHOHaJII>HI>IX 3ile1!eHTOB. .ITilll 3TOro Heo6xonmr a:rro

j)HT~l HaXO;KJ1eHHl! COBepmeHHOIT J1HTI>!OHKTHBHOIT HOp~laJII>HOIT cpop-

111>!. 

2.2 AnropHTM HaxO:>K,lleHHJI npocThiX HMITJIHKaHT no napa

MeTpaM MOHOTOHHO B03pacTaiOI.l.leH JlHHeHHO pa3,lleJIH

MOH lj:lyHKI(HH. 

OllPEllEITEHHE 4. llycTb !7;,, !7;2 ... !7;, - pHKcnpoBaHHhlii Ha6op 

'lHcerr m 0 H 1 TaKo.ii, 'ITO 1 ::; i 1 < i2 < ... < i, ::; n. MHo;,n:ecTBO 

Bcex BepillHH (o:I,o:2, ... ,o:n) Ky6a E" TaKHX, 'ITO 

G'j! = O"jl 1 0:;2 = Ui2 1 •· .a;r = C!jr 1 

Ha Jh!BaeTcJl ( n - r)- MepHo.ii rpaHbiO Ky6a N K. 

Mcxonl! m npnBeneHHoro onpeneneHHl! KOH"hiOHKUHl! panra r, cooT

BeTCTByroiUal! naHHOIT rpaHn.6yneT 

1\.-(x x ) - u, & & u, 1, ... , n -X,· ... X· , ' ,, 
TO eCTh J\(:rl,···•Xn) llj)HHH,faeT 3Ha'feHH€ 1 TOiii>KO Ha MHOlKeCTBe 

.YA·· 

OllPEllEHEHHE 5. TpaHb 1\"A· HaJbiBaeTCJl Marccmra.'IbHOii (oT

!WCHTPabHO Nt ), ecmr He cyiJJecTa.veT rpaHII i\"K' TaKm1. 'ITO 

1. :\"1,· <:;; :'iK' <:;; 1Vf; 
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2. Pa3MepHoCTI> rpaHH NK' 6orr1>me paJMepHOCTII rpaHn NK. 

OllPEllEITEHIIE 6. KoH"biOHKIUIJl K, cooTBeTCTByromM MaKCH

Marrbiio.ii rpaHir N K MHO/KeCTBa N1, HaJh!BaeTCJl npocTo.ii HMrrrrnKaH

Toii. 

OllPEllEITEHIIE 7 . .II.H.<P. JlBliJliOIUMCJl ,aH3"biOHKnne.ii Bcex rrpo

CTh!X H1fiiliHKaHT pyHKIUHl f, Ha3h!BaeTCJl COKpaiUeHHOH JIH<P. 

ITro6M 110HOTOHHM cpyHKUHl! [11 J MOlKeT 61>IT1> npencTaBrreHa B co

KpaweHHo:ii: J1H3"h!OHKTHBHOTI HOj)MaJII>HOTI cpopMe, He CO,lleplKawe:ii: 0"1'

p!IUaHHfi nepe,reHHI>IX II l!Blll!eTCl! ee enHHCTBeHHOTI MHHHMaJII>HOTI II 

KpaT'Ia:ii:me:ii: .UH<P. To ecTI> npocTI>Ie HMIIJIHKaHTh! Bh!paJKaiOTCl! qe

pe3 KOH"h!OHKUHH HeKOTOj)I>IX nepeMeHHh!X 6e3 IIHBepCHH. 

OllPEllEITEHIIE 8. Ey.aeM Ha3uBaTb Ha6op { o:;}i=t rpaHII'fHhl1I 

BeKTopoM ,arrg MOHOTOHHO B03pacTaromeii pyHKD;IIII j(x1, ... ,xn), ecmr 

j( a) = 1 II ,arrg '</ Ha6opa /J TaKOTO, 'ITO a 2: /J: j(/J) = 0. 

IT EMMA 1. .liJ7Jl MOHOTOHHO B03pacTarow:e.ii pyHKD;IIII rpaHrrqHue 

BeKTOpbi O,aH03Ha'IH0 Ja,aaroT MaKCIIMallbHh!e rpaHYI. 

.UOKA3ATEITbCTBO 

.Ue:ii:C"!'BHTeiii>HO. Ecrrn Ha6op a- rpaHH'IHI>ITI, TO .!Iilli nro6oro /3 
...,. ...., -+ 2r 

TaKoro, 'ITO (3;:::: a: f(/3) = 1. MHoJKeCTBO NK : {/3;}i=l TaKHX, 'ITO 

iJ;:::: a l!Bnl!eTCl! (N- r)-~repnoii rpaHI>!O. M 3TOT Ha6op l!Bi!l!CTCl! 

MaKCII1!aJibHh!M, TaK KaK ne CYIUeCTByeT N K' :J 1 TaKo:ii:, 'ITO 1 <t. N K 

n f ( 1) = 1. IT eMMa noKaJaHa. 

Torna Ilj)OCTh!e IIMIIi!IIKaHTh! MOHOTOHHO B03paCTaiOIUCTI cjlj"HKI(llll 

6.)'II)'T B3aiiMHO OJ1H03Ha'IHO COOTBeTCTBOBaTI> rpaHH'IHhlM BeKTOpa~r, 

TO ecTh J( = x;,&x;,& .. &x;,, rne npu j = i1 .. i, : O:j = 1. .Upyrn

MII CJIOBa~III, JII06al! MOHOTOHHO B03pacTaiOIUal! <i>YHKUlll! MOlKCT 6h!Th 

OJ1H03Ha'IHO Ja,aaHa rpaHil'IHh!~IH BeKTOpa~m . 

TaKIIM o6pa1o~r Ja.naqa o naxoJKneHHn scex KOH"I>IOHKUU:ii: coBep

meHHo:ii: .UH<f> ~!OHOTOHHO B03pacTaiOIIJe:ii: JIIIHCTIHO pa3)1Cliii,!OTI cpyHK

UIUI CBOIIHTCl! K HaXOJK)1eHHIO acex rpaHH'IHh!X BCK"I'Oj)OB. 

9 



IlycTh Ja,Uana MOHOTOHHO Ba3pacTaromal! n rrnne:fmo paJ,!lerrnMM 
<jlyHKUIIli,IIpiPieM 

J(x) = e ( E w; x;- c) , 
r,Ue n3 Teope).lli[ 1 ,!liil! ncex i w; :;:: 0. Heo6xo.!liiMo nanTn nee 
rpann'IHbiC neKTapbi {iii}. 

nrrli 3TOrO npet~rraraeTCli CJietlyiOll!llH arrrapiiTM: 

Ynopl!t~O'IIITh nnt~eKCbi rrepeMeHHbiX B rrop!It~Ke Ba3pacTannl! necon 
Wi, TO eCTb 

w;
1 

::": w;, ::": ... ::": w;.(iv /= ip npu v /= p) 

Byt~eM Jarrncb!BaTh rpaHR'!Hbie neKTapbi B nnt~e nyrrei! n et~nnnn B 
ycTanonrrennoii nocrret~onaTeiibHOCTII. To ecTh rrepnal! II03HUHll 6yt~eT 
coaTBeTCTBOBaTh nepeMennoii x;p BTapM x;, n TaK t~a..'!ee. Byt~e:.r 
rrponepl!Tb B orrpet~errennoi! rrocrret~oBaTCiibHOCTII na6opbi: !IBJil!IOTCl! 
JIII OHII rpaHll'!HbiMII cpaBHIIBali COOTBCTCTB}"IOII!YIO II:.! cy>IMY 

c C. 

n 

""w·x· L., J J 
j~l 

IIocrret~onaTeiibHO rrepe5npaeM neKTapbi, <jlnKcnpyl! at~HY qacTb rre
peMeHHhiX, B3BCIII€HHal! CyYJMa KOTOpbiX M€Hbiii€ C, II IIOCJI€,!lOBaT€Jib
HO rrepe6npal! t~pyryro qacTh rrepe,reHHbiX. Kort~a o6mM B3nernenHM 
cy:.rMa rrpeBhiiiiaeT C - 3aiil!CbiBaeTCl! rpaHII'IHbiH BCKTOp. 

IIPHMEP 1. IIycTh t~II!I MOHOTonno no3pacTaromeii rrnnenno pa3-
t~errnMoii <jlJHK!1IIH IIpH n = 6 rrorryqeHbi K03<jlHUH€HThi WJ = 6, W2 = 
4, u•

3 
= 3, w4 = 3, w5 = 2, w6 = 1, a C = 7.5. Tort~a Ta6mma 

rpaHH'!HbiX neKTapon 6yueT Bb!r rr!IJICTb crrenyromn:cr o6pa1o:.c 
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U'J =6 11'2 = 4 11'3 =3 Wq = 3 11'5 = 2 U'6 = 1 
1 1 0 0 0 0 
1 0 1 0 0 0 
1 0 0 1 0 0 
1 0 0 0 1 0 
0 1 1 1 0 0 
0 1 1 0 1 0 
0 1 1 0 0 1 
0 1 0 1 1 0 
0 1 0 1 0 1 
0 0 1 1 1 0 

Taxofr arrroprrTM II01BO:IJ!n IIP])('6paTh nee rpaawmb!e BCKTOpbi rr 
3aiiiiCaTh >IOHOTOHHO B03panaromyro iiiiHeiiHo pa1):1C:I!Ul}"Kl <jlyHKUIIIO 
B BI!J:I(' nHct>. B t~aHHO:.l rrpmrepe nHct> 3al!HIIICTCJ! KaK f = :l"J.I'2 + 
.r !·~":< + .r 1.r1 + .r 1 :r;, + .r2.1':JJ'4 + ·~"2·":l·r.; + J'2J'3·"6 + .1"2.1'4·~".; + ·~"2·~"4 ·~"o + .1"3·~"-t·t,;. 

3 PeamBan;HH 6yJieBa He:HpoHa qepe3 tPYHKU:HO
HaJihHhie 3JieMeHTbi 

IIycTh aefrpoHHaJ! ceTh o6yqena n nee CBJ!3H n napa,rt•Tpbl nefrponon 
lK€CTKO JanaHhl. cho 03Ha'!aeT. 'ITO K03<jl<jlHI!!ICHTbi iii!HeliHO pa3):1C
JII!'lb!X <jlynxunfr nenpoaon mnecTHhr. Tort~a n;rl! pea:nnaunn <jlyHK
nnn 6y:rena nei'rpona 'Iepe3 <jlyHKnnonarrhHhie Jrre:..reHTbi H<•o6xot~mro 
I!O:I)''ll!Th ee rrpet~CTaB:"JeHI!€ B Bnne nHct> Hilll I\Hc!> 'll!HlnfaiihHoii 
CJI02KHOCTH .. Cn:enyiOI.IUifi a:IropiiT).I II01DO:IHeT ITO:J)'l:IIITh ).!IIHIDiaJib
H)'IO n KpaT'!ai!myro <jlop:..ry. 

3.1 ArrropnTM rronyqeHHJI MHHHMaJihHoii: n KpaT'Iaii:rnen .UH<l> 
<l>YHKUHH 6yJieBa Heii:poHa 

Tip('n:Iar<:tPTUI e:w.nyiowni'I a.J:ropiiT:\I rro:ryiH'HII.SI coB<'plllPHHoi'r IIH<P: 
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- IIpeo6pa3oBaHne miHeliHo pa1neJin~wli <l>YHKUIIII HelipoHa B MO
HOTOHHO B03pacTaiOruyiO. I!pll 3TO~I K03<!><!>IIUliCHThl HOBOII <l>YHKUIUI 
6y.UyT: 

w; = !w;f, c· = I:: !wd +c. 
'Vi:wi<O 

- HoMepa npmmsepnrposaHHhiX nepeMeHHhlX Heo6xoniiMO Jano
MHliTh. liH<'f> MOHOTOHHOH <l>YHKUllll 6yneT OTJIII'IaTbCJI OT liH<'f> 6y
::resa HeiipoHa nHsepcnJI:>m nepe.u 3Tn~m nepeMeHHh!MH. 

- IIo yKaJaHHOMY anropnTMY no napa~reTpaM MOHOTOHHO B03pa
CTarorueii <l>YHKUllll norryqaeM !ICpC'ICHb rpaHli'IHh!X BCKTOpOB, no KO
TOphl~l O.UH03Ha'IHO JanHCh!BaC~I .pyHKUliiO B liH<'f>. 

- lJ:cKO~IaJI 3a!IHCb .pyHKUHli B liH <'f> 6yneT liH <'f> MOHOTOHHO B03pa
CTaiOrueii <l>YHKUHH C liHBepcnefr HCKOTOph!X nepeMCHHh!X. 

Y Ka3aHHb!H an:ropnTM !I03BOJIJICT norry'IHTb JanHCb <!>YHKUIIH 6yrre
Ba HeiipoHa B liH <'f>. 

3.2 0QeHKa HH.lleKCa IIpOCTOThl IIOJiy'leHHOB JlH<f> JIOfH'le

CKOB ¢YHKJ:IHH 6yJieBa Heil:pOHa 

llnJI npaKTH'IecKoro npnMeHeHnJI yKaJaHHoro cnoco6a pea.-rnJaunn 6y
::resa HCI!pOHa He06XO.Um,IO 3HaTb MaKCII~Ia."IbHYIO CJ10lKHOCTb liH<'f>. 
liH.UCKC npOCTOTbl .UITJI nony'IeHHOH liH <l> .pyHKUnH He:i\poHa 6yneT B 
TO'IHOCTH paBeH HH.UCKCY npOCTOThl .UITJI MOHOTOHHh!X <l>YHKI(liH. llnJI 
BCeX 6yneBh!X <l>YHKI(liii 113 3aMKHYTh!X KJiaCCOB OI(CHKa nony'IeHa Jiy
naHOBbi~I [12]. llnJ! MOHOTOHHbiX <l>YHKI(HH OI(CHKH 6b!JIH npOBC.llCHbl B 

pa6oTax [13, 14]. 
12 2" 

L(A ) ~ P · ,1 : · 3/2 • 
{ ~II n 

r ne n - 'IHC:Io nepe~ICHHbiX, a p - K03.p.pnniiCHT, JaBHCJIIUHIT OT Bbl-
6paHHOH no:IHofr KOHC'lHOII CHCTC~lbl <jlj"HKI(HOHaJ1bHh!X 3J1C~ICHTOB. 
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4 BhlBO.[(bl 

B pa6oTe npencTasneH anropunr uonyqenHJI MIIHII~ra.nbHoii H KpaT
qai\nrefr .llll3b!OHKTHBHOIT HOp~raiTbHOIT .pop~lhl <l>YHKI(HII 6yneaa Heii
J>OHa. B cOOTBeTCTBHH c 3TH~! anropnTMo:vr peanmannJI .pop~ra:IbHO
ro HCHj>OHa npOBO,lll!TCJI 6e3 HCl!OHb30BaHl!JI .pop~Ia::IbHhlX HCITJ>OHHh!X 
npeo6pa3oBaHnli. IIpu 3TOM HefrpoHHaJI ceTb .UOITlKHa 6h!Th npe.usapu
TeiTbHO nonHocThiO o6yqena. HafrneHhi see ee BHyTpennne napa11eTphl. 
JionrqecKaJI .pyHKniiJI. npencTasnenmtJI s Kparrafrnreii n 1IIIHmra;Ih
Hoii liH<l> 6ynesa Hei\pona, peanuJyeTCJ! qepe3 <l>YHKnuonanhHbie 3ne-
1H:'HThi. 

llcno::rb3osanne liH<l> npn npoeKTnposaHI!II cxe11h! .uaeT Hamrenh
rnee 'll!C!IO CTyneHefr, paBHOC .llB)"I. 3TO n03BO:IJieT ,llOCTII'lb MaKCII
Ma.l1hHOii CKOpOCTII TipiiH.siTII5I pe!IIE'HII5I He:fipOHHOfi ('('ThiO. B TO)..l l:IUC:IE' 

II 3a C"qeT a6CO.iiiOTHOfi rrapaJIJIE'~lhHOC'TII BhPIHCJH'Hlifi. 

<l>nKcannJI 6ynesoro sn.ua,Bo3~10lKHO. cy:?KaeT Knacc pernae1Ih!X Ja
,aaq II yne::rnl.!MBaer c.rro2KHOCTh cucreMhl n UE':IO~I. H<'B03:\IOa\.Hocrh 

nepeoGyqeHHJI .uerraeT cucToiy MeHee rn6Kofr. 
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H.aJ.apeHK.o M.A., Yypllii A.l1. Pll-97-65 
AnropHTM ~onyqeHHH ~niHHMaJJhUO~. . / 

H Kpa:rl.faHweH ,!lH3bfOIIK-fHB!IOij HOpManhHOH_ cpopMbl 6ynesa HeilpoHa·. 

Pa<;cMarpHsaetC51 KJtacc nornt.teCKHX cf:lYHKlUtH, npencraBJHIK>llHtX 6yneshl Heii-
J pOHbl. npH JariaHHbiX BHyrpeHH.HX napaMeTpaX c:PopMilllbliOrQ H~Hpoua npellJlaraeTCH 

anropHTM nO.ri)'l..JCHHSI npeJICTaBnemt51 :noH cpyHKlUfH B Kp3Tl.f3HweH H MHHUM3nbf!Oii 
ninbKHIKTHBHoH HopManbuoH_ 4JopMe (l].H<t>). flp~tseneua oueHKa JmiieKca npoCTOTbt 
Jl.JUI. IIOn)'1..JCH~IO~ ,UH<f>. 

Pa6oTa_ Bbtn.onHeua B Jla6oparopuH 51.UepubtX npo6neM. C?I151YI. 

_npenpHHT Qfu~ltlltlt:HHOfO HHCTJrryra ll.:.tt:pHbiX IICC.'l~.:.tOSaHitl1.lly6Ha. !997 

nepeBO.U aBTOpOB 

'Nazarenko M.A .• Churin A.!. Pll-97-65 
Algorithm of Production of Minimal 
and Briefest DiSjoinctive Normal Form of Boolean NeurOn 

The !Qgical function class, whiCh performances boolean neurons is considered. 
Under fixed. inner paraineters of the formal neuron an algorithm of production 
of the minim~! and briefest disjoinctive normal form of this function is offered. 
The estimation of sim~ificity index iS given. 

The investigation has been performed at the Laboratory of Nuclear Problems, 
JlNR. . 
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