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10. 1. ITABAHOB-KYIIHAPEHKO, n-p TexH. Hayx

AHAJIMTHYECKHA METOL SIBHOIOo 3AJAHHSI KOHEYHbIX
AJI®ABHTHbIX ONEPATOPOB

Cratbsi siBasieTcsl npojosxkeHunem pabotsl [l]. Bolpakenus, mno-
Jyyaemble NpH SIBHOM 33aHHH KOHEUHLIX a/a(aBHTHBIX OINEpaTOpoOB,
uMeloT GOJIbIUYI0 CYMMapHyi0 IJIHHY, YeM Bblpa’KeHHS HesIBHOro
3aganus. OnHAKO OHH He3aMEHHMbl [/l TOCTPOEHHS TepekJloya-
TeJAbHHIX ILenefl, B KOTOpbIX peajH3ylOTC KOHeuHble aJipaBHTHbIE
onepaTopbl. $IBHOe 3ajaHue aJ(paBHTHOrO OlepaTopa MOXHO pac-
cMaTpuBaTh KakK (OpPMYJBHYIO 3alHCb MEpeKJoYaTelbHOH Lemnw,
BOCNpOH3BOAsALIEH peaKUuu 3Toro andaBHTHOTO oneparopa. XpaHHTL
»Ke HHpopMauuio 06 ajdaBHTHLIX oneparopax B namstTH OBM Gosee
yio6Ho B ¢dopMe Bblpa’KeHHH HX HesIBHOrO 3aJaHHs.

Orpannynm o6JacTh H3MeHeHHsi OyKBEHHOH nepeMeHHOH y 3Haye-
HUSIMH by, b, ..., by, T. €. CBsiKeM ee YpaBHEHHeM

P PN s V=1, (1)

[Tpu BbIMOIHEHHH 3TOr0 ycJOBHs Jt060f OJHO3HAUHbIA, BOOGLIE ro-
BOpS, YacCTHYHBIA aidaBHTHBIN onepatop Yy =G (X1, X2 ... Xm), 3a-
NaHHbIA B HessBHOH (opMe ypaBHeHHeM

g(xl) X2, vy Xm, !/)= 11 (2)

MoxeT ObiTh 3anHCaH B sBHOH ¢opme caeny!olllel CHCTEMOH YpaBb-
HeHHii:

g(xl’ x2) 0oy xm, bl) =yb|;
g(xly X2y ooy Xm, b2) =ybn; (3)

g(xly X0y eoey Xmy b[) =ybl.

Uto6bl AcKa3aTh TONBKO uTO chOpPMYNHPOBAHHOE YTBEpXKIEHHE,
yCTaHOBHM, YTO CHCTeMa, cocrosiuiasi W3 ypaBHeHu#t (1) W (2), 3KBu-
BaNleHTHa cHcTeMe ypaBHeHuil (1) u (3). 3adukcupyem MpPOU3BOJDL-
HbIM 0O06pa30M 3HAyeHHs MepPeMEeHHBIX Xi, X2, ..., Xm, Y. lIycthb
Ha6op (X1, X2, «.., Xm, Y) ABASAETCS pelLIEHHEM CHCTEMBI, COCTOsILIEH
u3 ypasHeHuit (1) u (2). Orcioma caeayer: y=»b;(1 <i<l) u
g€(X1, X2, veey Xm, b)=1. B cuny oanosHauHoctH andaBHTHOTO
onepatopa G aasa Jqo6oro j+ i(l <j <) umeeM g(x1, X2, ...y Xm,
bj) = 0. ITosToMy Bce ypaBHeHusi cucrembl (3), Kpome i-ro, o6pa-
maloTcs B ToxAecTBO BHaa 0 = 0; i-e ke ypaBHeHHe oOpauiaercs
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B ToxjectBo Bupa 1=1. Takum o6pa3om, HaGop (Xi, X2, « .., Xm, )
ABNsSeTCS TaKXe pelleHHeM CHCTeMbl, COCTOSIleH H3 ypaBHeHHil
(1) u (3).

[MpeanoJioxuM Tenepb, 4To HaGop (X1, X2, ..., Xm, Y) He sABIA-
ercs peweHHem cucTeMbl ypaBHenu#t (1) u (2). Ecam y £ (b1, by, ...,
bi), ycaoBue (1) He BLINOJHSETCS, a BMeCTe C HHM He BRINOJHA-
ertca u cucreMa ycioBuit (1) u (3). Ecan xe y=10;(1 <i <), He
BBIMOJIHSIETCA yCJIOBHe (2), no3toMy g (X1, X2, ..., Xm, bi) =0.
B pesyJabraTe i-e ypaBHeHHe cHCTeMHl (3) ofpailaercs B TPOTHBO-
peure Buna 0 = 1. Mrak, naGop (x1, X2, ..., Xm, y) He sBAseTCA
peuwenueM cucreMbl ypasHenuit (1) u (3). CaenosaTesnbHO, CHCTEMbI
ypaBHenuii (1), (2) u (1), (3) 3KBHBaJIeHTHBl ApYT ApYTY.

Baxno 3aMeTHTb, YTO B cJydae, Korja ypaBHeHHeM (2) 3anaH
MHOTrO3HayHBIl B o6GJaacTH 3HaueHu#t {by, bs, ..., by} andaBHTHBIA
oneparop G, cuctemnl ypasuenuit (1), (2) u (1), (3) yxe He 6yayr
S5KBHBAJIGHTHEIMH JpYr Apyry. JleAcTBHTe/NbHO, MNpPEANOJIOKHM, YTO
HMeeTcs JBa HaGopa: (X1, X2, ..., Xm, b)) H (X1, X2, «0.y Xm, b)),
npuueM i=#j u 1<i, j<I[, yIoBnerBopsilolHe YpaBHEHHIO (2).
OnHako HH OIMH H3 3THX HaGOpOB He YIOBJNETBOPSIET CHCTeMe ypaB-
nenuit (3). HaGop (x1, X2, ..., Xm, b;) o6Gpaimaer B NpPOTHBOpeYHe
Buga 1=0 j-e ypaBHeHHe cucTeMbl (3), a Habop (X1, X2, ..., Xm,
bj) — i-e ypaBHeHHe.

3anaauM andaBUTHBIH ONEpPaTop YiYs ... Yn= F (X1, X2 oo, Xm)
CHCTEMOH YpaBHEHHH:

f(xl, X2y o eey Xm, y‘) = I; (4)
fley, X2, vy Xmy, Y2) =15

« e . « e e .

F(x1, X2 «vy Xmy Ya) = 1.

KaxapiM n3 3THX ypaBHeHHH onpejesieTcsl 3HaueHHE COOTBeT-
cTBylolefi GYKBBI BBIXOJHOTO CJI0BA Y1Y2 ... Yn aNpaBUTHOrO onepa-
topa F JJs BXOOHOTO CJI0OBA XiX2 +.. Xm. T€M CaMbIM C NOMOLIbIO
ypaBHeHH# (4) 3ajaercsi B HessBHOH dopme cHcTema aJjihaBHTHBHIX
onepaTopoB:

n =F1 (xl, X2y o0y xm);
Yo = Fy(x1, X2, «0vy Xm); ()

e s s s s e e e e 8 s o o

Yn = Fn (xh X2y o a0y xm):

GOpMHPYIOIHX OTAebHEE GYKBhl BBIXOAHOTO CJIoBa asihaBHTHOTO
ornepaTopa.

[lepexonst K npeicTaBjleHHI0O B sIBHOH (OpMe ONHCAHHBIM MeTo-
IoM andaBUTHHIX onepatopoB Fy, Fs, ..., Fp, monyuaem aHa/uTH-
yeckoe 3ajaHHe B siBHOH ¢opMe andaBUTHOro omepartopa F:

fr(xn X2 ooy Xmy bu1) =yf";



fr(xi, Xop vuvy Xm, bl2)=yb1‘;

D%y, %oy « 55 Xms Bug, :yi’u,;
Fa (1, X2, ooy Xmy bot) = yoots

fa (%1, X2y ooy Xm, bag) = e (6)

s R e E s
f2(x1, %2, « .., Xm, bat,) = i

fn (xh X2y ¢ ooy Xmy bnl) =ynn1;

b
fn(x1, X2, ooy Xm, bng) =y,

e s s s v 8 e e s e o s e = s e

fﬂ (xlg X2, ooy Xmy bnln) =y:n1n.

31eck umeeTcs B BHAY, YTO 06JIaCTH H3MEHEHHs mNepeMeHHBIX
yi (1 <i < n) orpannueHbl MHOXecTBaMH OyKB T = {b;, b, ...
. b”,}, rae [;—uucao G6yKB B MHOXKectBe T;. Bcero B cucreme
(6) comepxurcst & + 2+ ... 4 I, ypaBHennit. Cucrema (6) nomy-
CKaeT HellocpeACTBeHHOe BhlHC/IeHHe 6YKB BBIXOJHOTO CJIOBA Y142 ... Yn
ajgapuTHOro oneparopa F no 3agaHHbIM 3HaueHHsM GYKB BXOJHOTO
cl0Ba XiX2 ... Xm. 3afaHHe Xe andaBuTHOro oneparopa F B BHAe
chcteMbl (4) He JlaeT TakKOH BO3MOXHOCTH: B 3TOM CJydae GYKBBI
BLIXOJHOTO CJOBa MOTYT OBITb HajileHBl TOJbKO MNYyTeM pelHeHHs
ypaBHeHHH.

Paccmotpum npumep. B KauectBe omepatopa F Bo3bMeM omnepa-
T0p Y1Y2ys = F (¥1X2), KOTOpHIi CTaBUT B COOTBETCTBHE TPOHYHBIM
uuppam Xi, X2 HX CyMMY B BHIE TpeXpaspsilHOro ABOHYHOrO Kozia
yiysys, B pabote [l] GblIO MoJyueHO HesiBHOe ONHCAaHHE 3TOTO Ore-
patopa B Buie cucTemul (12). TpeGyercss 3anucaTh 3ajaHHBIA ajda-
BUTHBIA onepatop F B siBHOM Buie. 3HaueHHs NepeMeHHBIX Yi, Y2,
Ys — BOMYHble, Mo3TOMy npHHUMaeM T1=T,;=T3= {0, 1}.

Hcxons u3 ypaBHenuit (12) pa6ort [I] M moouepenno mnoxcras-
N85 B HHX BMECTO TNepeMEeHHHBIX Yy, Yo, Y3 3HaueHus O u 1, mocne
yIpoleHH# nonyyaeMm CJeAyIOMYIO CHCTEMY, 3aaiollylo Onepartop
Y1y2ys = F (x1x2) B sIBHOM BHAe:

(V) (B V2V )V a2V x) =yl

x5 = yi;

(V2 V 2V xixd =yl (7
a6V a (V) V(8 Vo) =ys

(v ) (3 Vv x3) Vv xixy = y3;

2 (2 V £3) V(v xd) xe = .



YpaBHenus (6) MOXKHO MOJYYHTb HEMOCPEACTBEHHO MO TabJnle
angaBHTHOrO omepaTopa, MHHYSl €ro HesiBHylo (GopMmy 3anauus (4),
C 370if LeMbl0 B JIeBOM 4YaCTH ypaBHeHHH 3alHCbiBaeM YyceueHHbie
CIH®, cocraB/ieHHble H3 BCeX KOHCTHTY3IHT €AHHHUbI, HAGOPHI MOKa-
3aTesiell KOTOPBIX COBMAAAlOT C BXOAHBIMH CJIOBaMH, TaKHMH, YTO HM
COOTBETCTBYeT OJHAa M Ta Xe GyKBa Ha 3alaHHOM MeCTe B BBIXOJ-
HbIX cJI0Bax. B mpaBoft wacTH ypaBHeHHil NHIIEM NepeMeHHylo, Co-
OTBETCTBYIOILYIO 33aJlaHHOMY MeCTy B BHIXOIHBIX CJIOBaX, C [OKa3a-
TeJleM, COBMajalomuM ¢ GYKBOM, KOTOpasi CTONT HA 3aJJaHHOM MeCTe,
Hanpumep, no ta6auue [1] ans andaBuTHOro omnepatopa yiysys =

= F(x1x2), paccMOTpeHHOro Bbillle, 3aNHChIBAEM CJeNYIOLIHE YpaBHe-
Hus Thna (6):

0.0 0.1 0 2 1.0 11 1.2
xixeV oxixs V xixa V xixe V xixa V xix2 V
2.0 2.1 0 2.2 1
V xixe V Xixe = Y1; Xixa = yi;
0.0 0.1 1.0 2 2 0
xix2 V xix2 V x1%2 V Xixy = yo; ®)
0.2 1.1 1.2 2.0 2.1 1
xixz V x1x2 V X152 V X1x%2 V Xix2 = ys;
0.0 0.2 1.1 2.0 2.2 0
x1x2 \V X162 V x1x2 V x1x2 V xix2 = y3;
0_1 1.0 1.2 21 1
x1x2 V xix2 \V xi1x2 \V Xixe = ys.
M3 HHX nyTeM TOXJAeCTBEHHBIX Npeo6Gpz30BaHHil MOTYT GObITH MoJy-
ueHnl ypaBHeHus (7).
PaccMoTpuM mpuMep BbIYHC/JEHHS BBIXOQHOTO CJIOBA Y142 « .. Yn
andaBuTHOrO onepartopa F no 3ajaHHOMY BXOLHOMY CJIOBY X1X3 ... Xm.
OnpenennM JNBOHYHYIO CYMMY YiYoYs TPOMUHBIX cJaraembix x; =1,

X2 = 2 ¢ NMOMOIIbIO IBHOTO 3afaHUs andaBHTHOIO ONepaTopa yiYsls=
= F (xi1x9). INoacraBnss B JeBble uyacTH paBeHCTB (7) uau (8) 3a-
JlaHHble 3HaYyeHHUsd X, Xz, X3, HMeeM y? =1, y{ =0, yg =0, yi =
=1, yg =0, yé =1, Takum o6pasoM, y1y.y3 = 011. 3ananue aada-
BHTHOTO ornepatopa B (opMe (6) MoXeT CJAYXKHTb OTNPABHBLIM MYHK-

TOM MpH MOCTPOEHHH KOMOHHAUMOHHBIX CXeM, peaH3YIOUHX 3TOT
angaBHTHBIH oneparop.

PaCCMOTpHM METOAbl MOCTPOCHHS MNEPEKJIYaTe/JbHbIX uene# co

MHOTHMH BbIXO#aMH (pHc. 1), @ mnoMolibio KOTOPBIX peasiusyercs
CHCTEMa KOHEYHBIX MpeAHKATOB:

tl =fl(xl» X2y 4o 0y Xm);
th=[o(x1, X2, «0oy Xm)s ®

tn=fn(x|, X2y vo oy xm)-

Takue nenu npeoGpasyioT m-paspsianbie GyKBEHHble KOIbI B f1-pa3-
pAAHbIE NBOMYHBIE KOJAbI, COCTaBJIEHHble H3 JIOTHYECKHX KOHCTaHT.
lenb co MHOrMMH BBIXOZAMH MOXHO NOCTPOMTb M3 7 HE3aBHCHMO
AeHCTBYIOLHX Henefi ¢ OAHUM Bhixoaom [2] (puc. 2), BbipabaTbiBaio-
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WHX cHrHanme fy, &3, ..., {; B OTBET Ha TOCTYNJIEHHE Ha HX BXOABI
CHrHAJIOB X|, X2, +.., Xm. OIHAaKO Takas uenb He 3KOHOMHA.

Bo MHOrHX c/ay4asX 5KOHOMHSI MOXKeT GOhITb JOCTHTHYTa 3a CUeT
o0befHHEHHS] HE3aBHCHMBIX Lieneil B eHHYIO M HCIOJb30BaHHS OAHHX
H Tex Ke GJIOKOB Lenu npH (GOpMHPOBAaHUH pa3/JUYHBIX BRIXOAHBIX
CHFHAMOB (OTKa3 OT TpPEXCTYNMeHYaTOCTH M IMepexojl K LensmM ¢
GO/IbIIHM YHC/IOM CTyneHei). PaccmorpuM mnpumep. 3amaHa cucrema

t, t, th t t; s
1 T T f) fz vee f”
f‘(fr.fz.---.fn) . J r f »
] %
1, )1(2 Xm Xm
Puc. 1 Puc. 2

M3 JBYX KOHEYHBHIX TNpeiHKaToB [ M g B BHIE HX MHHHMAJbHbLIX
JIM3BIOHKTHBHLIX HOpMaJ/IbHBIX (OpM:

R AVE AV (10)
g =xi\V xax3. (11)
Peannsys dopmy.st (10) u (11) f
HE3aBUCHMO  JEHCTBYIOLIHMH
uensMu, nojydyaem cxemy c 8 WITH

610KaMH y3HaBaHUA W 13 amo-
JIaMH TpH TpeX  CTymeHsX
(puc. 3). #! H n
[lo Ta6auuaM npeguKaToB

f u g ycranaBnuBaeM, yTo npe- 71 21 e o] [e] []
IHKaT [ ABJAsSeTCd HMIUVIMKaH-

TOH NpeiHKaTa g. IJTO JaeT y,
HaM BO3MOXHOCTb 3alHCaTh x,
npeavkaTt g B ¢opme X3

g =f\/ x?- (12) Puc. 3

ITo dopmynam (10) u (11) crpoum uenb, comepxkaiulyio 5 GJIOKOB
y3HaBauust W 11 nuonoB mpu ueThipex cTyneHsix (puc. 4, a).

Hpyroft Bapnast eme Gojee 5KOHOMHOH IENH MOXXHO NOJYUHTh,
3aMeyas, yTo B oGeux c¢opmyaax (10) u (l11) umeerca oauH W TOT
Ke AH3BIOHKTHBHBIA useH x3X3, BBoguM AOMOMHHTENBHYIO JIOrHYes
CKyI0 NepeMeHHYIo

t = x5x3. (13)
7



Tenepb ¢opmyasl (10) u (11) nepennwyrcs B BHae

f=x8V iVt g=xVLE . (14)
ITepekmouaresnpHas uenb, nocrpoeHHass no dopmynam (13) u (14),
conepXKUT 5 G6JoOKOB ysHaBaHMs M |l nHOmOB mpH Tpex cTymneHsx
(puc. 4,06).

PaccMoTpenHble nepek/aioyaTesbHbIE LEMH CO MHOTHMH BBIXOAAMH
MOXHO MPHMEHHTb AJsi MOCTPOEHHS YCTPOHCTB, pea/u3yIOUHX KO-
HeuHble aJipaBUTHbIE oOnepaTopel. IJTH YycTpofictBa cTpouM Mo dop-

A

Puc. 4

MyJiaM SIBHOTO 3aJlaHHsi aJiPaBHUTHBIX oneparopoB. AndaBuTHbill orne-
patop y =G (%1, X2, «+., Xm), 3aAaHHBII ypaBHEHHEM g (X1, X2, ...,
Xm, y) =1, MoXeT ObITb 3amucaH B sBHOH QopMe B BHAe CJefyio-
IeA CHCTeMbl ypaBHEeHHi:

fi(xn, xo, ooey Xm) =y
f? (xlr X2y 000y xm) =ybi; (15)

e ¢ ¢+ o o ® 8 © © o o o .0

fi(x1, X2, vuuy Xm) =y”:.

3nech by, by, ..., by — BO3MOXKHBIE 3HAuUeHHs aJiPaBHTHOrO omepa-
topa G; fi(x1, X2y 0ey Xm) =g (X1, X2, ..., Xm, b)), THe 1 < i< L.

Cucremy (15) MOXHO peajiH30BaTb B YyCTpOHCTBE, H300parKeHHOM
Ha pHc, 5. Bnok 1 npexacraBasieT coGoH nepekaro4aTesbHYIO LeNb
CO MHOTHMH BBIXOAaMH, peajudyiomyto cucreMy (15) KoHeuHBIX npe-
aukatoB fi, f2, ..., fi. Ha BXomw uenuw nocrymaior GyKBH Xi,
X2 «+4y Xmy B OTBET Ha 3TO Lenb (GOpPMHpPyeT NBOHYHBIE (JOTHYe-
cKue) ceurHandst y%, yb%, ..., y®.. D1a uenb MOXKeT GHITb MOCTpPOEHa
OMHMCAHHBIM MeTOoAOM. bJsok 2 ¢opmupyer 6ykBy y MO 3aJaHHBIM
3HAUYEHHSAM JIOTHYECKHX NepeMeHHbIXx ybi, g%, ..., yb. Fcau anda-
BUTHBI onepatop G onpejesneH BCloAy, Toraa Ans Jio6oro Ha6opa
3HQYEHHH NepeMeHHBIX X|, X2, ++., Xm OJOK I Ha OJHOM H3 CBOHX
BbIXOAOB (popMmHpyeT curHaa 1 (mycTb sTo Gyner i-fi BBIXOAHOH Ka-
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HaJa), a Ha octalbHbiX — 0. B 3tom cayuae 6aok 2 ponxeH cdop-
MHpOBaThb Ha CBOEM BhIXOZE€ CHTHaJ b;, COOTBETCTBYIOLLHH peLIeHHIO
ypaBHeHHsi y’i = 1. Ecau xe aadaButublii onepatop G — uacTuu-
Hbifi, ]IS HEKOTOphIX HaGopoB (Xxi, X, ..., Xm) OM0K I Ha Bcex
CBOMX BBIXOZHBIX KaHanax cdopmupyer curhans 0; GJoK 2 He jpoJ-
MeH pearHpoBaTb HHKakKHM BHIXOAHBIM curHajoM y. OTcyTcTBHE
curiasa ¢ 6/JoKa 2 He CJelyeT cMellHBaTb ¢ MOsIBJ€HHEM Ha Bhl-
xofie 3Toro 6J0Ka 3HaKa mnpoGena., B kauectBe Gnoka 2 MOXKHO
HCMOJIb30BaTh yCTPOMCTBO BBIBOAA HHGOpPMaLMH JJs yHHBEpCaJbHOH

ty

2 Yy Yz Yn

yﬂy yﬂz c-ely

Fy Fy |-l Fp

S ”

X,  Xp Xm
Puc. 5 Puc. 6

9BM uan ungpo-ananoropuiii npeobpasoBaTesb YNpaBsiiomeil Bbl-
YHC/IMTEJNbHOH  MalWMHbl  (Hanpumep, OyKBolleyartalouiee  ycT-
poiicTBO). B 3TOM c/lydyae eIMHMUYHBLIM 3HAYEHHSM JIOTHYECKHX Mepe-
MEHHBIX Y%, Yy, ..., y% COOTBETCTBYIOT CHrHaJbl, BO30OyxXKuawoiuue
3/IEKTPOMAarHUThl MeYaTaloulero YCTPOHCTBA, ITH SJEKTPOMATHHTH
NpHBOAAT B JBHIKEHHE pblYarH HJAH MOJOTOYKH, NeyaTalollHe co-
OTBeTCTBEHHO OYKBH a1, a4, ..., d;.

O6buyHo B ajdaBuTe MeYaTalolero YCTPOHCTBAa INpeLycMaTpH-
BaeTcs 3HaK npobesna ta. ExuHHYHOe 3HAuUeHHE MepeMeHHOH y co-
OTBETCTBYET HAJ/IHYHIO CIABHra KapeTKH WJIH MoBopora GapabaHa c
OymaxkHOi JIEHTOH Ha OfMH wwar. EciM y =i, Ha COOTBETCTBYIO-
memM mecTe OyMaXKHOH JIGHTH He neyaTtaeTcss HMKAaKOH 3HaK, OIHAKO
NPOHCXOAHT INepeMellleHHe KapeTKH MHJIH JIEHTH B CJEAYIOLLYIo To-
suumo. Yuceao MosnotoukoB paBHO ([ — 1), oHO Ha eauHHIly MeHblie
Yhcia pasiuuHbIX OYKB, (OPMHpYeMbIX OyKBOIeyaTalollUM YCTpPOH-
crBoM. [lpennosioxum, 4To a5t HeKoToporo HaGopa sHaueHHH TNepe-
MEHHBIX Y%, y%, ..., Y% 3HayeHHe Yy He MHOJKHO CYLLeCTBOBATh.
®u3nyeCKH 3TO COOTBETCTBYET OTCYTCTBHIO KaKHX Obl TO HH 6bLIO
peakuuii OYKBONEYATAIOLLEro YCTPOHCTBA B OTBET Ha INOSIBJIEHHE
KOMOHHAlUMH CHIHAJOB Y%, y%, ..., yl, yNpaBJsIoOUHX ero paGoToil.

Korna B ponu 610Kka 2 ucnoabdyeTcs LH(bpo-aHAJOrOBHE mpe-
o6pasoBare/ib, To 6ykBbl b1, b2, ..., by COOTBETCTBYIOT HEKOTODHIM
¢usnueckuM cocTosiHHsIM, (OPMHpYeMBIM Ha BHIXOAE NpeoGpasosa-
Tesl B OTBET Ha NOsIBJeHHe OAMHOYHOTrO cHrHaja 1 COOTBETCTBEHHO
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Ha MepBOM, BTOPOM H T. A. [-M ero BXofle NpPH HY/E€BbIX 3HAUEHHAX
CHTHaJIOB Ha OCTaJbHBIX BXojax. Ecsiu Ha Bce Bxoxawl nmpeo6pasosa-
TeJisl MOCTYNSAT HyJeBble CHIHAJ/bI, B OTBET Ha 3TO €r0 BLIXOA JOJMKeH
npocTo 5€3lleHCTBOBaTb Ha Ttako#t HaGop BXOZHBIX CHTHaJ/OB GJIOK 2

He JIOJIXKeH Boo6lle OTKJHKa-

Y Yz yn ThCSl KakUMH Obl TO HH 6bLIO
1 t 1 (U3HYECKHUMH  COCTOSIHHSIMH.
[ 2 2, |...[ 2, | Buixommo#t curnan uudpo-aua-

JIOrOBOTO npeo6pasosaress

8|8 byl 812 |0 01 Bny | /8ngd, tnty
T P e T 17 17 Ya™ |Yn™yn""| DONMIKEH OTCYTCTBOBATb TaKxkKe
H B TOM CJydae, ec/H Ha BXO-
Ibl 6J0Ka 2 OAHOBpPEMEHHO
1 T ‘ NIOCTYNHT Cpa3y HEeCKOJIbKO e H-
HUUNBIX CHTHAJOB. DTO MOXKeT

X Xz Xm NpoHM3OHTH, HaNpHMep, B pe-
Puc. 7 ayabraTe c60s B MNepeKJioya-

TeabHOH UenH 6soka [I.
AndaButHblll onepaTtop o6LIEro BHAA Y1Ys2 ... Yn = F (x1, X2, ...,

Xm) MOXHO, KaK yKa3bBaJoch, NMpeICTaBHTb B BHAE CHCTeMbl aida-
BHUTHBIX onepatopoB (5), (GOpMHpYIOIIHX OTAe/NbHbE GYKBHI BbIXOA-
Horo csaoBa anadaBuTHoro omepartopa F. Kaxnaplli ke u3 omepaTopos
F;(1 <i < n) MOXHO onucarb cucTeMol ypaBHeHuit Tuna (15), a ot

Yy 4, ¥ Y] y? ys

t }
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1 >
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X, X,
Puc. 8

Hee nepedTH K coomemmyrom,eﬁ nepekJiodaTesbHoil nenu. B pe-
3yJbrate MNoOJy4yaeM YCTPOHCTBO, CXeMaTHYECKH usoﬁpameﬂnoe Ha
puc. 6.

JIio60it U3 GJIOKOB 3TOr0 YCTpOiCTBAa MOXKHO MpeACTaBHTb B BHJE
JIBYXKacKajHO# CHCTeMBbI, NMOKasaHHOH Ha pHc. 5. C Leablo AOCTH-
JKeHHS KOHOMHH OGOpYNOBaHHs OOBEAMHHM LENH MepBbIX KacKajoB
Bcex 6JIOKOB B €[MHYIO0 llenb. B pe3yabTaTe MNPHXOAMM K CXeMe,
npeiacTaBleHHON Ha puc.7. Eil cooTBeTcTByeT cHcTeMa ypaBHeHHi (6).,
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Baok 1 —3To enmHas nepekJioyaTeJbHasi LUenb, GOpMHpYOUAs MO

6ykBaM BXOAHOTO CJIOBAa Xi, X2, ..., X;n y3HaBaHH: Yo, gy
1o b b b b b b ! 5
gty oyt Yt e Y e Y™ Y2, L, Yo Baok 2i(1 <

£ i< n) ocyuectBasieT mnpeoGpasopaHHe HaGopa y3HaBaHH y'Z“,

yf", wRg yf.’”t B i-l0 OYyKBy Y; BBHIXOAHOTO cJoBa. B nanbHeiiiem
HA CXeMaX YCTpOHCTB, peajM3yIOmMHX KOHeyHble aJaBUTHBIE omepa-
10pbl, 60KH 2{, KaK OJNHOTHMNHBIE, H300paxaThb He GyjaeM, NpPHBOAS
auwb 6710k I B BHJe HEKOTOPOil MepeK./iouaTenbHOi Lend €O MHOIH-
MH BBIXOLAaMH.

Paccmorpum npumep. Tpebyercs peasnsoBaTh B BHIE TpexCTy-
neHyaToHl mepeKJ/ouaTesJbHOH llenH aJjdaBHTHBIN ONEpaTop YiYsys =
= F (x1x9), 3ajaHHBI ypaBHeHusiMH (8). TpeXcryneHuaTast mepekJio-
yarte/ibHasl lienb, NMOCTPOEHHAas MO 3THM (opMyJam, H3oGpakeHa Ha
puc. 8. Lenb comeput 6 6/0KOB y3HaBaHHS W 44 JHojA.

Cnucok nutepatypw: 1. llabanos-Kywnapenxo [O. IT. AHanuTHYeCKHe MeTONbI
HeIBHOFO 3aJaHH7 KOHEUHBIX angaBHTHLIX onepatopoB.— B ku.: ACY u mnpu-
Gopul aBTOMaTHKA. XapbkoB, 1980, Bemn. 54. 2. Llabanos-Kywnapenko 10, II.
06 anrc6pe mnpexukatoB c orpuuanueM.— B xu: ACY u npnGopbl aBTOMAaTHKH,
Xapbkos, 1978, Bun. 22, c. 42—49.

Mocmynusa 28 mapma 1979 a.
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