Pemtenne 3agagy cemmaapa Ne 5 mo Kypcy “OcHoOBbI KnbepHeTnKm”’
AJid rpynn 3-ro nmotoka 3-ro Kypca ¢gpakyabrera BMK MTIYY.
Tema: “CaoxxHOCTh Oy/IeBbIX (PYHKIUI M MEeTOAbI CHHTE3a CXEM HA OCHOBE
,ZLH(I)”

Ha 3ToM 3aHATHH pedb HOMIET 0 ITOCTPOCHUHU XeM U3 (PyHKIHOHAIBLHBIX 3JIEMEHTOB
(CDD) u kourakTHBIX cxeM (KC), peanusyomux 6y/eBbl (DyHKIHH.

Hamommnm, 4to cnoxknocrbio CPD S’ nazsiBaercs qucao L(S’) byHKInOHATLHBIX
9JEMEHTOB B Heil, a cioxkuocThio KC S” HazbiBaercs unciao L(S”) KOHTAKTOB B HEil.

[Tox cI0:KHOCTHIO peann3aiuu cucremMbl OyaeBbix (yukmii F' B kaacce CPD Haz
OasucoM B nmoHmMaeTcs BeJUYHA

LS(F) = min L(S).
5(F) COD S nan B, peanus. I (5)

Ecm B = {zy,z V y,Z}, To nuxnuit umjgexe 5 LG (F) ne numercs.
AHAJOrHIHO, O CTOKHOCTBHIO PeATH3AIMA CUCTeMbI Oy1eBbIX GyHKImil ' B K1acce
KC nonumaercs sBesmu4unna

LEC(F) = min L(S).
KC S, peanuz. F

B ocnoBe mocTpoeHus cxeM, M3y4aeMBIX Ha 3TOM 3aHATHH, JeKAT (HGOPMYIbHBIE
upesacrasienus ynaknuit B ue JHD nin KH®, koropbie, BO3MOZKHO, TOABEPIJIMCH J1AJ/Ib-
HeHmuM 11peodbpa3zoBAHUIM.

Jlng mosyvyeHnsT HUZKHUX OINEHOK CJO0XKHOCTH CXeM MOI'YT OKa3aTbCd IOJIe3HBIMHU
CJIe/IYIOTINE YTBEPIKIEHUS.

Vreepxkaenue 16.1 Ecau 6yresa gynxyus (BP) f(x1,...,x,) cywecmeento 3a-
sucum om ecex ceoux BII, mo

LO(f) >n—1, LE(f) > n.

Ecau npu amom BD f we asasemca monomonnoti B (kaocdas BII x;, i € {1,... k}, ne
AGAAECMCA HU MOHOMONKOT, Hu unmoromonnol BII B f), mo

L°(f) >n (coomeememeenno L*(f) > n + k).

VrBepxkaeuune 16.2 /s cucmemor B = (f1,..., fm), cocmoawed us nonapro
pazavunos B, omauunuz om Koncmanm (om nepemenHuiT), cnpasediuso HEPaBEHCMBO

LXY(F)>m (coomsemcmeenno LG(F) > m).

Vreepxkaenue 16.3 Ecau das cywecmeennot BII x, B® f, f € Py(n), u daa
a0bozo (nexomopozo) o, 0 € B, BO f|, —o = f(x1,...,20_1,0) Z0,1, mo

Lg,v(f) > min{Lg,v(f‘:anO)a L&(i,v(ﬂm:l)} +2
(coomeemcmseHHO Lgv(f) > L&C;V(f]xn:g) + 1).



VrBepxkaeuune 16.4 FEcau cucmema B® F = (f1,..., fm) cocmoum u3 nonapro
pasavunoie BD om BIT X (n), omavunwz om 0 u 1, mo

LX(F) =217 ) TN, .
j=1

[TporymMepoBaHHbIE 331291 B3dThl (B PsAJe CJAy9IaeB — ¢ HE3HAYUTEJbHBIMU MO/IH-
dbukanusgvu) w3 riaBbl X 3agauHuKa [1].

1.1(2). dug 6yneBoii byHKIMA & ~ Yy TOCTPOUTH CXeMy U3 (DYHKIUOHATBHBIX DJIe-
mentos (CDI) cioxuoctu 4 B 6asuce B = {xy,x V y,z} n xourakruyio cxemy (KC)
caoxuoctu 4. Jlokazarh MUHUMAJIbHOCTD HOCTPOEHHBIX CXEM.

X~y
Puc. 1.

Pertenne. 1) COS cnoxuoctu 4 B 6azuce B = {zy, xVy, T}, peamusyomas ¢yHK-
U0 T ~ Y, TPUBEJCHA HA PUC. | 1 MOIEIUpPyeT MOCIeAHIO (GOPMYJ/IY B IETOYKE DABCHCTE:

r~y=zyVaey=(xVy) Vay

(HeKOTOpast SKOHOMHUS JOCTUTAETCS 3a CUeT MpUMeHeHus npasuia jge Moprana).

JokaxkeM MHHUMAJIBHOCTDL 9TOH CXeMBI, T. €. JOKaxKeM, 9TO Lc(x ~y) > 4.

I cnocob. OueBunHo, B 060t MurnMmanbhoii COD S B 6asuce B = {xy,z V y, T},
peaiu3yonieil x ~ y, HailJlercs JBYXBXOJA0BbIH (DYyHKIMOHAJILHBIN djieMeHT F, K KOTOpO-
My OT KaKJOT'0 BXOJa CXE€Mbl BejeT Jubo jayra, Jub0 OPUEeHTUPOBAHHBLIN IIyTh JIIHHBI 2,
NPOMeEXKYTOUYHAS BEPITMHA KOTOPOT'O €CTh WHBEPTOP.

[TokazkeMm, uTo B S HaiijeTcs 10 KpaiiHeil Mepe 3 pa3/IMYHBIX JBYXBXOJOBBIX 3JIe-
MEHTA.

BameruM: B S HaiigeTcs OTTHUIHBIN OT F ABYXBXOMOBBIH (DYHKIIMOHATBHBIN 3/IEMEHT
E’, kK KoTopoMy OT BXOjma Yy CXeMbl BeJeT Jubo Jyra, Jub0 OPUEHTHPOBAHHBINA MYTh JIJTH-
HBI 2, TPOMEZKYTOUYHAS BEPIIHHA KOTOPOTO eCTh WHBEPTOD (MHAYE MOXKHO Tak M0A00paTh
3HAYEHHE T, YTOOBI 3HAUYCHHE Ha BBIXOJIE dJeMeHTa F, u, cjaeaoBaTeIbHO, 3HAUCHUE Ha BbI-
XOJIe BCeil cXeMbl He 3aBHCEJIO OT 3HAYeHHs 1/, HO 9TO HPOTHBOPEUHIO OBl TOMY, UTO CXE€Ma,
peanusyer (byHKIUIO X ~ 1 ).

Ananornuno (B cuity cumverpudnocta BO x ~ y), B S Haiigercs orauanbiii or E
JIBYXBXOJIOBBIN (hyHKIMOHAMBHBIH 3;1emMenT E” (Bo3MmoxkHO, coBnagatommii ¢ £'), K KOTo-
POMY OT BXOJIa T CXEeMbI BeJeT JuO0 jayra, JIMO0 OPUEeHTHPOBAHHBIN MYyTh JJIUHBI 2, IPOMe-
2KYTOYHAS BEPIIUHA KOTOPOTO €CTh WHBEPTOP.



Takum 006pa30M, B HOCTPOEHHON 9aCTH CXEMbI S WIN Y2KE HMEeTCsI 3 IBYXBXOIOBBIX
ssementa (F, E', E"), nin umeercst 2 1BYXBXOIOBBIX s1emenTa (E, E'), Ko BceM Bxogam
KOTOPBIX BEIYT JAYTH B 3TOH 9aCTU CXeMBbI. B moc/ieiHeM cirydae HUIeKAT 100aBUTH eIre
XOTsI OBl OJIMH JIBYXBXOJIOBBIA 3JIEMEHT, YTOOBI B CXeM€ MMEJICAd OPUEHTHPOBAHHBIN MIyTh OT
KazKJ10ro sjaeMedTa F, E' K BBIXOIY CXEMBbI.

Buauut, B S Haligercs 1o Kpaiineit Mmepe 3 pa3/IndHbIX JIBYXBXO/IOBBIX 3JIEMEHTA.

Bemomunast, aro QpyHKIUS & ~ Yy He ABJISIETCS MOHOTOHHOM, 3aK/I0YaeM: KPOME
TPexX JABYXBXOJIOBBIX 3JIEMEHTOB, B S JIOJIZKEH ObITh U MO KpaiiHeil Mepe OJMH WHBEPTOP.

Cuaesoaresbio, LC(x ~ y) > 4, 4.1 1,

IT cnocob. 3amerum, 9T0 B CHJIYy NPUHIIATIA JTBORCTBEHHOCTH:
Lz @y) = Lz ~ ), (1)

160 z Dy = (v ~ y)*. lpeanonoxum, uro L (z ~ y) < 3, n nycrs S — MUHUMATbHAST CXe-
Ma, peaju3yorias oaHy n3 GYHKIui x @y,  ~ Y. 3aMeTHM: BBIXOIHOMN 37IeMEHT cXeMbl S
B CHJIy ee MEHUMAJIbHOCTH He MOYKeT OBITh HHBEPTOPOM, TaK KaK WHAYE HA BBIXOJIE H/I€MeH-
Ta, BBIXOJ KOTOPOI'O MOIAeTCsT Ha BXOJ] 9TOI0 MHBEPTOPA, PEATU3yeTCs Ipyrast U3 GyHKIuii
@y, x ~ y (mockoabky © &y = (z ~ y)), — IpoTUBOpedne ¢ papeHcTBoM (1). 3HAUHUT,
BBIXOIHOM 3semenT E cxembl S — nByxsxogosbiii. C y4eTroM npuHIMNa JBOHCTBEHHOCTH
MOZKHO, HE OTPAHUYMBasA OOIIHOCTH, CIUTATH, 9TO F — KOHbIOHKTOP. HeBO3MOXKHO, 4TOOLI
Ha Kakoi-To Bxox F nmogapasach Obl Ayra, BeAyIias OT BXOAA CXE€MBI: JIOIYCTHM, KO BXOILY
E Bener ayra or Bxoja x, Tormaa, nojaras xr = 0, moJydaemM, 9T0, HE3ABUCHMO OT 3HAYEHUST
Y, Ha BBIXOZE S Bo3HHKaeT 0, HO Toraa S He MOXKET PeaJu30BaTh HU T B Yy, HU T ~ .
Takzke HEBO3MOXKeH (B CHIy MHUHUMAJbHOCTH S) caydail nojaum Ha BXoabl F jiyr, Bemy-
HIMX OT OJHOTrO (PYHKIMOHAILHOIO 3JIEMEHTA. SHAYAT, KO BXOJaM F BeIyT Jyru OT Pa3HbIX
snementoB E', E”. Ho torga B S yxke nmeercs 3 sjeMenTta. 3amMerum: 00e DYHKINN T D v,
T ~ y — HeMOHOTOHHBIe. [losToMy x0Ts1 OB OmuH U3 3jgemenToB F', E” — unBeprop, n K
ero BXOJY BeJIeT JIyra OT BXOJa CXeMbl, — JOIYCTUM, OT BXxojaa x. Torma, monaras x = 1,
YBUJIMM: HE3aBMCUMO OT 3Ha4YeHMs Y, Ha BbIxoje S Bo3Hukaer 0, HO B 9TOM ciydae S He
MOYKeT peaju30BaTh v T @y, HE X ~ y. [Iporusopedne. 3naqut, LC(z ~ y) > 4, €. 1. 1.

2) KC cnoxuocru 4, peanusyommast GYHKIHIO & ~ Y, TPUBEJIEHA HA PUC. 2 U MOJIe-
Jmapyer dopmyity Ty V ry.

Puc. 2.

MuHUMATBHOCTH ITON CXEMBI JIETKO YCTAHABIUBAECTCS Ha OCHOBAHWUW CJIETYIOMIETO
yrBepxienus (M. yrB. 16.1): ecau y 6yaesol dynkyuu f umeemea n cyuecmeenHoLs
NEPEMEHHBIT, U cPedy HUT ecmb k NEPeMEeHHBT, No KaHcIol U3 KOmopuT 3ma (PYHKUUAL
HEMOHOMONHA U HE UMMOHOMONNKA (M. e. He anmumonomonna), mo LEXC(f) > n + k.

BameruM: Yy (pYHKIMH T ~ Y KEMEETCs 2 CYIIECTBEHHBIX IEePEMEHHBIX, 110 KaXK10i n3
KOTODBIX 9Ta (DyHKIIH HeMOHOTOHHA U He HHMOHOTOHHA, 3HaunT, LXC(z ~ ) > 2+2 = 4,
Y. T. 1.

1.1(3). dus 6ynesoit byukiuu m(zy, Te, 3) = 122 V 2123 V Xoxs ocTpouTh CDOD
caoxuoctu 4 B 6asuce B = {zy,x V y,z} u KC cnoxuocru 5. J[okazaTh MUHUMAILHOCTh
HOCTPOEHHBIX CXEM.



Perrenne. 1) COD cioxuocru 4 B 6azuce B = {zy,xVy, T}, peanusyomas ¢yHK-
o m(ry, Te, T3), MOAEIUPYET MOCTEAHION (DOPMYTY B IEMOYKe DABEHCTB!

m(xy, X9, T3) = T122 V x123 V Towy = x1(x9 V x3) V T2X3

(HEKOTODAsi SKOHOMUS JIOCTUTACTCS 38 CYET HPUMEHEHHs TOKIECTBA JIMCTPUOY TUBHOCTH ).
JlokazkeM MHHEMAILHOCTh 3TOH CXeMBbl, T. e. joxaxkem, ato LE(m) > 4.
[peanonoskmm, aro L€(m) < 3, n mycth S — MUHEMaJbHAS CXeMa, peainsyonast

dyHKIIIO M.

[Iycts E — Gumzkafinmuii K BBIXOLY CXeMBI JBYXBXOJOBBIA 3JeMeHT cxembl S (T.e.
160 E — BBIXOTHOU 3JeMeHT, 60 0T £ K BBIXOJIY CXeMBI BEJIET HENOYKa HWHBEPTOPOB).
C y4erom npuHNIUIa JBOACTBEHHOCTH, a TAKKE CAMOIBORCTBEHHOCTH (DYHKIMH 11 MOXKHO,
HE OrpaHUYUBas OOITHOCTU, CYUTATH, YTO F — KOHBIOHKTOP.

HeBo3MozkHO, 9T00BI Ha KaKoi-TO BXOJ F momasaJjach ObI jyra, Beaylnas OT BXOJIa
CXeMBI: JIOIIYCTUM, KO BXoay F Bexer ayra or BXoJa x;, TOTIa, mojaras r; = 0, MoJIydaeM,
YTO, HE3aBUCUMO OT 3HAYEHHIl ABYX APYTUX MEePEMEHHBIX, Ha BBIXOJE S BO3HUKAET OJHO U
TO Ke 3HAYEeHHUe, HO TOrAa S He MOXKeT Peajn30BbiBaTh m(ry, Ta, T3).

Takzke HEBO3MOXKeH (B CHJIy MUHUMAJBbHOCTH S) ciaydail mojadu Ha BXOAbl F myr,
BEJIYIIUX OT OAHOrO (bYHKIHMOHAJIBHOIO JIEMEHTA.

BnauuT, Ko BXogaM E BeayT ayru or pasubeix saementosB E', E”. Ho torma B S
yKe uMmeercsa 3 sneMmenrta K, E', E”. 9To o3HayaeT, 94TO APYruX 3JIEMEHTOB B CXeMe HET, a
3JIeMEeHT F — BBIXOJHOM 3JIEMEHT CXeMBbl.

Hu omun u3 asementos E'; B He MoxkeT ObITh nHBEPTOPOM. JleiicTBUTEIBHO, IYCTh,
He orpaHu4YmBasi OOIMHOCTH, [/ — WHBEPTOP, HA BXOJ KOTOPOIO MOJAETCS MEPEMEeHHAs T;.
Torna, monaras x; = 1, 3aMeTHM: 3HAYeHHe Ha BHIXOJE cXeMbl S paBHO () HE3aBHCHMO OT
3HAYEHMH OCTAJIBHBIX IepeMeHHBIX. Ho Takas cxema S He MOXKET peaM30BBIBATH (DYHK-
LU0 M.

Hu omun u3 saementro E', B’ ne Moxker 6bITh KOHBIOHKTOpOM. JleiicTBUTEIBHO,
yCTh, HE OTpaHmYIUBast OOMHOCTH, F' — KOHBIOHKTOD, HA OJWH U3 BXOJ0B KOTOPOTO IO-
naercs nepeMmenHas x;. Torma, monarasg x; = 0, 3aMeTHM: 3HAYEeHHE HA BBIXOJE CXEMBI S
paBHO (0 HE3aBHCHMO OT 3HAYEHHH OCTAJbHBIX IIepeMeHHBbIX. Ho Takas cxema S He MoxKeT
pPean30BBIBATL (PYHKITHIO M.

Buaunt, 06a snementa E') E” — nu3bloHKTOPBL. Y 9THX 3JIEMEHTOB B COBOKYITHOCTH
nmeercss 4 Bxoja, a OyseBa (YHKIMSA M 3aBUCHT OT 3 nepemeHHbix. CJe0BaTeIbHO, MO
KpaiiHeil Mepe ofHa IlepeMeHHas, — CKaxKeM, I;, — IIoJaeTcd IIo KpaiiHeil Mepe Ha 2 u3 4
BX0J0B 31eMenToB E', E”. Ecim cpeay Takux BXOJ0B UMEIOTCS JBa BXO/Ja OJHOTO 3JIeMeH-
Ta, TO 3TOT 3JEMEHT BBIIOJIHSET POJIb TOXKICCTBEHHON (DYHKIMM, U €ro MOXKHO OBLIO OB
YJAIUTH U3 CXEMbl, 4TO MPOTHBOPEYUT MUHUMAILHOCTH cxembl S. Ecau ke umeer mecto
WHAas CUTYAIUs, TO, MoJaras I; = 1, MOJy9IUM Ha BBIXOJE CXeMbl 3HAYeHHE | He3aBUCHMO OT
3HAYEHUH JAPyrux nepeMeHHbIX. Ho B 3TOM ciydae S He MOKeT peajii30BBIBATH (DYHKIIHIO
m. IIporuBopeune. 3HAYHT, Lc(m) >4, 9.T. 1.

2) KC caoxuoctn 5, peanusywormas QYHKIHIO M, MoAeaupyeT HbopMyiry
II(SL’Q V Ig) vV ToTs3.

YceTaHOBUM MHHUMAJIBHOCTD 9TOH cxeMbl. [Ipeamomoxum, 9To LKC(m) < 4, u mycTh
S — munumanbHag apyxnomtocaas KC, peanusyiomnias byHKIuo m.

Oxka3bIBaeTcs, HUKAKOi KOHTAKT B S HE MOXKET COeJIUHSITH B IMOII0Ca CxeMbl. Jleii-
cTBUTEIBHO, ecan Obl Taxoit kourakr xf (i € {1,2,3}, o € {0,1}) mamesnca 6v1, TO cxema
MPOBO NI OBl BCAKHIT pa3, KOTJIa T; = 0, HO B 9TOM CJIydae OHA HE MOTJIa OBl PeaTn30BbI-
BaTh (PYHKIHIO M.

Anamornvno, B S HET MOJIOCA, KOTOPOMY OBLIT OBl HHITUAEHTEH POBHO OJIWH KOHTAKT.
JleficrBuTe/ibHO, ecii Obl TAKOHN MMOJIIOC CYIECTBOBAI U €My ObLl Obl MHIIM/IEHTEH KOHTAKT

4



loa

xf (1 € {1,2,3}, 0 € {0,1}), To cxema e npoBoausa Obl BesiKuii pas, Korja T; = 0, HO B
9TOM CJlydae OHA He MOrjia Obl peajn30BbIBATH (DYHKITHIO M.
Tenepsb sicHo, 4T0, B cuity npeanojoxenus L(S) < 4, cxema S Momeaupyer Jiu-
g

60 dopmyny xj'zi? V xixl! (puc. 3), mubo dopmyny (r7! Vo ag’) (x5 V oxgt) (puc. 4),
ij S {1,2,3}7 g; € {0, 1}, j :m

1

Puc. 3. Puc. 4.

I I 01 .02 03 .04

Paccmorpum cragama ciydail MogempoBanug cxemoit S popmyner 3wy 2 V rgd et
B cuny MmunEMaNbHOCTH TOM CXEMBI 17 # ig, i3 7 4.

Ecnun 681 cymecrsoBaio aucio j, j € {1,2,3}, rakoe, uro o; = 0, To cxema S mHe
MorJia Obl peain30BBIBaTh MyHKIUIO m. [leiicTBuTe/IbHO, IyCTh, HanpuMep, j = 1 u oy = 0.
Torma cxema TPOBOIUT BCAKHH pa3, Korya ;, = 0 U x;, = 03, YTO HEBO3MOXKHO.

CrnenoBarenpHo, cxema S wMogeaupyeT QOpMYyTy T, V Zi,Ti,. llockoabky
m(xy1, T, T3) CYIIECTBEHHO 3aBUCUT POBHO OT 3 IIEPEMEHHbIX, UMEEeM: HAHyTCsd HePABHbBIE
apyr apyry k, [ (1examue B muoxkectse {1,2, 3}) takue, uro i, = i;. Ho Torma npn z;, =0
cxema S He IPOBOJINT, M, 3HAUNT, He peaaudyer (PYHKIHIIO M.

o ) g1 g2 o3 04

OcraeTca paccMOTpeTh cTydaii MojenpoBanus cxeMoit S hopMyst (27! V 7 J(@52 v ag, ).
B cuty MEHUMATBHOCTH 3TON CXEMBI i1 # 19, 13 7 i4.

Ecnu 661 cymecrsoBano qucio j, j € {1,2,3}, Takoe, uro o; = 0, To cxema S ne
Moria Obl peain30BbIBaTh (PyHKIMIO m. /leiicTBuTe/1bHO, MycTh, HanipuMep, j = 1 u oy = 0.
Toryia cxema He POBOJAMUT BCSAKUIT pa3, KOrJa x;, = 1 U ;, = 03, YTO HEBO3MOYKHO.

Crenosaresibio, cxema S mogeaupyer dopmyny (x;, V ) (2, V 24,). [lockoabky
m(xy, T, T3) CYMECTBEHHO 3ABUCUT POBHO OT 3 MEPEMEHHDLIX, IMeeM: HAWTYTCS HepABHBIE
apyr apyry k, [ (zexamue B muoxkecrse {1,2,3}) rakue, aro i, = i;. Ho Torga npu z;, =1
cxema S MPOBOJUT, U, 3HAYUT, HE PeaTu3yeT (PyHKIHK M.

Nrak: cxema S cao:kHOCTH He Oosiee 4 He MOYKET peaan30BbIBATH (DYHKIIUIO 17,
nosromy LXC(m) >4, w. 1. 1.

1.1(4). dns 6ynesoit bynknun f(x, x2, x3) = (01111110) mocrpours CPD cox-
Hoctw 6 B Gasuce B = {xy,z V y,z} nu KC caoxnoctu 6. /lokazarh MUHIMATHHOCTD TI0O-
crpoennoit KC.

Pertenne. 1) COS caoxuoctu 6 B 6azuce B = {zy, xVy, T}, peamusyomas ¢yHK-
o f(xy1, T2, x3), MOIEIUPYET NOCIETHIO (DOPMYITY B IEMOYKE DABEHCTR:

f(Il, Ta, LE3) = (331 V x9V l’3)(i’1 V ZyV f3) = (Il Vxg V l’g)(l'lxgllg)

(HeKOTOpast SKOHOMHUS JTOCTUTAETCS 3a CUeT MpUMeHeHus npasuia jge Moprana).

2) KC caoxuoctu 6, peanusytomas byHKIuo f(x1, o, £3), Mogesupyer bopMyry
(x1 V2oV 3)(T1 V Ty V T3).

MuHUMaJIBHOCTD 9TOM CXEMBbI JIETKO YCTAHABIUBAETCS HA OCHOBAHUHU YK€ YIIOMUHAB-
merocst yrepzKaenus (M. yrB. 16.1): ecau y byaesols pynxyuu f umeemesn n cyuecmeen-
HOLL NEPEMEHHBIT, U CPEOU HUX ecMb k nepemedHbis, no xaxncdol ud Komopux ama pymk-
UUA HEMOHOMONNA U HE UHMOHOMONKA (M. e. ne anmumonomonna), mo LXC(f) > n + k.

BameruM: vy GyHKIUU [ uMeeTcs 3 CYIIECTBEHHBIX IEPEMEHHBIX, 110 KaxKI0# u3
KOTOPBIX 3Ta (PYHKIINA He MOHOTOHHA M He HHMOHOTOHHA. B cuiy cumMmerpudHocTu (pyHK-
uuu f 5101 BakT JOCTATOYHO YCTAHOBUTD s nepemenHoil x1. [Tockosbky f(0,0,0) =0 u



f(1,0,0) = 1, dyuknus f ne unMmonoronHa 1o nepementoi 1. [Tockonbky f(1,1,1) =0u
f(0,1,1) = 1, ynknus f He MOHOTOHHA TIO TIlepeMeHHOl 1. 3naqut, LXC(f) > 3+ 3 = 6,
9. T. JI.

Sanaua. lna mynasruniekcopuoit dbynkuun nopsaka 1 (1, Yo, ¥1) = T1Yo V T1Y1
noctpouth MuHAMATBHYIO CDPD B 6azuce B = {zy,z V y, 7} n muanmansayio KC. O6oc-
HOBAaTb MUHHUMAJIBHOCTDH ITOCTPOCHHBIX CXEM.

Pemrenue. 1) COD cnoxuocru 4 B 6asuce B = {zy, xVy, Z}, peamusyomas ¢yHK-
aio 41 (21, Yo, Y1), MozemupyeT bopmyty T1yo V L1y

JlokazKeM MHHUMAJILHOCTD 3TOH CXeMbl, T. €. jokaxkem, 9to LC(uy) > 4.

I cnocob. 3averum:

Plyo=0 = p1(21,0,y1) = T1y1 Z const, p|y=1 = p1(x1,1,91) = T1 V y1 # const.

Buagut, 110 yTB. 16.3:

L (1) = min{LE , (urlyp0), LE Gt 1)} +2 > 3,

OTKY/Ia C Y9eTOM HEMOHOTOHHOCTH (DYHKITUHU fi1 U HEOOXOTUMOCTH J00ABICHHsI HHBEPTOPA
u BhITeKaeT HuxKHss onenka LC(uy) > 4.

IT cnocob. Tpeamonoskum, uto LC(puy) < 3, m mycts S — MuUHEMaIbHas cxema,
peausyioniasdg PYHKIAIO [i].

[Iycts E — Gumzkafimuii K BBIXOLY CXeMBI JBYXBXOJOBBIH 3JeMeHT cxembl S (T.e.
60 E — BBIXOJHOU ssteMeHT, Jub0 0T E K BBIXOJY CXeMbI BEJIET IMENOUKa HHBEPTOPOB).

HeBo3MmoxkHO, 4T00BI Ha KaKoii-TO BX0J1, F nojaBajach Obl jiyra, BeJayIast OT BXOIa
CXeMBbl: JIONYCTUM, KO BXOay F Bejer jyra or BXoja x;, Toraa, noJjaras x; = 0 s caydad,
Korja F — KOHBIOHKTOp, U HoJjarag x; = 1 ajig ciaydas, Koraa [ — Ju3bIOHKTOD, MOJY-
YaeM, 4TO Ha BBIXOJE S BO3HUKAET OJHO W TO K€ 3HAUYEHUE HE3aBUCHMO OT 3HAYEHWH IBYX
JIPYTUX TePEeMEHHBIX, HO TOrJIa S He MOXKET PeaJTn30BBIBATD [i1.

Takzke HEBO3MOXKEH (B CUJLy MUHUMAJbHOCTH S) ciydail mojgadu Ha BXOAbl F myr,
BEJLYIIUX OT OJHOTO (PYHKIMOHAJBHOTO JIEMEHTA.

Bunaunt, Ko BXoJaM F BeayT jgyru or pasubix snemenros E’, E”. Ho torma B S
yzKe uMeerca 3 ssneMmenrta [, E', E”. 9To o3HayaeT, 9To APYruX 3JEMEHTOB B CXEMe HET, a
9J7eMeHT F — BBIXOJHOM 3J1€MEeHT CXEMBI.

Hu oaun n3 snementos E', E” ne Mmoxer ObITh nHBEPTOPOM. JIeHCTBUTEIBHO, IyCTh,
He orpaHHYuBasi 00MHOCTH, F' — MHBEPTOP, HA BXOJ KOTOPOIO MOJAETCSA ITEPEMEHHAs T;.
Torna, mostarast x; = 1 gJs caydast, Koraa E — KOHbBIOHKTOP, n ntoarast x; = 0 Jis ciaydasd,
Korja FE — Ju3BbIOHKTOD, 3aMeTHM: 3HAaYeHHe Ha BHIXOJEe CXeMbl S (DUKCHPOBAHO HE3aBU-
CHMO OT 3HAYeHHUi OCTaJIbHBIX HepeMeHHBIX. Ho Takast cxema S He MOMKeT peau30BbIBATH

BYHKIUIO fi].
Ho B 3rom caydae nosaydaem, 4to (yHKmms, peasnsyemas cxemoii S, — MOHO-
TouHasi, B otanane ot (. (HemonoronHocTs py caemyer u3 toro, aro u1(0,1,0) = 1 m

p1(1,1,0) = 0). [Iporusopeune. 3naunt, LC(1;) > 4, 4. T. 1.

2) KC caoxuoctn 4, peanusyromas byHKIuo f(1, o, £3), Mogesupyer hbopMyry
1Yo V T1Y1.

SameruM: y (PYHKIUA [1; ©MEETCA 3 CYIIECTBEHHBIX TTEPEMEHHBIX, IO OIHOW U3 KO-
TOpBIX (x1) 9Ta Gyukug He Monoronna u ne uumonoronua. (ITockombky £1(0,1,0) =1 u
w1(1,1,0) = 0, byukIus p; He MOHOTOHHA O mepeMeHHOi 1. [Tockonbky p1(0,0,1) =0
u p1(1,0,1) = 1, dyurnus 1y He HHMOHOTOHHA IO TIEPEMEHHOU 21). 3HAaUuT, mo yTB. 16.1:
LX) >3 +1=4, uw.r



Bamaua. g dyukuun f(rq, 22, x3,24) = (1 V x2)x3 V (T1 V T2)Ty 1OCTPOUTH
vuanMaabayio KC. ObocHOBaTH MUHUMAIBHOCTD 9TON CXEMBL.

Puc. 5.

Pemenne. KC cioxuocru 5, peanusytomiasa GyHkiuuto f (1, Tz, T3, T4), IPUBEIEHA
Ha PUC. D.
Bamerum: y dbynkiun f umeercd 4 CylIeCTBeHHBIX I€PEMEHHBIX, 110 OJHON M3 KOTO-
puix (x1) sta GyHkus ne MonoToHHa U He mHMonoTonHa. (ITockomsky f(0,0,0,1) =1 u
f(1,0,0,1) = 0, dyukmust f we MmoHOTOHHA TI0 TIepeMennoit 1. [Tockombky f(0,0,1,0) =0
u f(1,0,1,0) = 1, dynknus f He HHMOHOTOHHA 110 EPEMEHHO{T ). 3Ha4nT, mo yrs. 16.1:
LKC( f)>4+1=05 a.rnu.

2.4(1). Hna dbyuxmun f(z1,xe,23) = x1 O Tox3 mocTponTh MuHEMaTHHYIO KC.
Ob6ocHOBaTh MUHUMAJBHOCTH ITON CXEMBI.

Pemenne. KC cioxuocru 6, peanusyomas byuknuio f(xy, o, T3), MOIEIAPYET
HOCIETHION (POPMY/IY B IEMOYKE PABEHCTB:

f(f)fl,ﬁg, (L’g) =T @ Loy = i‘l(fEQIg) V ZL‘l(l‘QlL‘g) = Zi‘lIQZEg V [L’l(ff'g V i’g).

Bamernm: y dyHKIuu [ uMeercs 3 CYIIECTBEHHBIX MEPEMEHHBIX, [0 KarKIoi u3
KOTODBIX 9Ta (DYHKIHMs He MOHOTOHHA M He mHMOHOTOHHA. ([Tockombky f(0,0,0) = 0 u
f(1,0,0) = 1, dyuknus f we mHMOHOTOHHA MO TepemenHO# x1. [Tockombky f(0,1,1) =1
u f(1,1,1) = 0, dbyukrnus f He MoHOTOHHA 10 epemenHoi x1. [Tockobky f(0,0,1) =0 u
f(0,1,1) = 1, dyHkuus f He MHMOHOTOHHA IO TEPEMEHHOU To. [Tockombky f(1,0,1) =1
u f(1,1,1) =0, byukuus f #me MOHOTOHHA MO mepeMeHHoit xo. [Tockoabky f(0,1,0) =0 u
f(O 1,1) = 1, dyskuus f He maMoHOTOHHA 1O TepeMeHHOl x3. [Tockobky f(1,1,0) =1

f(1,1,1) = 0, dyuknus f He MOHOTOHHA 1O TEpeMeHHOH x3). 3Hauut, Mo yTB. 16.1:

LKC(f) >3+3=6,49.11.
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