Yacrp 1. InBapuanTHBIE KJIACCHI M CJIOXKHOCTB aJIro-
PHTMOB

§ 1. HupapnaHTHHIE Kiacchl

[lorsiTre muBapuanTHOro Kaacca 6buio BReneno C.B.fA6aoncknm [8).

Muoxectso Qyuxuiit Q C P Ha3hBaeTCH UHSAPUANMHHM KAGCCOM, €CITH
Hapszy ¢ kaxiol dyvuxuuelt f € Q oxo conepuT Bee pyHKIMH, mONyYaio-
utecst M3 f MpHMeHeENeM eIV IOUHX TPeX onepauuft:

1) nobasrenne 1 i3bsTHE DHKTHBHBIX TTEPEMEHHBIX;

2) nepeyserosanie nepemerHbIx (663 oToxaecTBIeHMS);

3) NOZCTAHOBKA KOHCTEHT H& MECTA HEKOTOPBIX NEPeMEHHBIX.

Obo3nasiy wepes Q(n) MHOXeCTBO Beex ynknuit f u3 Q, 3aBucamux
(Be obs3aTeIbHO CYIIECTBEHHO) OT MEPEMEHHBIX T1, L2, .. ., Zn.

Yueno o = log, r}erglc %/ |Q(n)| rasbiBaeTca Tapaxmepucmuxoll uEBApH-
arTHOro Knacca Q. Mioraa xapakrepucTuka 6yaeT YKa3bIBaTLCA B KAYECTBE
uHiexca npu Q i @(n). Cnpasenuba ciaefyomasn
Teopema 1.1 (C. B. fl6nouckutt [9]). Jan awbozo o € [0,1) cywecmsyem
KONMUHYYM NONADHO PA3AUNHBIEL UHEBADUAHMMHBT xacco8 Q ¢ Topaxmepu-
cmuxol o.

Obo3paurm uepes L(f) MUHUMATIBHYIO CJIOXKHOCTB CXeMbl U3 (yHK-
LMOHANIBHBIX 371€MeHTOB, peannsylome# ¢yrxkuuo f, ¥ nycts L(n) =

max L(f), Lg(n) = max L(f). B aanbueiimem ucrnoms3yrorea cieay-
JePy(n) feQ(n)
IOILKE YTBEPXK IEHHS.
Teopema 1.2 (O. B. Jlynatos [5]).
2ﬂ
L(n) = Z(1+6,), 1)
n
2de &, — 0 npun — oo.
Teopema 1.3. Ecau Q — uneapuonmusil xAacC ¢ Tapaxmepucmuxol o,

o > 0,mo -
Lo(n) £ 0;1‘(1 + An), (2)

2de A, — 0 npun — oo.

ynKums fo(z1,.. ., Zn) HA3bIBaETCA Cacocnoll, ecm L(fa) = L(n). Bec-
KOHeYHas MOC/IeJ0BATENLHOCTh OyJ1eBbIX dbyHKIHH ( f1(l‘1): f2($1,I2):---1
falz1,...,22),...) Ha3bIBaeTCA caooicHol, econ Anst oboro N cymecTsyeT
n 2 N Takoe, uto dyukumnsa fp(z1,...,2Zn) ABIAETCA CIOXKHOM.

R —

Anroput™, crposiu#f 6eckoHEWHyIO IOCHENOBATEILHOCTb GYJICBBIX
odynkunht (fi(x1,...,2:));0; 13 Py Ha3bIBAETCA NPAGUALHYM, €CITH OH CTPOHT
Bee YHKIMH MHHHMAJIBHOTO 110 BKTIOYEHHIO HHBADHAHTHOTO KJI&CCa, Cofep-
JKAUIEro 3TY NOCJIEA0BATEILHOCTD.

Teopema 1.4 (C. B. S6nonckuit [8]). Jhobot npasuivhutl aszopum,
cmposuguli caosrcryio nocaedosameavnocme gynwxyuti (fi(z, . .., %)), u3
Py, cmpoum ece muoocecmeo Py.

QOyHKUMA ¢ Ha3bIBAETCA NOPOHCOGIOULUM SNEMEHMOM UHEAPUAHTMHOZO
xaacca () TOrJa M TOABKO TOLAA, KOrMa OHA He JexuT B Q u qubo g —
KOHCTaHTa, Jinbo BCAKAsA (YHKUNUA, NONYYAOMALCS W3 g MOACTAHOBKON KOH-
CTaHT, JIeXKHUT B (.

MroxkecTBO BCeX IIONAPHO HEKOHTPYSHTHBIX NMOPOXKIAIOUIMX 3]EMEHTOB
MHBAPHAHTHOrO KJacca ( Ha3LIBAeTCA Menpugodumoti cucmemol nopocda-
VWUT IAeMENMOB UHBapuaNmuozo xaacca () u obosnayaercs yepes U(Q).

Iy4xom dyrkuuu g HaseiBaeTest MHOXECTBO 1, TeX M TOMBKO Tex yHK-
LM, U3 KOTODBIX HYHKUMA ¢ MOKeT ObiThb NMONYyYeHA NOC/eJ0BATENBHBIM
IPHMeHeHHeM TAKIX ONepaluil, KAk neperMeHOBaEYe epeMeHHsbIX be3 0ToX-
JleCTBJIeHHs1, JoDaBICHIE H U3bATHE (DMKTHBHBIX IIEPEMEHHBIX, [I0ACTAHOBKA
KOHCTAHT.

1.1, ITycts A u B — unBapuanTHble Kiacchl. Bepro a, 4To Beerga MHBa-
PHAHTHBIM KJIACCOM SIBJIAETCA:

1) An B;

2) AU B;

3) A\ B;

4) P\ A.

1.2. 1) Beakueil u 3aMKHYTbI KJIAce AB/SETCH MHBAPHAHTHBIM?

2) Bestxuit 11 MEBADUANTHBIA K/18CC ABSETCS 32MKHYTHIM?

1.3. [lycte A — 3amruyThI KJace, cogepxawutt kouctanTsl 0 u 1. Bepuo
JIH, 4TO A — BCeraa MHBapHaHTHbIM Kiace?

1.4. BpIsACERTD, KaKHe U3 CIeLyI0IHX KJIaCcCOB SBISIOTCA HHBAPHAHTHBIMH
KJIACCAMH:

1) knace L nuHeftnbix QyHKUuH;

2) knacc M MoHOTOHHBIX byHKLUHY;

3) knace Ty byHKUuH, COXPAHAIOWUX KOHCTAHTY 0;

4) xnacc Ty N T, roe Ty, 0 € {0, 1}, -- kinacc dyHkuut, coxpansiomux
KOHCTAHTY ¢,



5) knacc S caMoABONCTBEHHBIX GyHKIHiL;

6) K.1acc cumMeTprEecKuX GYHKIHN, TO eCTb dbyHKIEN, He M3MEHAIOIHX s
npu n06oft NIEPeCTAHOBKE HX MEPeMEHHBIX;

7) K1ace cuMMeTpRrYecKHX GYHKUHM 1 GYHKIUH, TONY48EMBIX M3 CHMMeT-
pirseckux 1obaBrernenm QUKTHBHBIX NEPeMEHHDIX;

8) kaacc GYHKINM, MPHEMMAIONHX €ANHITYHBIC 3HAYEHHA TOJIBKO Ha Ha-
fopax ¢ YETHBIM YMCJIOM €IHHRL

9) knace yHKuMIL, CTenenb monMHOMa KeralknHa KOTOPbIX He Gosbiue
HEKOTOPOr0 3aIaHHOI0 YHCJA;

10) knace dymxumit, YHCIO CHAraeMsix nonuHoMa ZKerasknHa KOTOPBIX
se 6o.ibllIe MOJOBIHBE BCEX BO3MOXKHBIX.

1.5. TToCTPORTb MHHEMATBEDI (110 BKTIOYEHHIO) HEBADHAHTHBIN K1ace Q,
conepx<amuit B cebe Knacc:

1) S - camoaBOftCTBEHHEBIX QYHKUHH;

2) Ty - GYHKUKMHA, COXPAHAOMUX KOHCTAHTY 0;

3) T) - dbvHKOMM, COXPAHRIOWMX KOHCTAKTY 1;

4) Ty N Ty - dyHKUKLH, COXPAHAIOWMX KOHCTAHTEI Oul.

1.6. Jdoxa3aTb, YTO 4S8 KAXJOrO HEMyCcTOro MHBApMAaHTHOLO KJacca Q

n e

nocnefoBatenbHocTh 3/ |@(n)| ne BospacTaerm 1 < nango 2/1Qr)| < 2.

1.7. Jloxa3aTb, YTO e/ HHBAPHAHTHBIM Kace (), HE COBNAJAET C P,
T00 < 1.

1.8. BuluKCIKTE XapaKTePHCTHKY CJIeLYIOIKX HHBADHAHTHBIX KJIACCOB:

1) knacc L nuneftHbIx yuxuuh;

2°) xnace M MOHOTOHHBIX (yHKUMH;

3) kaacc GyHKUMH, NPECTABEMbIX B BHIE

F(Z1;0 <5 %n) = I(z1,-..,zn)&9(21y. .., Tn), (3)

e | — nuHekHas QYHKLUMA, & § — NPOU3BO/IbHAs (yHKUMA U3 Py, y KOTO-
pOft KaXK1ast CyIeCTBCHHAs NEPEMCHHAS SABIAETCS CYIIECTBEHHON NepeMen-
no#t dyHkunK I

1.9. 1) Tyers Py (n) — muokecTso GyHKuuit 13 Pp(n), CyLIECTBEHHO 3a-
BHCALLEX OT 7 nepeMeRHbIX. TTokasats, uto |Pj(n)| > 2% — n2?

2) Myers @, Q@ C P, — uupapuaHTHbI kaacc. JJokasaTh HEPaBEHCTBO
1Q(n)] < 1Q(M)|*™ npun = m.

1.10. Tlycrs s(f) — uucao nouapxo paziuuHbx NOAGYHKIMA QYHKIMA
fras(n)= maX e p,(n) s(f). Doka3athb, 410

1) 5(n) < 3%

2*) ana Beakoro € > 0 cymecrsyer N Ttakoe, uto s(n) < 3%(1 —¢€) ana
eex n > N.

1.11. Joxa3saTs Teopemy 1.4 u3 sBeenus K naparpady.

1.12. 1. Ha#taure HenpHBOAMMYIO CHCTEMY MOPOXKAAIOMINX JJIEMEHTOB HH-
BAPHAHTHOrO Kiacca §J, ecn

1) @ — 910 k1acc M Beex MOHOTOHHBIX QYHKUHH,

2) Q@ — 910 Knacc L Bcex nuHeHHBIX dYHKIHH,

3) @ — aT0 Kuace Beex hYHKIHI, CYIIECTBEHHO 3aBUCAIIMX OT HE 6onee
yeM k nepeMeHHBIX,

4) Q — 910 KJ18CC, COCTOAILHA TOIBKO M3 KOHCTAHT M BCEX TOXKIECTBEHHBIX
dynkunit.

2. IIpuBeanTe NpMMep TAKOIO KHBAPHAHTHOIO kjacca (), 4TO ero Hempu-
BOZAMMAs CHCTEMA MOPOXKIAIOLINX 3/1eMEHTOB BeCKOHEHHA.

3. Jokaxure, uto gst mo6oro MHBAPHAHTHOTO Kiacca () cnpaBeiJnBO
pasercreo | J I, =P\ Q.

9eU(Q)
4. Toxaxwure, 4T0 B P HMeeTca DOBHO KOHTHHYYM IONAPHO Pa3THYHBIX

HHBAPHAHTHBIX KJIACCOB.
§ 2. CuoxHOCTH aJITOPHTMOB

Tepmun “Mamnna Teiopuara"(cokpamenno MT) ynorpebasierca 3gecs
I/ ONHOJIEHTOUHBIX Jemepmunuposarnmr Mamus (cm., Hanpumep, [10]).
HexoTopoe (HenpMHUMINAJILHOE) OTJIMYHME COCTOUT B TOM, YTO, KAK IIpaBH-
no, paccmarpusaiotess MT ¢ ogHocToposHelt nexTolt, feckoHeuHOM BIPaBo.
Andasut cumsosion aentsl MT ofosnaunm 1sepes A, a MHOXECTBO COCTOs-
Huit — vepe3s Q. Andaburel A 1 @ xoneunnl. CuMBoaOM ¢ 0003HAYEETCH
HaYaJbHOe COCTOSIHNE, CUMBOJIOM ¢y — NYCTOH CHMBOJI, IPUCYTCTBYOILHH 0
onpeaenennio B andasute A, CunTaercd, YTO B HAYAJbLHBIM MOMEHT CJO-
BOo w = by by ... by, obpabaTwiBaemoe MT, 3amucano B mepBrIX 1 sueRKax
JICHTBI, & BCe OCTAJIbHBIE s4elKH JIEHThl COMEPXAT CUMBOI a1. Jemepmu-
nupogannocrns MT o3Hauaer, 4To 1 Kaxao# naps! Buga (a,q), rae a —
CHMBOJI BXOQHOro alichaBnta, & ¢ — CUMBOJ COCTOsIHMA, B nporpamme MT
NpHCYTCTBYET He Gosee ofHOM KOMaHIbl BuAs: aq — a'q’d, HauuHalomedkea ¢
aq.

[lyctsb B nponecce paboTe MT Ha HEKOTOPOM TakTe ¢ OKA3AI0Ch, YTO Ha
JIEHTE 3aIUCaHO CI0Bo W = by by ... by, DT0 03HAYAET, YTO B NEPBLIX T AUCH-
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KAX JIEHTB! COAEPKATCH CUMBOJIHL by, . . ., by, & AYElKH, HauuHAS ¢ (m+ 1)-1,
cozepat cumeo ay. [Tycre nanee va Takre ¢ MT HaxozuTes B cocroanup %,
a roosxa ofospesaer suefiky ¢ HomepoM k. Konduaypayuel (merosenmom
onucanue.«), COOTBETCTBYIOLIER 3TOMY TaKTY !, HA3BIBACTCSH CJOBO Cy BHIA
biby...bk-1 @bk ... brm. Kondurypauus, coorsercreyiomas neppomy TaKTYy,
HA3bIBALTCA Ma%aAbHOU, & nocieasemy (ecanm MT ocramasansaercs), — sa-
xarovumeavnotl. Buvucaenuem MT M wa ezode w HasbiBaeTca nocieaosa-
TeabHocTh Kondurrypauuit Cy, Cy, ..., Cy, ..., BO3HHKaOWAS 1py paboTe Hag
crosoM w. Tlonpasymesaercsi, yTo Koudurypanus Ci,y ONHO3HAYHO Ompe-
aeaserca koudrrypaurelt C; v xomanno MT M, naunnatomefics ¢ maps
(b%.q;), rae by — cumsou, oBo3pesaembiit MT B MoMenT ¢, a g; — cocrosine
MT B moMenT t. Bpema pabomu unn wucao wazos ty(w) MT M wa exode
w OnpeaesifieTcs K&K 4ici10 KoHburypauu#t B suiuucnesun MT M Ha Bxo-
Ze w. Ecan Beryrcnenue Geckoreuno, nonaraeM ty(w) = oo. [lycts cpeam
coctosHutt MT HMeIOTCA BbIIEIEHHBIE 3AKIIOUNTEALHLIC COCTORHUA — NPU-
Humarnwee ¥ omeepzarowee. TOTAE BHIYHCICHHE HA3bIBAETCS NPUHUMANUUM
(omeepearnusim), €C1¥ OHO 3aKAHYMBALTCS B IPHHUMAIOIIEM (OTBEpraoiem)
COCTORHKH.

HeperepmunnpoBansule Mammasl Tropunra. OTanyne HeJerepMu-
unposatsolt MT (cokpamenro, HMT) or merepMuHMpOBaHHOH COCTOMT B
ToM, yTo B nporpamme HMT a1s napet (a, g), rae a — cumson u3 andasu-
Ta MT, a ¢ — CHMBOJ COCTOSHIA, B €€ NPOrPAMME MOXET NIPHCYTCTBOBAT
HECKO.ILKO KOMAH, T, HAYHHAOMWUXCA ¢ ag. Bes notepu o61MHOCTH MOXKHO orpa-
HUYUTBCA CJy4aeM, KOrja [ape ag MOXKET COOTBETCTBOBATH He Gosee JByX
KoMaH ¢ HayaioM aq. Ilycrs B nporpamme HMT mmeercs napa komang
ag = a'q'L v ag — a"¢”R. Toraa, Haxonsce B cocTosHuM ¢ M 0603peBas
cumBoJ a Ha dente, HMT moker BoIBpaTth Jiio6yio 13 OBYX BO3MOMHOCTel:
3anKcaTh B 0603peBaeMylo AYeliKy CHMBOA @', iepeltTH B cocTosHKe ¢’ 1 CABH-
HYTb T'OJIOBKY BJ1eBO, 160 3anmucaTh B 0603peaeMylo Ayeliky cuMBo a”, me-
pefiTH B cocTosnKe ¢ ¥ CABHHYTb [0JI0BKY Brpaeo. IIpu 9ToM cunTaercs, uTo
HMT kak 6wt coznaer ase konuy camoit cebs n IpociesKUBaeT NMOCeN0Ba-
TEJIBHOCTD BhIYKCIeRHH oboux cnocobos Aeftereust. [TonsiTne Koudurypanuu
ana HMT ue ornyaerca or Toro, 4ro onpefeneHo Boiuie 1Js obsrynoit MT.
Buvucaenuem HMT na 6xode w Ha3bIBAETCS TOCTENOBATEILHOCTh KOH(H-
rypaugtt Cy,Cy,...,Cy, ..., B kotopott C; = quw, a Cy41 nonydaerca u3 Cy
C TIOMOLLBK OAHOM M3 KOManJ, coorsercTByiomux nape a(t)g(t), rae g(t) —
CHMBON cocrosinus, Bxoaamun B Cy, a a(t) — 6yksa u3 Cy, crosmas cnpasa

or ¢(t). Besikoe Beryucerne MoxHO M306pa3UTh OPHEHTHPOBAHHON LENbIO,
BEPLIHHAMH KOTOPO# SABNSAIOTCA KOH(HMIypalKH, & KaXKAas Jyra coegHHseT
IBe TOCTeNOBaTe/NbHEE BepluuHEl. B ciyvae perepmunnposarnsix MT Bbl-
yHCIeHNe OJHO3HAYHO ompeaensiercss BxogoM. B cayyae HMT obvenunenue
uened, COOTBETCTBYIOIMX BbIYHCIACHUAM HA BXOJE W, NPEACTaBAsieT cobofi
OpHEeHTHPOBAaHHOE (OT Kopiist) Aepeso ¢ KopaeMm C) = qiw.

Pacnosnasanue si3nikoB. [lycrs A — koweunbift andasutr. Yepes A
06031HAYKM MHOXKECTBO BCeX 06 (KOHEYHBIX HOCIeI0BATENBLHOCTEH) B al-
dasure A. Yepes ||w|| oboznaunm dauny c10Ba w, ONpefenaeMyl0 KaK 1uc-
no 6yks B w. Ilpousponsroe nogMuoxectso L € AY HasbiBaeTCca A3BIKOM
B anasure A. Tosopar, yro MT (HMT) M ¢ aByMsi 38K/1I0YUTCIbHBIMH
COCTOAHUAMH (NPUHUMAIOWUM U Omeepealousum) pacnosnaem A3blK L, ec-
JIU U151 BCAKOrO cloBa w € AY npuHnMarowge Buiuucnenie M Ha Bxoge w
CYILECTBYET TOTJIa ¥ TOJBKO TOrga, korga w € L. B caydae, xorna w € L,
Kaxx0e Bbruncienie nubo GeckonedHo, anbo spaserca orsepratomuM. [oso-
pat, uto MT (HMT) M pacnosnaem aswx L 30 noiunomuaisHoe 6pemsR,
€CJH OHA DaCMO3HAeT L M CYLIECTBYET NOJMHOM P TAKOH, YTO IS KaKJIOro
cyioa w € L cymecTByeT IpHHUMalOUIee BEIYHCIEHNE JJIMHE], He NPeBbIila-
foedt p([wl]).

Yepes P obo3HayuM Kaace si3bixos, paciosnasaeMbix MT 3a nmoauHoMu-
asbHoe BpeMs. Uepes II obosnasum MEOxecTBO orobparkesutt Buga [ :
A¥Y — A% perancasembix MT 3a nonunoMuanssoe Bpemsi. [lyers Ly u Loy
— szplky. Tovopat, uto Ly (noaunomuaavno) ceodumes x Ly (0Bosnayenve
Ly < Ly), ccnu cymecrsyer dynkuus f € raxas, yrow € Ly < f(w) € Ly.

Ssbikn Ly u Lo (noaunomuaasno) sxsusasenmmus, ecmn Ly < Ly v Lg <
L.

Onpepenenne 2.1, Knace NP ectb MHOMXECTBO S3LIKOB, pPacno3Hapae-
Mbix HMT 3a nosimsoMuanbHoe BpeMs.

Iycrs P? — muoxectso uap (L, M) a3sikos u3 P. Tosopsit, yTo s3bik A
ewsodum u3 napte (L, M), nymem nasewusanun p-0zpaniiennozo Xeanmopa
CYUWECMBOBANHUA, ECITH CYILECTBYET TaKOH I10JIMHOM P, YTO

K = {z:3y(z,y) € (L, M) & |yl| < p(||zI})},

rae ||z|| — pmna ciosa z.

Onpegpenenne 2.2. Kanace NP ectb MHOMECTBO S3bIKOB, BBIBOAMMEBIX U3
anemenTos P? nmyTeM HaBewMBaHUA p-OPAHWYEHHOrO KBAHTODA CYLIECTBO-
BEHHUS.



$3apik L HaswiBaeTcs N P-noanbim, ecin

1) L € NP.

2) ans moboro s3vika L' u3 NPL' < L.

Cnpase11nBbl CEAVIOUIIE TPOCThIE YTBEPIKACHHAS.

Vreepxaenue 2.1. Ecau Ly < Ly u Ly < L3, mo Ly < Ls.
Vreepxaenne 2.2. Ecau Ly € P u Ly < Ly, mo L, € P.
Yreepxaenne 2.3. P C NP.

Vreepxxaenue 2.4. Jubo ece N P-noanvie aswru npunadaescam P, aubo
Hu odun u3 HuT ne npunadaedxcum P. Ilepeas cumyayus umeem mecmo
mozda u moavko mozda, xozda P=INP.

KonbiorkTHBHAR HopManbhas dopma (KH®D) saseiBaercs svnoanumod,
ecan HafzeTcs Hafop 3HAYCHUIt ee TepeMeHHbIX, Ha KoTopoM 3ta KH® 06-
pamaercst B ezunuLy. [lycrs K — MuoxkecTBo Beex soinonnumpix KHP, A —
HEKOTOPBI KOHCUNBIft a1haBuT, & 9 — B3aHMHO 0/HO3HAYHOE OTOOpaXKeHIe
K Bo MHOecTBO ciioB B andasure A. [l1s OnpeaeseHHOCTH paccMOTPHM
andaeur A = {(,),&,V,~,2,0,1}, a orobpaxkenne ¥ onpeiennM CJexyo-
wim obpazom: 6yxBa BiuAa i npeobpa3yercd B CJIOBO TOTy ... T, TA€ Ty ... T
IIBOMYHOE NPeICTABICHHE YNCIa ¢; OCTATbHBIC CHMBOIBI He H3MenstoTes. Har
npunep, ecmt K = z1&(Z V 5), 10 Y(K) = 211&(2010 V z1101). fsbix
BBINMOJIHUMOCTD (cokpawesnso BBIIT) npeacrapaser coboit o6pa3 P(K)
muozectsa K npn orobpaxenny ¢, Aseik K-BBIIT ects obpa3 MHOKECTBa
tex poimounrMbix KH®, y koropbix kaxxkaas cKoOKa COAEpXHHMT He 6onee k
Oyks.

Teopema 2.5. (S. A. Cook [4] - [3],[7]) Ecau L € NP, mo L < BHIIIL

CyuiecTByeT Z0CTaTO4HO GOMIBIION K1ace 33484, 3aKM0Yaomuiica B pac-
[O3HABAHMH TeX HJIM HHBIX CBOMCTB rpadoB, LCIBIX YHCET, MACCHBOB LE/IbIX
ypces1, KOHEYHBIX MHOKECTB, ByIeBbIX HOpMYT U T. . IMoaxoasuictt KOOUPOB-
Koft TakHe 3378491 MOTYT ObITh CBEJICHbB! K PACIIO3HABAHHUIO A3BIKOB. Toaromy
B JasibHefiliesm Mbl ByJeM B3aHMO3aMeHATb TEPMHHL] “g3pk” ¥ “3amava’. 3a-
na4u 13 Kiacca P 6y/ieM Ha3bBaTh NOAUNOMUGALHO PEULGEMDLMU.

Husxe npusefeHsl HekoTopble N P-IIOHBIE 38/1a4H.

1. 3azaua 0-1 Llesiouucaentoe JuHeAHOE NPOrpaMMIPOBAHKE (0-1 LIJIII).

Bxoa: Matpuua A = (a;;) pasMepa p X n H 1eJIOYNC/IeH bl BekTOp b =
(b, ..., by).

Coficrso: CymecTByeT BeKTOp X = (
4TO

I1,...,Zn) U3 HyTEH 1 eUHHL TAKOH,
AxT > bT.
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2. 3agaya KJIMKA.

Bxon; I'pad (G, E), uucio k.

Ceotictso: B rpacde G cytectsyer nonusiit noarpad Ha k seprunnax (rpab
H&3bIBACTCA MOJHBIM, €CJIH JI0ObIe ABE €ro Pa3utuHble BEepIIHHEL COeIHHEHb]
pebpom).

3. 3anaya BEPIHMHHOE [TOKPLITUE.

Bxox: I'padp G = (V, E), uncio L.

Cpoitcro: CymecTByeT Takoe MoAMHOXKecTBO BepiuH R, uto |[R| < [ n
kaxxgoe pebpo rpaca G MHIMIEHTHO HEKOTOpolt BepuinHe K3 R.

4. 3anaqa [IOKPEITUE MHOXKECTBA.

Bxoa: Cewmettctso F' = {S],..., Sm} NOAMHOMXECTB MHOXeECTBA S, PUYeM
Us.er = S, uncio h.

Crotterso: Cymecrsyer Takoe mogcemetictso T € F, uro |T| < h n
US,@T =i,

5. 3anaua PACKPACKA.

Bxoa: Tpad G = (V, E), ancno k.

Csoiterso: Cymecrsyer Takas dynxknus x @ V. — {1,2,...,k}, uro
x(u) # x(v) nas seex (u,v) € E.

2.1. Myers A — andasut cumsosos nentl MT, A = {0,1, A}, Bxoauoe
caoBo 3ankcano B andasure {0,1}, A — nycro#t cumeoJL

[Tonoxum t(n, L) = min JI:nla}fi t(w), rae MuHuMyM BepeTcs 0 BeeM
weL,||lw||=n

MT, pacnozsawmumM sa3eik L.

okazats, 4o t(n, L) = O(f(n)), ecan:

1) L — MHOKeCTBO BCeX CJ10B, cojepxkatnx noacioso euja 111, f(n) = n;

2) L — MHOXECTBO BCeX CJIOB, B KOTOPBIX HeT ltoacios buaa 11, f(n) = n;

3) L — MHOXeCTBO BCeX CJIOB, B KOTOPBIX HEYETHOE YHC/I0 efuunL, f(n) =
n;

4) L — MHOXeCTBO BCEX CJIOB, B KOTOPBIX 4MCJO CHMBOJIOB KPATHO 3,
fn)=mn;

5) L — MHOXeCTBO BCEX CJIOB, KOTOPLIE HE SIBJSIOTCA YHC/IaMH — CTere-
HSIME [BONKHM, 3ANMCAHHBIMU B ABOMYHON cucTeMe cuucresns, f(n) = n;

6) L — MHOXCCTBO BCEX CJIOB, B KOTOPBIX MOCJAE Kax<J0H €IMHHLBI €CTh
xoTs1 Oul OAHE HOJb, f(n) = n;

7) L — MHOKECTBO BCEX CJIOB, B KOTOPbIX HeT Tpex Hyinedt noapsa, f(n) =
n,

8) L — MHOKeCTBO BCeX CHMMETPHYHBIX €108, f(n) = n’.

11



2.2. Mlyers A — andasut cumpoos nentst MT, A = {0,1, A}, Bxonnoe
cnoBo 3anucano B andasute {0,1}, A — uycroit cumsoa.

Ouennts cgepXy Bpems paborst MT, Brisicuaoweit

1) AeTMTCA JIM YHCIO CIMHKIL B CI0BE Ha 3;

2) paBHO TH 4KCJIO €IMHHIL B CTIOBE YHCIY HyNel;

3) B 11000M HawATLHOM OTpe3Ke C/I0BA YMCIO €AWHMIL HE MeHblle Yucna
HyJei;

4) c0B0 NEpHOZNMYHO, T. €. HaltleTcs Takoe C/I0BO U B anudasuTe {0,1} u
TAKOE YHCJIO N > 2, YTO BXOJHOE CJIOBO MMeeT BUI YU. .. U;

n pa3

5) o ABYM CJI0BaM U M v, Pa3JIeeHHbIM CHMBOJOM A, ABJISETCS /U CIOBO
U TIOJCJI0BOM CJIOBA V.

2.3. lycrs A — andasur cumsonos sentst MT, A = {0,1,A}, A — mycrot#t
cumpon. Ouenns ceepxy BpeMs paborel MT, ocymectsisiowme ciepyomee
npeofpazoBanue, 10Ka3aTh 4TO OHO JexHT B IT:

1) coxeHne OByX LEJBIX 4HCeNT B ABOMYHON 3alMCH,

@‘y.\momemte ZBYX LIeJIbIX YHCEN B JBOMYHON 3aMHCH;

3) maxoenHe OCTATKa OT JENCHMS OQHOrO LEJIOr0 4MC]a B JABOHYHOH
3aIIHCH Ha JDYTOoe,

(4) naxoxaeiue onpeaeuTes KBa,IPATHO! MATPHLB I3 Hynelt ¥ eNuHMIL
B Tosie Eo M3 ABYX 3/1EMCHTOB ¢ onepauuamu @ u &;

{ .Ei) YMHOMeHHe ABYX KBAIPATHLIX MATPHL M3 HyJed U e/MHULl B noae Ey
M3 JBYX 3.1eMEHTOB C ONepauuamMu @ H -

(6) pelerne cHCTeMBI THHEAHBIX ypaBHEHHH B MT0JIE E5 u3 ABYX 371eMEHTOB
¢ onepauuaMH & H -

(7} Haxoxacune 3nadeHus Gynesolt dyHkiMu no Qopmyne Han GasucoM
{&,V, -} na nabope (@i, ..., 0n) 3HAUCHHH NEPCMEHHBIX;

_§) naxoxienye KOpHsA NOJAHOMAE YKerankuna, T. . Habopa, Ha KOTOPOM

monuEoM obpamaercs B HOb;
Q): HaxoyKAeHHe Kpardalilero pacCTOAHHA MEXIY naHHON nmapoff BepIIKH

B rpade;
10) nocrpoerye OCTOBHOIO Jepepa rpaca.
2.4, Pacxpacuts rpad G B k 1Beros:
1) G - rpad Ha puc. 1, k = 4;
2) G - rpad na puc. 3, k = 3;
3) G - rpacd na puc. 5, k = 2;
4) G - rpad na puc. 7, k = 3.
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fgj Hafitit pa3smep MakcuMasbHOK Kanky rpada G:
1) G - rpac Ha puc. 2;
2) G - rpad na puc. 5;
3) G - rpad Ha puc. 8;
4) G - rpad Ha puc. 9.
2.6. HaftTn MunNMaIbHOE BepIIMHHOE NOKpbITHe rpacda G-
1) G - rpad Ha pue. 1;
2) G - rpad Ha puc. 2;
3) G - rpad Ha puc. 3;
4) GG - rpach Ha puc. 6.
2.7. 1. Jlokasarh NOJMHOMHANLHYIO pemaemocTh 3aaaun 2-BbIIL
2. IIpojeMOoHCTpUpPOBATE PAGOTY MOJHHOMHAIBHOTO ArOPHTMa IIf 38/1a-
yy 2-BBIIT 1a npumepe Bxozga K, ecnn:
1) K = (z; Va)(T2Va3) (T2 V o (31 V 33)za(za V 5) (21 V x3)(z3 V Z1);
2) K = (T, Vzg)t{z2 V T3)(z5 V Zo)(E2 V x3)T4(ZT2 V Zs)(z2 V ig).
2.8. IporemomcTpupoBaTh paboTy »KaIHOr0 AIropuTMe JJIA 3a4a4H I110-
MCKa MUHMMAJILHOTO OCTOBHOIO Aepesa Ha mpumepe Bxona G
G:

2.9. Jlokasarh, 4TO ClefyiOlHe 33184 NpuHaateKar kiuaccy NP.
1) 3agaua Ll:

Bxox: rpad G = (V, E), uncao k.

Bonpoc: ectb n B rpade G npocro# uyMka aiauhbi k7

Joxasats, yro L1 € NP.

2) 3anaua L2:

Bxox: rpad G = (V, E), uucro k.

Bonpoc: ects siu B rpacbe G BepluuHa crenenu k7

Hokasats, uro L2 € NP.
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3) 3aaua L3:

Bxox: marpuna M u3 0 u 1 pasMepa n X m, 4yucio k.

Bonpoc: ectb s noxpbiTie MaTpuupt M MomnocTH k (MHOXeCTBo cTpok
MaTpHubl M Ha3biBaeTcs ee MOKPbITHEM, ec/ln B 00PA30BAHHOR HMH MOIMAT-
pHlle HEeT HyJeBbIX ¢cTo1600B)?

Hoxasats, yto L3 € NP.

4) 3azava L4:

Bxox: marpuna M u3 0 u 1 pasmepa n X m 6e3 coBnagaomux cronbuos,
yneao k.

Bonpoc: ectb ar Tect s MaTpuubl M inHbl k& (MHOXECTBO CTPOK MaT-
puubl M Ha3bIBaeTCs TECTOM, ec/lH B 00pa3oBaHHOM MMM NMOAMATPHLE BCe
cTonGubl Pa3NNYHbl; AJMHOR TeCTa HASLIBAETCH YHCJIO CTPOK B Hem)?

Jokasats, yto L4 € NP.

2.10. IToctpouTs npeobpasoBanye BX0Aa 3a7a4d Ly Bo BXOA 3a1a4H Ly,
JIOKA3bIBAIOLIee [10JJHHOMHAIbLHYIO CBOAMMOCTb A3bIKA Ly K si3blky Lo:

1) Ly ects BHIII, Ly ects 0-1 LIJIII;

2) L, ects BBIII, L, ecrs 3-BHIIT;

3) L; ects KJIMKA, L, ecrs BEPLINHHOE TIOKPLITHE,

4) L, ecro BEPHIMHHOE I1OKPBITHE, L3 ectb [TIOKPLITUE MHO-
JKECTB.

2.11. Jdaussit xoq K 3aaaun BbIII npeoBpasosaTh B BXoX K' 3a184u

3-BHIII:
I)K (:L|V12V.'I,3V14)(l;V12V13V14)(.L9V13V14)
2) K= (.’L‘;;V.'L‘] VI’zVI5VI4).’L‘2( 2\/.‘1‘]VI5VI3)(I3VI¢1)(I1VI3VI4VI5}
2.12. [lo KH® K nocrpouts 0-1 MaTpuiy A U BEKTOP b, aBnsoumecH
sxogom 3aaayn 0-1 LJIT1, cooTBeTCTBYIOMHIM KH® K:
1} h (IIVTQ)('E]VSE;;)
2} (.'L'l VIzVIa)(Il VI;})
) K = (Z; Vaa V Z3)(21 V I2 V Tu);

3
4) K = (1, VI V3)(T1 V T2 V Z3);
5 K = (f) Vza VI3 Vas)(z1 V Z9)(Z2 V T3);
6) K = (I1 V Z V 23)(Z V E2)(21 V Ts);
7) R (Zy Ve V)T V 13)(Z2 V 74);
8) K (I1VIQVI4)(_1 VIs)(iQV.’fgl)

2.13. Ilo KH® K, sBnsoumedcs BXOAOM AJ1s A3bIKa BBIII, mocTpouTh
rpacd G u umucno k, ABasioUMecs BXOJIOM AA 3a1a4H KJIMKA:

1) K = (%1 V22 VE3)(T2 V 23)(21 V 23);
2) K= T1(z2 V fa)(fl V3V 14)To;
3) K =(z;Vaa V3)(T2 V 23) (21 V T3);
) K= .1‘3(.’]31 Vv :c.;)(xl Vfg)(l’4 \% IQ);
VK = (Il V Io VT4)(1,'3 Vo) (F VIV 24);
VK =(z1V T3)(x2 Vs Vzg)(Ta V T4)(z1 V T4);
) =(z, VI V 1;3)(.’1.‘2 VI3V CL'4)(T1 Vazy)(z2 V T3);
8) K = (71 V2 Va3) (T2 V Tq)(x1 V 24)T5.

2.14. [To KH® K, spasowueiicsi BXOAOM A 3a784d BBIII, noctpouth
rpacp G ¥ ync/IO [, ABNAOUIHECH BXOAOM 3aJa4H BEPIIIMHHOE INOKPLI-
TI/IE
(:LI VgV fs)(fl vV .’1.'2)(.’1.‘1 \ 5,12);
= (T VI VI3)(T) VT2 VT3) (71 V T3);
=(z VT VE)(F2 V 23 VI (T V Za);
= (21 V24 VT) (21 VT3) (24 V 22 V 23);
= (T2 VT3)(T1 Va3 V 24)T4(z1 V T2);
= (21 V 22)(73 V 5)(Z1 V 72 V 74);
= (T VT2 V) (21 VT VIs)(T) V23 VTs);
= (zaVaz3)(r; VT2V x24)(TLV T2 V 4).

2.15. I'pad G u uncno [ spastores sxogom 3agasn BEPILIMHHOE T10-
KPBITHE. Iocrpouts xoa 3aaaun [IOKPBITUE MHOXKECTB, coorser-

craytownit nape (G, 1):

1)1=26:
2)1=3,G:
3)1=3,G
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4)1=3,G:

2.16. Jarrmit sxoa 3azayn KJIMKA npeobpasoBaTh BO BXOIBI 3aja4
BEPIINHHOE MOKPHITUE u [IOKPLITUE MHO>KECTBAMMU:

1) k=4,G:
2) k=4,G:
23 (0

2.17) Jloxa3aTs NP-nonsory 3ana4 1 — 8 U3 BBeeHHA K naparpady.
« 2.18. JloxazaTh, 4TO ClIelyioliHe 3384y ABJAOTCH NP-nonsbMu:

) vl R )(D cyulecTBoBaHHe Habopa, 0Bpalaloiero JH® B HOJB;

2) cymecTBoBalKe Habopa, obpawaioLero JIH® B HOJIb IIPH YCJIOBUH, YTO
xaxj10e caraemoe atolt JH® cozepxur ne Gonee 4 Oyks.

2.19. BuigeauTb Cpeay nepeducieHHbIX 38124 NOIMHOMHUATBHO PeIlaeMbie
# NP-nosubie (npu ycnosun P # NP):

@ CYLLIECTBOBAHMC JIBYX NPOTHBOMOJIOKHBIX HaBOPOB, HA KOTOPbIX JHD

ofpalaercs B eqUHALY;
2) cyuiecTBoBanKe ABYX MPOTHBOMOJIOXKHBIX HAOOPOB, H& KOTOPBIX OHO

00pallaeTcs B HOMb;

B\ n’)\
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3) cywecrBoBanue Habopa, Ha KoTopoM noauHoM 2KeraskuHa obpalaercs
B HOJIb;

@ymecraosaﬂne Habopa, Ha KOTOPOM 3aJaHHbIE NIOJIMHOMBI 2K eraJKnra
(kOTIM4YECTBO KOTOPHIX 3apaHee HEU3BECTHO) OAHOBPEMEHHO 0OpallaloTcs B
HOJIB;

5) cywecTBoBaEHe 3MepoBa, MUKA4 B rpade (3i1epoBbIM LUKIOM Ha3bl-
BAETCH LMKJI, MPOXOASAILMH 110 BceM pebpaM rpaca, mpuyeM Mo KaxxioMmy B
TOYHOCTH OLMH pa3);

6) cyliecTBOBaHHe IaMHJBTOHOBS LKKJa B rpacde (raMHIbTOHOBBIM IMK-
JIOM H&3bIBAETCS TIPOCTOH LMK, TPOXOASAIIMI Yepe3 BCe BepIUMHbI rpada);

7) packpacka Bepiuut rpacda B aBa uperta (rpad MOXKHO PacCKpacHThb B JBa
11BETa, €C/IM KaXKJ0H ero BepLIMHE MOXCHO IPHUIMCATh L(BET TaKNM 00pa3oM,
9TO CMEXKHbIM BEPLIKHAM IIPHNHUCAHDI pa3Hble 1IBETA);

8) packpacka BepuinH runeprpada B 1sa 1gera (runeprpacdoM Ha3blBaeT-
csinapa < V,E >, e V — koneunoe muoxectso epunH, E, E C 2V —
MHOXXECTBO pebep; runeprpagd MOXXHO PaCKpPACUTb B JB& LBETA, €CIH KaX-
[0t ero BeplIHHe MOXKHO NPHUIKCATH LBET TaKUM 06pa3oM, 4To Jarboe pebpo
Gyner conepkaTh MO MeHbLIE# Mepe ABe BEPIIMHbI, OKPAIIEHHbIE B pa3Hble
ugera).

2.20. BblsiCHUTb, KAKHE M3 IIEPEYHC/ICHHbIX 33/1a4 SIBJISIIOTCS NOJMHOMHU-
aJIbHO pelaeMbiMi, Kakine — NP-nonsbMu:

1) pacnostaBaHue HeauHelHOCTH ByneBolt bYHKIMH, ecu

(&) bynkums 3a1ana Tabnuuelt cBOMX 3HAYEHUH,
(6) dbynxuus 3azana dopmysoft,
((B) dyrkuua sanana s suge JJHO,
(r) dyskumus 3ajara B Bie cokpamentoi JHD,
1) GyHKuMs 33/aHa B BUAE NoanHoMa YKerankuna,

2) pacrnosnapaHue HeMOHOTOHHOCTH ByseBo#t yHKIMM, ecain

(a) byHkuus 3anana TabnUIEH CBOMX 3HAYEHHH,
(©) dynkuus 3anana dopmynoi,

B) dynkuua 3a1ana B Buge JHO,

r) bynkums 3azaHa B BuAe cokpamenHoft JH,
&) dysKius 3aana B BuAe nosueoma MKeraskuna;

3) pacnio3saBanie HeCAMOABOMCTBEHHOCTH byHKIMH, ECIH

.fa) byHukuus 3anata Tabnuuelt CBOMX 3HaYeHNH,
6) dyukuus 3anana Gopmysion,
(B) dbynkuus 3anasa B sue JHO,
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r) dbyHKumrs 331888 B Bije cosepiuenHoit JTHD,
(a) dyukums 3a7aHa B Bide noanKHoMa XKeraskuHa,
4) eymecrsoBoBanie B rpade k-Kanku (K-KJAnKo#t Ha3bIBAeTCs noarpad,
sRAsoLHics noaHbIM rpadoM ¢ k BEpIIHHAMH), el
@) 4ie0 k 3apanee H3BECTHO,
6) uneno k nozaercs Ha Bxog MT Bmecre ¢ rpadom;
2.21. /loka3aTb NOJHHOMHAILHYIO IKBHBANEHTHOCTb 3aa4 Ly u Ly, ecnn
1) L, = BHIII, L; = 4-BHIIT;
2) L, = PACKPACKA I'PA®A B 2 LIBETA; L, = YMHOXKEHHUE IBO-
HMYHBIX YUCEJL

Puc. 1. Puc. 2.
Puc. 3. Pue. 4. Puc. 5.
Puc. 6. Pue. 7. Puc. 8.

Puc. 9.
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YacTe 2. JKkBUBaJIeHTHbIE Npeobpa3oBaHus
§ 3. OxBuBaneHTHrie npeobpa3zoBHuA opMy

Jee bopmysb! anrebphl JOTHKY Ha3BIBAIOTCA IKGUSAAECHIMNDMY, ECITH OHH
PeaTM3yI0T paBHble MYHKIHK anrebpbl JIOTHKH.

Toscdecmeom B anrebpe NOrKKM HA3LIBAETCS PaBEHCTBO, B JIEBOH 1 npasoi
4aCTAX KOTOPOTO CTOSAT IKBUBAJIEHTHbIE (DYHKLMH.

CHPB.BE,IU’[P!BI)I, B YACTHOCTH, clelylouine TOXKIEeCTBa.

(1) 2y Vzy = 3:&1

(2) .’L'[&.I'z = .’.?_.'1 \ i’g

(4) (z1 V z2)&x3 = (x1&23) V (22&23)
(5} 11&172 = 12&1]

(6) (z1&x0)&ezy = 71&(z28023)

() z&z =z

(8) (21&Z1)&xy = :&)

(9) (x1831) V22 = 29

(10) ;; Ve =20V

(11) (zy V 1)y = 22

(12) (;y Vag) Vg =1, V (12 V T3)
(13)zvVz ==z

(14) 1'1&.'!_:1 = 1'2&5.'2.

Ecaun B Toxziectso A = B BMeCTO 0MHAKOBLIX NEPEMEHHBIX BCIOZY MOJ-
CTABHTb [IPOM3BOJILHBIE OMHAKOBbIE (DOPMYJIbI, TO CHOBA IOJYYMTCH TOXKle-
creo A' = B'. Tlpumenuts Toxkzaectso A = B k dopmyie C — 310 3HAYHT
BbLACUTE B hopmyne C noadopMymTy, DOAHOCTBIO coBnagaouyio ¢ A (um
B’} u 3amenuts B C 31y noadopmyiy va B' (coorsercrsenHo, Ha A').

Bumecto & Mbl 0661910 OyeM HCIIOABL30BATD + MK BooBIIE 3TOT 3HAK Dyaem
OIYCKATD.

3.1. Vicnonuays Tobko TOXaeCTBO (6), BHIBECTH TOXIECTBa
1)(x1 - 22) - (23 - 74) = (21 - 72)  23) - T4

2) 21 - ((z2 - z3) - $4)~(11 * Tg) » T3) * Ty

3) xy - (x2- (73 - 24)) = (71 - T2) - 73) - T4;

4)( (z2 - 73)) - (x4 x5) = ({21 T2) * T3) - T4) - T35

5) 2y - ((x2 - 23) - (x4~ 5)) = (((21- 22) - 23) - 74) - X5.
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3.2. Tlycts dopmyast Fi u Fy nonydensl w3 BhIpaxenns z; - Ty xy
mo6bIMI NPABMILHBIME DACCTRHOBKAMH ckobok. JlokazaTs, 4TO, HCIONL3YS
ToxaecTBO (6), MOXKHO BbiBeCTH TOXIecTBO Fy = Fy.

3ameuanue. Pesynbrar 3azaun 3.2 418 KOHBIOHKUMH M SHANOTHYHLIM
Pe3yabTaT A1s Iu3bIORKIME (oM. Toxzeerso (12)) noseonster 3anmchiparh
AMMHHBIE KOHDBIOHKUME U Ju3bOHKIUM 6e3 ckobok. B cnenyromux 3amasax
nopAJoK JeficTult onpesenserca aubo ckobxamu, GO coraleHneM 0 TOM,
YTO KOHBIOHKLMSA BBINOJEACTCA PaHbIIe AMILIOHKIUH, & OTPHIAHHME TIPHMe-
HAeTCH K Toft dopMysie, HAJ KOTOPOH OHO CTOHT.

3.3. C nomompsio ToxaecTs (1)-(14) npeobpasoBaTh B COBEPIIEHHYIO AU3b-
IOHKTEBHYI0 HOPMANBHY10 GOPMY OT IEPEMEHHBIX T, ¥, Z WIH B opMyty 2&T
cregytoue GopMyasL:

1) zg;

2)zVy-(zzVy)

3) z;

) zyVyzvVzIVz

5) zy v yz;

6) zyz VI VyVz;

) TyVyz Vv zz;

&) Ty V yIr;

9) (zvP(yVi)(zVz)

10)xTVyVvyVvVzVzVz,

11)Z-JZVz-yVz

3.4. Jloxasats, yTo ¢ nomompio ToxaecTs (1)-(14) mobyio dopmyay a-
rebpet nornku B Gazuce {V,&, —}, conepaiyio Jiofoe NOAMHOKECTS0 H3

, Tn, MOXHO Mpeofpa3oBaTb B COBEPIUEHHYIO AU3b-
.., Tn WIH B

NepeMeHHbIX T1, T2, ..
JOHKTHBEYI HOpMaJbHYI0 (pOpPMY OT BCEX NMEPEMEHHBIX I, T2, -

dopyyny 01&Z;.

CHcTeMa TOKIECTB B 3a4aHHOM Dasuce Ha3bIBAETCH noAnot, eciiu Aas Jio-
6bix AByx IKBHBANeHTHbIX dopmyn C u D B 9TOM Basuce C MoxHO npeod-
pasosaTh B D, IpUMeHsst TONBKO TOXKAECTBA IAHHOM CHCTCMBI.

3.5. Joka3aTb, YTO CHCTEMa TOXKIECTB (1)-(14) sBasercs nonso#t mnd
dopmya B basuce {V, &, —}.

3.6. Jl0Ka3aTh, YTO CHCTEMA TOXK/IECTB aJredpbl JIOTHKHU (2)
nonHott z1s opmya B Gasuce {V, &, —}.

-(9) aBasieTcs
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3.7. Tlpn nomomu KkBuBaTenTHbIX npeobpasosauit (1)-(14) BbisCHUTD,
apastores u dopmyas Fy u Fy 3KBUBANCHTHBIME, €CJIH
1) =%ZyVyzViz, Fa=2yzVIVyVz
2) A=z Vyzs, Fa=(zVHy Vi)
VR =zVyvyVvzVzVz, F=2-yZVz-yVz
) L=z VyzVzz, Fg_w_;_gg_\_/_@(lvz)(zv:c);
) Fi=3jVEs, By = (V)@ Vi) VIVE) T2
6) Fi=2yzVayz, h=(zVyIyV(yVa)gzV(zVI)(EV2)
NFRA=(@VyzVv(@EVyz R=zVy-z2Vay %
8) i=ajVzea, Fo =(TVy)(ZVu)
9 F=zFVau-TyVeau, Fy =25z Vu)V({z Vy)-zuVay(z Vu)(Z V @);
10) R =%yz-yzu, o =JZ VI VU,
) Fi=2VyVvzvVuvzye, F=3gzuVv(zVy)zVuy,
12) i=z5-7uv{@vy)(zvu), =% 3GV 20V 7.
3.8. IocTponTh 3KBMBANCHTHBIE MPeoBpPA3OBAHMSA [IPH MOMOUIH TOXK/ECTB
(1)-(14) pas bopmyn Fy u Fy, roe:
) Fi=zVy:Vgs, FK=(zVyVz) - (zVyVzVz),
DR =(zyvz)EVy) vz (yVzV(zViy)),
Fp=0@vy)zva)V{Vve) (V) Vagz (TVF);
JF=(viV({zVviVvz)-(EVyV2), R=FVIVIV Iy
4 i=zVyzVay, F=(xVy) z2VzVvIVy-(zV2);
8) Fi=((zVvy)-(Vy))-zyV (3§ ay)VE-§, F =TV,
6) i =2zVayVaz F=(jz2) (zVI),
7 Fi=(@gVa v (e vy) - (EVY V@ Vy)E V), F =13,
8) Fi = z7 - (z5z V Tyz), =32z (zVy);
9 hi=(zv(gve) (yvz), B=EVvy)(zVIVi(VyVaz);
io Fi=2-(yVv2)-(2Vy), B =(ayVTz) (@gV z2);

3
4
5

1
Fi=z(yvz)(§Vvz), I = zyz V Iy T

)
)
12) i=(zVZ) (zvy) (zV3), F,=yVzVvzs,
13) Fl=a:~(g-?)\fyz,Fg:Isz-(zT:-y)nyz;
14} By =((z7vIy) vavy)(zVy) v (@ vy) - (z V), F, =73,
15) /iy :((:ch):?Va‘:y)-(:EVyz-(rEVy))V;cyz, F = (g

Zz)-(xV§vi) Vaye.
AHAJIOTHYIO TOMY, KaK 3T0 yKa3aHo BBILIE, ONPEAEJISIOTCA NOHATHS TOX-

ACCTBA U NOMIKOR CHCTeMBI TOMIECTB ANs dbOpMYN Hal M0BhM Gazucom B
anre6pe NOruKH MM B K-3Ha4HOM Noruke (k>3)
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3.9. TToCTPOUTH KOHEWHYIO MOMHYIO CUCTEMY TOXMECTB ANS Kacca hop-
mys Haa Oasucom B, ecnn

1) B={zy,z@y,1}

2) B= {zy,zVy,0,1}.

3.10. Qyuxuneft JTungosa (oM. [11]) Hazsosem dyHKuHIO ©(21,27) H3 7-
3HA4HOM JOTHKH, 3alaBaeMylo Tabnuneit 1.

2

1 \22 [0
0 0

o|lo|Clo|o|lOof —

DO | O B

oI o|lo|o|o|o

QOO O = O
o o|lojloc|luooffw
DU O OO Off v
olo|o|ojo|olo)u
Olo|o|OoO|Oo|ojS|| oy

0
Taba. 1.

ByzaeM obo3radaTh QyHKIMIO JIHHAOHE w(xy,x2) = T1 - T2 = T172.

1) Jokasatp, 4TO 4715 byukuuy JIMHAOHA CIpaBeJIvBhbl TOXKIECTBE
A (v y)-z=y9 A)z-(y-v)=vy ¥ A;) Ty(z223) =y ¥
Bn) (... ((z122)73) . - )Tm)T1 =Y -y NPE ™M = 1 2s0e
Co) (.- (2122)73) .- JEm) 32 = (- (2122)33) . JTm NPU T = 2,3, ..

2) BblBecT# ¢ NOMOIIBIO TOXIECTB Ay u Ay TOXKIECTBO T T =Y " Y.

3) okasaTb, YTO C MOMOLIBIO TOXKIECTB Ay —~ Any B v = 1,250
. (i = 2,355) MOGYIO cdopmyay B basuce U3 OHOH dyuxuun JIunao-
Ha MOXHO npeobpa3oBaTh Jbo B Gopmyty T * I, nubo B ¢opMmyny BuLa
(e (0 s, Y03 ) 2 )i, TAe Bee MePeMEHHbIe pasiiitibl.

4) [ycrs ana GyHKIMH JluHnoHa cpaBeJIHBO TOXIECTBO

(o (20, 20)Ti) - Vi = (oo (@3 T52)T0) - VB
bl K Bce NepeMEHHbIE B npaBoi

= j, Aa BeeX k.
Bm (m = 1,29-"))
st popMya B

rae BCe nepeMeHHble B JIEBOH 4acTH pasiuyH
yacTH pa3auyHbl. JlokasaTk, 4TO M = 1 U Tj,
5) doka3aTb, YTO CHCTEMA BCEX TOXKIECTH A — Az,
Cm (m = 2,3,...) ABNAETCA MOJHOM CHCTEMOM TOMNCIECTE
Ga3uce, COCTOAIIEM TOJILKO U3 OJHON byuxuun JInnaoHa.
Byaem rosoputb, uto dopmyna & = i, - Tip -+ Fim © npaBuIbHOA
paccTanoBko#t ckofok obnagaer ceoftcteom C™, ecin
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&) OH& COJEPXNKHT TOJIBKO NEPEMEHHBIE T1,22, ..., Ln,

6) He NMeeT nOAGOPMYT Bitja U - u U u{vw),

B) MEXXIy NepBLIM BXOXIEHKEM [epeMeHHOM Z;, H BTODBIM ee BXOXIeHHeM
{ecmu OHO ecTb) BCTPeyAlOTCH BCe NMEPEMEHHBIE X1, X2, . . ., Tn, OTJHYHLIE OT
Tics

6) Kakme u3 Jesbix M mpaBLix yacTe# Toxaects Ay — As, Bn (m =
1,2,...), Cn (m=2,3,...) obnagator ceoticrom C™7

7) Iycre dopmyna $; nomyuena 3 copmyast 1 mpun mOMOUIM TOXKAECTB
A — Az, B u Cpp, e m < n. Joxasats, uto ecau Gopmyna ¢, obnajaer
ceoticteoM C™, To u bopmyna ®; ofinanaer ceoctom C™.

8) Hoxa3aTh, 4TO IpH T > 2 3KBHBANEHTHOCTb B, Henb3s MOIYYHTDH C
nomowbi ToxaecTs Ay — Asy By (m < n),Cr (m < m).

9) JokasaTn, uto Ana dopmys B 6asuce u3 oxol (GyHKuuu JIMEIOKA He
CYLECTBYET KOHEYHOH [O/IHOM CHCTEMBI TOXJECTB.

3.11. Peunth ypapnenus (u-v — dynkuus JIMHI0HA apryMEHTOB U U v):

) (z-y)z=2z-(y-2);

2)z-y=y-z
N z)y=(@ 9z
r-y=z 2

§ 4. DxBuBaseHTHbIe Ipeobpa30BaHNUA KOHTAKTHBIX CXEM

JlBe KOHTAKTHBIE CXeMBI C OWHAKOBHIM YHC/AOM 77 TIOJIIOCOB HA3BIBAIOTCA
INBUBAAEHMHBMY, ECTH HX IONIOCA MOXCHO TAK 38HYMEPOBATh U1,...,Un H
Ul ...y Up, YTO A0S MOOBIX &, § GyHKIMK npoBoaMMOCTH fi; MEXAY V; M ¥; B
NepBoOif cXxeMe M g;; MEXIY U; ¥ 1; BO BTODOH CXeMe COBIIaJaioT.

Toscdecmeom Disi KOHTAKTHBIX CXeM Ha3bIBAETCS NADA IKBUBATEHTHBIX
KOHTAKTHBIX CXeM, COEHHEHHBLIX 3HAKOM —.

Eciu 3821860 HEKOTOPOE TOXKIECTBO, TO CYMTAETCH, YTO 3a]aHBI TAKXKe
BCE TOX/ECTB&, KOTOPbIE NMOJYYAKTCH M3 JAHHBIX C TIOMOLIBK CAEAYIOMMX
oneparuit:

1) onvHakoBas NepeHyMepalLys NOMKCOB B 0BEHX YACTAX TOXK/IECTBA,

2) nepenMeHOBaHMe OIMHAKOBLIX MEPEMEHHBIX B IPOU3BOJBHBIE OIMHAKO-
Bble NIepeMeHHbIe (B YACTHOCTH, Pa3Hble NepeMeHHble MOXHO NeperMeHOBbI-
BATh B O/IMHAKOBEIE);

3) 3amena Berogy  — I,I — 2.
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TloaMHEOXKeCTBO 11, COCTOSIIEE H3 HCKOTOPBIX BEPIIHH M KOHTAKTOB CXeMb}
¥, HasmiBaerTcs nodcremotl cxembl I, ecnM B Xy HeKoTopoe (MoxkeT 6with
IycToe) NOXAMHOXECTBO BEPUIMH CHMTAETCH TOJIOCAMH I TPH STOM:

1) ecan BepIIiHa 13 Iy ABJIACTCA NOMIOCOM B %3, TO OHA ABJAETCA TOIIOCOM
HEB I;;

2) ecait BeDLIKKA M3 L) HHIIJEHTHA KOHTAKTY M3 £\ X4, 10 oxa siBnserca
NOJIIOCOM B Xj.

[IpiMeHeHIze TOXIECTBA K KOHTAKTHOH cxeme L COCTOMT B BbIAENEHHH
B T noacxembl, cosnajawolefi ¢ OIHOH YacThIO TOXK/ECTBA, W 3aMeHe 3Tof
NOACXEMBI HA CXeMy K3 APYTORl YacTH TOro e TOX/ECTB& C COXPaHEHHEM
HyMepalliK TOJIOCOB.

CHCTE‘M&. TOX,J1eCTB ONA KOHTAKTHBIX CXeéM Ha3blBALTCA noxmoﬁ, eCJIH O
MOBHIX JBYX 3KBHBAIEHTHBIX KOHT2KTHBIX CXEM OfHY B APYTYI0 MOXCHO Ipe-
06pa3oBaTh, IPHMEHsAs TOXK/1ECTBa H3 JIAHHOH CHCTEMBI.

OcnoeHnoti Ha30BeM CJIeYIOULY0 CHCTEMY TOXKAECTE (B ToxcecTBax t3 u ts

JonyckKaeTcs coBnajeHHe HOJ'I!OCOB)Z

i : ¢ — %]
Z T
4k X T2 o s 2 1
1 2 1 2
t3 . Oﬁ_—;.—fl——-o — o o]
1 2 1 2
I2 fl
Z2
ti: o———=0 — 9
1 2 L T
I 21
© 7: — ~ 2
iy 1 % 2 1 )
3
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Teopema 4.1 (

4.1. Tlpn noMmowy 3KBUBAJIEHTHBIX npeoGpasopannit t; — s, tgm)(m

1,2,...) IOKA&3aTh SKBHBAJEHTHOCTD CXEM:

1)

@

1

1

"

T T z
o—=0 o———°0
1 2

2

¢]

Xz
3) £ ey
1 9 1 2

T

%
@ T
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I
o——=0

2

B. JI. Mypexzit [11]). Beckoneunas ccTeMa TOXAECTE t

—t5, tg, m=1,2,..., ABaseTcH nosHoH.



-

by
Uenouxy I xourakros z3, 5%, ..., 25", COGAMHAIOINX NOIIOCE kuj, 0y
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JeM H300paxaTsh Kak

3Be310f1 ¢ LEHTPOM B NOJIOCe 1 HA30BEM KOHTAKTHYIO CXEMY BHIA

IIycTb nepemeHHbIe Ty, T, ..., T, DHKCHPOBAHDBI, & YUCIO J B JBOMYHOM
CHCTeMe 3aMMChIBACTCH Kak 0103 . ..0,. Torna kouTakTOM € noMetko#t I; Gy-
ZeM 0003HaYATb LENOYKy M3 7 IMOCTEeJOBATENLHO COeJMHEHHBIX KOHTAKTOB
o

PaccMoTpuM crucTeMy 0606uieNHblT TOXKECTB:

Tr: ¢ —
x I
Tir: O0—/—0  +— o0—o0
1 2 1 2
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Ty
1 I
Ty 1 ;I R S| . —\TI 02
. 3
1
TVI — o—_oI
1 2 1 2
I

[eHHbIE TOHAECTBA

4.2. BripecTH K3 OCHOBHON cHCTeMbl TOXIECTB 0606
T - Trx.

s 6y1eBoit

Kanonuvecxoti KoOHMaxmHou cremot

28

IR S

byunxuun f (21,...,%n), OTIMYHOR OT KOHCTAHTBI 0, Ha30BEM JBYXIOJIIOC-
Hy0 KOHTAKTHYIO CXeMY, COCTORIILYO K3 LIENOYeK, COBAHHAIOUIMX NOJIOCA 1 He
AMelomIMX OOIIUX BCPIUMH, KPOMe MOMTIOCOB, H COOTBETCTBYIOMUMX BCEM KOHD-
JOHKLUSM COBEPLIEHHOI AUIBIOHKTHBHOR HOpMaJpHOH ¢opMbl dyHKLHH f.
Jlns koHCTaHTHI () KAHOHUYECKOH KOHTAKTHOM CXeMO} Ha30BeM KOHTAKTHYIO
CXEMY, COCTOALLYIO U3 ABYX H30J1HPOBaHHBIX NOJTIOCOB. Kanonuvecxot mnozo-
noaocHotl Konmaxmmotl cremot! Ha3oBeM obbeuHeHNe HEeNePeceKarLuXCst
110 BHYTPEHEMM BEPIUHHAM /By XIIO/IIOCHBIX KAHOHHYECKUX KOHTAKTHDIX CXEM,
MOCTPOEHHBIX /IS KaXK0H Iapsl N0JI0COB.

TIpuBecTH KOHTAKTHYIO CXeMY K KAHOHHYECKOMY BIJY MOXKHO IIpH IOMOILH
crenytowero anroputsa [11].

1. Kaskablft KOHTAKT MCXOAHON KOHTAKTHON CXeMbl 3aMeHAEM Ha AByXno-
JIOCHYIO NIOJICXEMY B COOTBETCTBHH C ToXaecTBoM Try.

2. PaccmaTpnBaeM NPON3BObHYIO BEPLIHHY HCXOQHON KOHTAKTHOM CXeMEL,
e ABJALLYIOCA NOJIIOCOM.

1) Npumensiss Toxpectso Tyyrr ANs KaxK0# 3Be3/bI € LCHTPOM B 3TOH
pepiukie Jo0uBaeMcst TOTO, YToDbI H3 pacCMATPHBAEMON BepIUMHbBI HCXOANIH
TOJIbKO PAa3/IHYHbIE LUENO4YKH KOHTaKTOB.

2) Tlo ToxxnecrBy T7r; paccMaTpHBAEMYIO BEPLIHHY BMECTe CO BCEMH Lie-
NOYKAMH KOHTAKTOB, HCXO/JALLUMHU H3 Hee, YIalsaeM.

Topropsiss nn. 1) u 2) A8 KaKOOl BEepUIMHEI, He sIBIAOLIElics MOIo-
COM, IIOJIyYHM KOHTAKTHYKO CXEMY, B KOTOPO#H LIENOYKH KOHTAKTOB COeAMHAIOT
TOJBKO MOJIOCA.

3. B cayuae, ecnn koHTaKTHast cxeMa umeeT HoJiee JBYX IOJIIOCOB, BBITON-
HSIEM TPaH3NTHBHOE 3aMbIKaHue 1o ToxaecTBy Ty x.

4. [lopTopsiomueca LENOYKN KOHTAKTOB, COSAUHAIIIKE OLHY H TY 2Ke mapy
TI0JIIOCOB, BHIYEPKHBAEM IIO TOXKAECTBY TyJ.

4.3. IlpuBecT! K KAHOHHYECKOMY BHIY CIEAyIOIINe KOHTAKTHBIE CXEMbI:
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2)
I
T 2
1 ]
I 3

4.4. 1) BuisCHUTD, SKBUBAIEHTHBI JIM JAHHbIE KOHTAKTHBIE CXEMBI, IPHBO-
7 KAKIYI0 H3 HEX K KAHOHMYECKOMY BHIY:

1) lo—z—<>2

z y Y =
) 10@2
) NN ~C

4.5. 1) Ilyctb £ — KOHTaKkTHas CXeMa, 3aBHCAINAS OT IepeMeHHbIX
Z1,...,Zn 1 @ = (ay,...,a,) — BexTop #3 0 1 1. TlycTs R(Z, a) — uuc-
N0 TIPOCTHIX HWKIOB (6e3 MOBTOPeHWs BEPUIMH) B KOHTAKTHOM cxeme I,
COCTOSILKX M3 HEKOTOPbIX KOHTAKTOB BHIA I1',...,Tp M MyCTh R(E) =
EGEB"‘ R(E 0!).

JIoKa38Th, YTO eC/IM KOHTAKTHAS cXeMa L’ OT NMePEMEHHBIX T, - - -y Tn M0
/yueHA M3 KOHTAKTHOK CXeMbl L OT NepeMEHHBIX Ti,...,Tn B Pe3Y/IbTa1e

30

npumenenus oboro u3 Toxaects ¢ — ts, To R(E) = R(X'), a ecu B pe-
3YABTATE NPUMEHEHHS TOX/ECTBA tﬁm), m < n, To R(Z) — R(Z') nenurcs na
n-n,

2) OcHOBBIBASICh Ha YTBEPXKACHMH I1. 1) I0KA3ATh, YTO KOHTAKTHYIO CXEMY

z Y

HeNb3s Npeobpas’oBaTh B KOHTAKTHYIO CXeMy

¥
T

TIpH NOMOUIH TOXKIECTB &) — t:,,té”, téz).

3) OcroBbiBasich Ha yTBepxkaeHMH 1. 1) 10KA3aTh, 4TO TOXKIECTBO t,‘;’“”
HE BLIBOAHTCA M3 TOMIECTB &, — t5, tél), _— ,tg"‘}.

4) Joka3aTb, 4TO 3 MHOXECTBA TOMXAECTB ¢ — b5, tém) (m=1,2,...) nens-
351 BBIIEJHTh KOHEYHO! MOJHOM CHCTEMBI TOXICCTB M1 KOHTAKTHBIX CXEM.

5) [loxasaTh, YTO B K/aCCe BCEX KOHTAKTHBIX CXEM HE CyILECTBYeT KOHeu-
HOH NMOJTHOI CHCTEMBI TOXKIECTB.
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Yactp 3. HaneXXHOCTh 1 KOHTPOJIB YIPaBASIIOIMX cy-
cTreM

Anst ynpasasuiowet cicremsl (cxemnt) Ges naMATH, QYHKIMOHRPOBaHe
KOTOPOf! OmHChIBAETCS ANCKPeTHON dyHKUMeN 1, B 0buiem clyyae, BEKTOp-
dyuxiutedt, moxeT 6uITh chopmypoBana cienyoutas moaens (cu. [6, 12]), 8
PAMKAX KOTOPOH 00bI4HO PACCMATPHBAIOTCS BONPOCH! €€ HAIEXKHOCTH. Ilpen-
NMOJATaeTCH, HTO HMELTCE HEKOTOPLIN “BHEWHHE HCTOYHITK HeUCIpaBHOCTeH
(ncrowrnk nomex) M, nox aeftcreuen KOTOPOIO DacCMaTPHBAEMAsi cxeMa
¥ MOXeT nepexoinTL B 0JHO U3 CBOMX “HeMcrIpaBHLIX cocTosmmit” (cxem),
ompeaeasieMbIX 3THM HeTouHmKoM. Tlyers exeve £ = TU), peanmayiowett
(sextop-) dynxumo F = FO = (51V, | #1y or promumix NepeMEeHHbIX
b TR Tn). I HCTOYHHKY Hemcnpasiocredt U COOTBETCTBYIOT “Helc-
npaphee” cocrosuns (cxemsl) L3 B0 e exema W, = 2, ¢,
peamnsyver dyskumo FO = ( flm, e ,Ei)) OT mepeMcHHBIX . [Ipu 3TOM BCe
coctosinns (Kax uenpastoe £ = L), rak n nencripasusie £2), . £0) pas-
bnpateTes na Knaces! {(QYHKINOHANBHO) MEOMAUMUMBLT COCTOSHUI, TO €CTh
KJIACChl IKBHBATEHTHOCTH I10 OTHOLUEHHIO PABEHCTEA PE&/IN3YEMbIX (DYHK-
LM, 0 paccMaTPHBAMTCH A4Jee C TOYHOCTBIO ;10 HeOTIHYHMOCTH. B naib-
Hefttes, rOBOpPSE O HeHane)kHoft cxeme X, Bvaem HMeTb B BHIAY YKA3aHHYIO
Beime Mozean M = (X, M) u (unn) cooTeercTayiontee eff MHOXKECTBO CXeM
BMecTe ¢ TeMi (QYHKIHAME, KOTOPble OHI Peai3yioT.

§ 5. 3agaua KOHTDOJS yNpPaBAAONMX cucreM. Tectst A1 Tabinm

PaceMOTPHM MATEMATHYECKYIO MOJIeNb 38J1a4H KOHTPOJISA YIPaBIIAIoLIX
CHCTEM, CBAI3AHHYIO C TIOHATHEM TECTa JI1f TabIuLbL.

Ilns nenbix uncen a v b, rae a < b, yepes |a, b] Oynem obo3rauaTs MHO-
JKECTBO 1e1BIX uHCes OTpe3Ka [a, b], TO ecThb MIOMKECTBO LEJIBIX ¢ TAKHX, 4TO
a < i < b. JLnst MHOKECTBa A 1t HATYPATbHBIX 71, T Hepes A™™ Gynem obo3Ha-
4aTh MHOXXECTBO MATPHIL C 70 CTPOKAMH, 71 CTOAOLAMH H 3JIEMEHTAMH U3 A.
Ilpw s1oM Gyaem cuuTath, yto A™, TO €CTb M-A JEKApTOBa CTENCHb MHOKe-
cra A, copmagaer ¢ AV™. s MaTpuithl M H3 MHOXKECTB2 A™™ ee noaMaT-
PHLLy, PACNIONOXEHHYIO B CTPOKAX C HOMEPaMH U3 MHOMKECTBA I 1 B croabuax
¢ nomepami 13 muoxecrsa J, e I € |1,n] nJ C |1, m], Gymem obosHa-
4aTh yepes M < I,J >. Tlpu artom moamaTpuuy Buia M < I Ll,m] >
(M < [1,n],J >) bymem oGosnauars yepes M < I > (cooTBETCTBEHEO
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M(J)). MaTprua M HasbiBaercs npusedennoti, ecin Bce ee CTONOLBI pa3-
JIHYHBL

Tyers M = (£, U) — yxa3annas sbluie MOJENb HEHAAEHKHOH CXeMbl e
COCTOSIHHAMU ¥ = E(l), 2(2], G g E(t] H (i)yHKU.HﬂMH F= F(l): F(z): ey F(t}
OT MepeMeHEBIX T = (X1, ... ,Zn). [lycTs, Aatee, bYHKLUNH FO p@ F
olpe/ie/ieHbI Ha MHOKeCTBe Habopos N ={B,...,5p} 1 NpUHNMAIOT 3Haxe-
Hus 13 Muoxectsa (Habopos) A = {o, . .- 0}

ConocTaBiM PACCMATPHBAEMOI! 38184¢ KOHTPOJS MATPHLY M, M € APt
me M < s.j >= FU(a,) nana seex s, s € [Lpl,nj, j € [1,1]. 3anme-
iy, uto ecn M (i) = M(7), TO cocTOSHUA ¢ HOMEPAMH 1 H ) HEBO3MOKHO
OTAMYUTH APYT OT APYTa Ha OCHOBE JaHHBIX HabOpoB. B Takux ciyuasx sce
COCTOAHMS, KaK NpaBu/Io, pa3buBaoTes Ha KIAcChl IKBHBAJIGHTHOCTH 1O OT-
HOWEHKIO HEOTJIHYHMOCTH, & 3a/aya KOHTpONs CTABUTCA H peliacTest s
3THX KJTACCOB. 3AMETHM TaKIXKe, YTO KAXKAOMY KJIacCy HeOTIHHMMOCTH CO-
CTOAHMH COOTBETCTBYET TPYINA OJAMHAKOBHIX CTONOUOB Marphuel M, a 3a-
Jave KOHTPOJIS JJIs 3THX K/MACCOB — NpKBedeHHas MATpHUAa M', MHOXeCTBO
cTONGIOB KOTOPOit COBMALAET ¢ MHOECTBOM PA3JIMYHBIX CTOIOLOB MaTPHLbI
M.

Mycts, nasiee, 3a7aHa 1eah KOHTPOJS, TO €CTh YKA3aHO MHOXKecTBa N,
COCTOSILLEE H3 TeX HEeyNOPAZOYEHHbIX NAp PasinyHbIX 4uces orpe3ka |1,t],
ZJIst KOTOPBIX NAPEI COCTOsHUH (cToAGUOB MaTpuLel M) ¢ COOTBETCTBYHOLIM-
MH HOMepamK HeoOXOQHMO OTJIMYATH APYT OT ApPyTa, CPABHHBAS 3HAYEHHS,
PACNiOJIOXKEHHBIE B TEX WJIH MHBIX CTPOKAX AaHHoil napel cronbuos. B gacT-
HOCTH, ecan /N COCTOMT M3 BCeX AP yKa3aHHOTO BHAA, TO HENbIO KOHTPOIS
sBAsieTes duaznocmura cxemyt, & ecmn N = {(1,2),...,(1,t)}, To — npo-
eepxa ucnpaenocmu cremut. Muoxecrso T, T C |1, p], nasuiBaercs mecmoat
0an atampuyve M ommocumeavio mrmooicecmea N, WM, HHAYEe, Mmecmom Oaa
(M, N), ecim ans mobott napuit (4,7) us N cymecrsyer s, s € T, Takoe, 41O
M<s.i># M < 5,7 > MoWHOCTL TECTA HA3LIBAETCA TRKXKE ero daunoil.

3aMeTHM, 4TO MHOMKECTBO |1, p] Becerna obpasyer Tecr. TecT, xoToOpHI Ne-
pecTaer GuiTh TECTOM HpH yAANeHUH M1060ro cBoero 3JIEMEHTA, HA3BLIBAETCS
MYNUKOELLM, & TECT, KOTOPBI MMCET MMHUMAJILHYIO MOLIHOCTH, — MUNU-
Maavroim. B Tom cnyvae, korma uensio KOHTDPOJIS ABNAETCA AHATHOCTHKA
cxeMbl (POBEPKA HCIIPABHOCTH CXeMB1), TCCT HAIBLIBACTCH duaznocmuneckum
(cooTBeTcrBenno NPOGEPAIOULUM).

Haist npusenennoft matpuupt M, M € AP i yesy KoHTpOust N onpeneninm
Oynesy dymyuro mecma f(yy, .. ., yp) caeayoupnm obpazom: f(By,...,B,) =
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1 TOrza K TOILKO TOTAA, KOrAa MHOXKeCTBO T, COCTOsIIee U3 TeX uces s, § €
|1,p], ans kotopeix B, = 1, obpasyer TecT ANIA MaTPHIBL M ortnocurensuo
N. ’

Teopema. Qyuryus mecma f(yy,...,Vp) 048 mampuys M, M € APt 4
yeau xoumpoan N moxcem 6sme 3adana KHQ

fon-w= A CV w) (4.1)
Ga)eN  size
M<a,i>

npuvem XaHCcooe CAG2AEMOE 6UTR Yy, - . ..+ Ys, COXpawennot JHP dynryuu
f(w1,- .-, Yp) coomeemcemeyem mynuxosomy mecmy T = {sy,...,5.} u o6-
pammo.

Ha zarHOlt Teopeme OCHOBaH C/leQyIOWIME YHMBEPCATLHEI! &JITOPUTM MO
CTPOEHNS BCeX TYNHKOBbIX TECTOB A/ MaTpyis! M OTHOCHTENLHO LeH KOH-
Tpoas N:

1) BuinuceiBaem anst Gyuknun Tecta KHO Buga (4.1);

2) packpbiBasi B Hell ckoGKH, MpuBojd “nogobGubie” cnaraemsle (cM. § 3)
H TIPUMEHSA IPABHJIO NOIVIOWEHHS T V 2122 = X1, NIOJ1y48eM COKPAIICHHYIO
JH® dyuxumm Tecra;

3) conocraBiseM KaxkZoH 3/MeMEHTADHOM KOHBIOHKIME COKDaUIeHHOH
JH® Tynukossift TecT.

IIpnmep.
010
11
Iycre M = ? 01
110

JIns NOCTPOGHHS BCEX TYNHKOBBIX AMATHOCTHHECKHMX TeCTOB MATpHuUb! M
nocrpoum KH® Buga (4.1):

(viVyeVys) V) VeV Ya)-

Packpeisas B 31olt KHO ckobki, npueozs nofobubie caraeMble i NpHMEHss
NPABIJIO MIOTJIOMIEHHs!, nonyynM cokpawentyo JHP ans (OyHKIMY TeCTa.

Y2 V ¥iys V 2ys V v2ys V U3la-

T)’HHKOBHMH JOVarHOCTHYEeCKHUMM TECTaMH MATPHILbBL M apnstioTcst MHOXE-
CTBa

{1,2}, {1,4}, {2,3}, {2.4}, {3.4}.

34

e e
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B janbHefiiieM no yMoJi4aHuio Oy1eM CYHTATh, YTO MaTPHIa — 3TO MaT-
pHIA U3 HyJIeft ¥ eAHHHUIL, & TeCT — AMarHOCTHIeCKuit TeCT. MuoxecTBo HoMe-
poB CTPOK MaTpuupl M, KOTOpoe COOTBETCTBYeT moaMaTpuue Gea Hynessix
cTon6110B, HA3BIBAETCA e noxpuunuem. IIOKDbITHE CUHTAETCA MYNUKOEHM
(xpamuatiwium), ecin yjanenne 3 Hero 11060ro HOMEpPa, CTPOKM NPUBOANT K
MHOXKECTBY HOMEDOB CTPOK, He sIBJSIOIEMYCH TIOKPBITHEM (COAEPXKUT MHHH-
MAJIbHO® YHUC/I0 HOMEPOB CTPOK). MOIHOCTD MUHHMEJIBHOIO HOKDPBITHA Ha-
3bIBAETCA 24Y6uHed MATPUIbL.

5.1. Hatttu rny@ury mMarpuusl M:

(0110
0011
VM=11 001
\1100
/111000
100100
AM=1 510040
\001001
/11110000001111
00111100111100
JIM=|11000111100110
111111910000 000
\00000001111111
/110000
Bleenu
001100
HM=
) 000110
000011
\100001
11100
o o O
55M={00111
10011
11001
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1010010

1001001
GGM=[0101010 .

0010110

0100101

5.2. HaitTh 1HHY MEHHMATBHOTO TecTa s MaTpuusl M, MHOXecTRO
10161108 KOTOPO#t ecTb!

1) B%

2) B, k> 0;

3 U B

0<k<n/2

4) BEUB;.,, k=>0.

5.3. Yepes M@ 6yaem ofo3nayaTh MATDHIY, COCTAB/IEHHYK K3 CYMM
10 MOJYII0 2 BCEBO3MOXKHBIX Nap CTOA6LOB MAaTpMUE! M, BHIMMCAHHBIX B
NOpsiIKe BO3DACTAHUS HOMEPOB ITHX NAP B COOTBETCTBUH C HX JIEKCHKO-

110
rpacuueckott ynopazoyersoctsio. Hampumep, ecru M = | 0 1 1 |, 10
001
011
MA=1110
011

JloKa3aTh, YTO MHOECTBO HOMEPOB CTPOK MATpHIbl M AB/sETCH TECTOM
(MMHUMATBLHEIM, TYIHKOBBIM TECTOM) TORAa M TOJMbKO TOrJA, KOTAa OHO fB-
JISeTCS TIOKPHITHEM (KpaTyaiiuyM, TyIHKOBBIM [IOKPBITHEM) MATPUIbL M @,

5.4. O6oBmuTL pe3ynbTaT 330344 5.3 Ha clyyall NpOM3BOIbHOM eI KOH-
Tpoas V.

5.5. llpe maTputipt M ¥ L ¢ 0fMHAKOBBIM YKCJIOM CTPOK HA3BIBAIOTCA T-
IKGUBLAEHTMHBLMY, €C/I MHOKECTBO HOMEpOB CTpOK Marpuupl M apaserca
TECTOM TOr/a ¥ TOJBLKO TOLMR, KOT/Ia OHO SBJISETCS TECTOM MATPHIE! L.

Bhisicutb, aBasioTe 1 T-3KBUBATeHTHEIME MATpHUE! M u L, ecin

1) M nonyuena u3 L nepecTaHOBKO# CTO/IBLOB;

2) M nonyueta u3 L nepecTaHOBKO# CTPOK;

3) M nonyuena u3 L yzaneunem ecex croaBuos, crous cocToAmux #3 0
(1);

Yepea BY, rue 0 < k < n, oboanauaercs MHOxecTBO Beex nabopos kyba B", couepxa-
LUKX POBHO k eAMHML,
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4) M nonyvena u3 L BuivepkusarneM k — 1 cTonbuos u3 k 0IMHAKOBLIX;

5) M nomyueHa C/I0XKEHHEeM 1O MOAYMO 2 Kax¢/10ro c1o/161a MaTpuust L ¢
3a1aHHBIM CTOI0LOM &;

6) M nonyvena u3 L croxeHneM N0 MOLYIIO 2 KaX/10# CTPOKH MaTPHIIbI
L ¢ 3anannoit crpokoit &;

7) M nonywena u3 L 3amenoft Bcex 0 Ha 1 u Beex 1 na 0;

8) M cocTonT M3 BCeX NuHelHbIX KoMOMHAIMI cTONGNOB MaTpuub! L;

9) M = L® (onpesenenne cM. B 3anade 5.3).

5.6. JIoka3aTh, YTO YMCJIO TYNHKOBLIX TECTOB MaTpuipl M ¢ m cTpoxaMu
He PEBOCXOJHT? (LE J)

5.7. JlokazaTs, 4TO 4uMCI0 Marpul u3 B™" ¢ nonapno pasiMuHBIMHA CTPO-
KaMH, Y KOTOPbIX (hDHKCHPOBAHHOE MHOXKECTBO HOMEPOB CTPOK MOLIHOCTH K
spnsercs TecToM, pasto 26(25 — 1)... (25 — n + 1)27(m-%),

5.8. Tlonb3ysick YHHBEPCAILHBIM &NTOPUTMOM, IIOCTPONTE BCE TYNUKOBhIE
TecThl 4151 MaTpuy 1), 2), 5), 6) 3azauu 5.1.

5.9. Jloka3aThb, YTO AJHMHA TYIHKOBOTO TECTA JJIS NMPUBeJeHHON MaTDHIIEL

¢ n cToNBUAMH NEXHUT B npejenax ot [logs n) ao (n—1) u uto obe ykasanHbIe
TPAHHIBI JJOCTHTAIOTCS.

5.10. MoryT ;11 cTpOXM HEKOTOPOrO TYNMKOBOIO TecTa s MaTpuust M
GBITH TMHEHHO 32BHCUMEI?

5.11.* Tlycrs MaTprua M u3s B™™ umeeT B Kaxxz1olt cBoeft cTpoke He Gosce
p, p > 0, equann,. JlokazaTh, YTO AINHAE MUHUMAJILHOTO TECTA AJIS MATPULBL
M e mexee [:].

5.12.* IlycTs mepsuitt cronGen npusesennott Matpunpl M, M € B™"+1
COCTOMT M3 OTHMX Hysedl (B cOOTBETCTBMM C 3ajadedt 5.5.5 nobas marpuna
T-3xBUBAJIEHTHA MATPHIIE C TAKHM Ke YHC/IOM CTONBLOB, Y KOTOPOH NMepBLIi
cronfel COCTOUT TOABLKO B3 HyJieft), a ee OCTANBIILIC CTOJIONHI MOKHO pa3buThb
Ha $ [PYIN TAK, YTO NOAMATpHLA MaTpunbl M, nopoxjaemas Ir000H U3 3THX
rpynn, ¥MeeT B Kaxzaol ceoelt cTpoke He Gonee ofnoft egunnnel. [lokazaTs,
YTO A7MHA TecTa MaTpuusl M He MeHbuwe, uem 2n/(s + 1).

§ 6. Tectnr AJId KOHTAKTHBIX ¢XeM M CXeM M3 beHKHHOHaJlebIX
3JIEMEHTOB

*Yepes [a] (coorsercTeenHo |a|) obo3nauaerca bunxatiiee K a cyepxy (cooTBeTCTBEH-
HO, CHH3Y) Le/Ioe HHCHO,
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PaccmoTpiiM ofUIyIO MOZJEdb HEHANEXKHBIX CXEM NMDUMEHUTENbHO K KOH-
texTreIM cxemaM (KC) n cxemam 13 dynkumonansueix snemenros (COD).

Byzem cuutars, 4o 11060e Hencnpasuoe cocrosinne KC cBasano ¢ pasamui-
xanuem (06pn60M) OIHOM HACTH M 3AMBNGHUEM ADYTOf YACTH KOHTAKTOB
KC. Ilpn s1om npeanonaraercs, 4T0 GYHKIMA NPOBOANMOCTH 3aMKHYTOIO
(Pa30MKHYTOIO) KOHTAKTA TOMIECTBEHHO PaBHA eAMHHMIE (COOTBETCTBEHHO
ry1o0). B wacrnocrn, yepes M, rae 7 1 s — nenvle HeoTpHuaTeIbHbIE YMC-
na, Byaem ob6o3HavaTH HCTOUHHK HEHCNPABHOCTEN, NONycKaonl He Gonee,
uem 7, 00pbiBOB ¥ He boslee, wem s, 3aMbikaHuit kontakTos KC ogroBpemen-
k0. Tect a5 1crounuka wencnpassocreit gy (U4 0) HaswiBatoT edururmom
TECTROM 3GMBIKGHUR (COOTBCTCTBEHHO, PAIMbIKAHUA).

Ilpn m3ywenun nenazexxnoctn CO3, B crow oyepenp, Gyzem CYMTATS,
9TO K&XJOE UX HEHCTIPABHOE COCTOSIHUE CBA3AHO C BOSMOMHBIM H3MEHEHMEM
QYHKLEOHKPOBaKKS (YHKIMOHAIBHbIX 3/eMenToB (D) uiu BXo0B cxeMbl
TIIDH COXPAHCHHHH MECTHOCTH Pealu3yeMbix MMM Oysiesblx dbyrkumit. IIpea-
TI0NIAraeTcsl TAaK»Ke, YTO BCe coeluHeHns mexkay Bxogamu, D u Brxomammu
C®3 we napymwaiorcs 1 nepesatoT HEGOPMAUMIO 6e3 MCKAXKEHHH. [lycrs, B
yacTHocTH, COD I’ apnsercs HencipashbiM cocToanuem COD T, 2, — bxog
cxeMbl T, & € — ee @3, peanusyiomutt 6ynesy GyHKIMIO (U, ..., ux). By-
LCM FOBOPHTb, YTO B COCTOAHHU L' Ha 6T00e T; UMEEM MECITNO KOHCMAHMHAA
neucnpaswocms muna 0, o € {0.1}, ecn B COOTBETCTBYIOLIEH ; BXOIHOHN
Bepunze L' peatusyercs byseBa hyHKUus o. Byaem rosopuTs Taxke, 4To
B coctostanu L' na j-m 6xode, 1 < j < k, (suixode) P £ cxemw T ume-
M MECMO KOHCTNAHMHAA Heucnpasnocms muna o, o € {0,1}, ecmu ©D £
peanayer B L' bynesy dbyuxumio o(uy, ..., uj1,0, Uj4i,- .., Uk) (cooTBET-
CTBEHHO 0). MoxHO paccMaTpHBATh KOHCTAHTHBIE HEMCIPABHOCTH DA3/IHy-
HBIX THNOB, & TAKXKe KOHCTaHTHBIe HEMCIPABHOCTH KaK Ha BX0JAaX, TaK M Ha
Bhixozax O3,

I1pu onucannu ucrounnxa neucnpasuocrett B KC wm COD ¥ wacto Bhi-
AENAeTCS MHOYKECTBO 3 TeX 3/1eMeHTOB WK “y37m0B" X, KOTOpLIE MOTYT BBIXO-
ANTE U3 CTPOA, H YKA3bIBRIOTCA BO3MOMKHbIE HEHCIIPABHBIE COCTOSHUSA KAXKIO-
ro u3 Hux. [lpu sToM nerounnk, nonyckaronutt mobyo KoMGHIALKIO TIOBHIX
HCUMCNIPABHBEIX COCTOAKMMA Anis J11060r0 MoAMHOXKeCTBA {10IMHOXECTBa MOLI-
HOCTH 1) 3/1eMEHTOB MHOXCCTBE 3, HA3BIBACTCH NOAHbIM (coorBeTcTreHHO,
0UNUNHBLM) HCTOYHUMKOM A/ MHOKECTBa 3 1 38/IaHHBIX HEHCIIPABHBIX CO-
CTOSIHUH IO S/1€MEHTOB, & CBSI3AHHBIH ¢ HHM TECT — NOANbIM (coorsercTBeEH-
HO, edunuvmbim) Tectom. Ilo YMOTYANHIO CYHTAETCHA, YTO L=z
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6.1. TecTnl N KOHTAKTHBIX CXeM

6.1. TlocTpouTe BCE TYNMKOBbIE OUATHOCTHYECKME TecThl aaa KC wa
puc. 10 1 MCTOYHHMKA HEHCTIPABHOCTEH, AONYCKAKOLIEro 0OpBIB OJIHOTO U3 KOH-
TAKTOB BH/JA .

z z T T z T
a Y (7 b a ] y b
7] z ] X z T
Puc. 10. Pue. 11.

6.2. TlocTpouTh BCE TYNMKOBBIE
a) NpoBepsIoImue
) QEarHOCTHYeCcKKEe
tectsl i1 KC Ha pre. 11 B HCTOYHHKA HEHCIpABHOCTell, NOMYCKAIOIEro
Pa3MblKaHHe KOHTAaKTOB BHJa 2, 2, a TaKXe 3aMblKaHHe KOHTakKTa BHA8 Y,
npudeM obllee YHCNO HEHCIPABHLIX KOHTAKTOB HE MOXKeT BbITh Gonbire 1.
6.3. IlocTponTs BCE TYNHKOBBIE
&) npoBepsOIIKe
6) auarHocTu4eckue

rectel Ana KC na puc. 12 n uCTOYHMKA HeMcnpapHOCTeft, NOMYCKAIOIIEro
0OpBIB ONHOTO KOHTAKTS MEPEMEHHEIX T, Z.

<

=]
&
&

o

Puc. 14.

6.4. TlocTpouTts BCE TYNUKOBBIE
a) mpoBepsIcIIHe
6) auarHocTHuecKue

TecThl A71st KC 12 puc. 13 n neTouHmKa HencnpaBHOCTel, JOMYCKAIOWIEro OAHY
U3 CeNYyIOUMX HEMCIPaBHOCTel: OOpHIB KOHTaKTa Z, OGDHIB BbIAEJIEHHOIO
KOHTaKTa 2 ¥ 3aMbIKaHHe BBIAEJIEHHOrO KOHTAKTA Y.

6.5. [locrponts Bee Tynukossie
&) npoBepsirouIMe
6) muarnocTuyeckne
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recrst st KC na puc. 14 ¢ QNHIYHBIM HCTOYHHKOM HeHCHpaBHocTelt, no-
NVCKAOMLM 0OPbIB KOHTAKTOB BHAQ I, T MJIH 3aMbIKAHHE KOHTAKTA BHAA Y.

6.6. TlocTpomuTh BCe TYNHKOBble Anarnocrnyeckue TecTel gas KC na
puc. 15 ¥ HCTOYEIKAa HEHCIIPABHOCTE(!, JONYCKAIOUIEro 3AMBIKAHKE OJHOIO
M3 KOHTaKTOB BHJA T, VU, U.

o

Pue. 15. Puc. 16. Puc. 17.

6.7. IlocTponTh BCE TYNUKOBLIE
a) npoBepstoLINe
6) aparHocTHYeCKHe
Tecte! A1 KC Ha pue. 16 ¥ HCTOUHMKA HENCIPABHOCTEH, IOMYCKAIOLEro
3aMblKaHHe OZHOIO KOHTAKTa MepeMCHHBIX Y, 2.

6.8. [TocTpouTs Bce TYMHKOBLIC
a) nposepsitoLine
6) AHATHOCTHYECKHe
tectsl maa KC Ha puc. 17 ¥ UCTOMHHMKa HEHCIIPABHOCTEH, NOMYCKalOIIero
pa3MbIKAHHE OJHOTO KOHTaKTa BHJE T, Y HJH Z.

6.9. IIycts B apyxnomoctoil KC T 0T nepeMenHsiX Z1, . .., Tn 475 J1060-
ro Habopa a = {1, ..., 0y,) U3 Ny HaltjeTcs eIuHCTBEHHAS He COAepXKallas
KOHTZKTOB BH/Ia x‘l’", ... x% yens Cy, coenunsomasn nomoca. [lycrs neros-
HHK HeHcripasrocTel U jonyckaer obpsis He Gosee, YeM OHOTO 3 KOHTAKTOB
ki,..., ks-1 KC T 1 nopoxzaer npu 9TOM § OTIMYHMBIX COCTOSHHIL.

1) Joxasats, uto MHoecTBo HabBopos T, T C B", ofpazyer nposepsio-
wuit Tect ana (X, W) Torga ¥ TOMBKO TOrAA, KOrAQ L7 K&XKIOro KOHTAKTa
ki,i=1,...,(s — 1), naitnercs nenp Cy, & € T, Npoxoisilas yepes Hero.

2) Hokasats, yTo MHOMecTBo Habopos T', T C B", obpasyer AHArHOCTH-
yecknit TecT ana (L, M) Torma u TOIBKO TOIMA, KOTIa OHO 00pa3yeT mpose-
psioluit TecT U 118 J0BBIX ABYX KOHTakToB k; n kj, rae 1 < i< j < (s—1),
HaliieTca Takoit Habop a, o € T, uro uenb C, NPOXOMUT Yepe3 OOUH U3 3THX
KOHTAKTOB ¥ He HPOXOANT Yepe3 Apyroil.
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6.10." PaccmaTpuBaeTcs NOCTPOeHHAs 110 MeTony Kackanor KC ST (em.
puc. 18), peanusyiouas 3MeMEHTApPHYI0 CUMMETPHYECKYI0 (BDYHKIMIO OT n
nepemMeHHbIX ¢ pabounM YHCIOM 7 (T. €. DYHKLHIO, NPHHIMAIONLYO 3HAYEH e
1 Ha peex Habopax u3 B! # TONBKO Ha HHX).

1) Vcnons3ys pesysbTaT 3aiauu 5.12, 10JYYHTE HIKHIOIK OLEHKY BHAR
E‘%Zlﬂ A1 JATHHBI €/ITHUYHOIO JHACHOCTHYECKOrO TecTa Pa3MbIKAHHSA JaH-
HOf! CXeMBL.

2) Tokazars, uTo AnA S, CYMECTBYET eANHHYHbIN JHATHOCTHYECKHH TecT
pasMbIKaHisA JIHHLL, He IpeBocxoismedt 2n — 2.

6.11. Haftti ainy MHEHMAJILHOTO eIMHIYHOIO [IPOBEPSIONIEro TeCTa MJIst
pasmbikanus koHTakTos B KC ra puc. 19.

6.12. Pacematupaerca KC na puc. 20.

1) Haltru anuHy MUHMMAJIBHOTO €IMHMYHOLO IIPOBEPSIONIEr0 TecTa IS
Pa3MBIKaHHS.

2) IocTpouTh TaKOH e/MHUYHBI TECT PA3MbIKAHNS IS KOHTAKTOB BHJA

T1y..-1Zn, 1, . - ., Tn, AJIHHA KOTOPOTO He NPEBOCXOINT BEJIHYHHEL [10g2 n]+
2
Ao— &y Z2 3-—-'3 e Tn-r-1 i’n—-r
Ty _ T2 _ Ly Ty Tn-r-1 [Tn-r Tn-r+1
T T3 T4 L Tn—r Tn-ril
Iy _ €3 Ty I Tn-r Tn-r+l |Tn-r42
I3 T4 Zs G Tn—rs1| Tporaa
Ty L ZTran Tran : o : 3.:'11—2 : inml -
Tr _ Tr+1 Try2 Tr+3 Tn-2 Tn-1 Ln
Lriy Tri2 Try3 . Tn-1 o b
Puc. 18.
T T2 T o Tn-1 Tn
a Ty I3 Z; Tis1 ZTn-1 I b
INL__ % o Z , Ty |/
Puc. 19.
x Tg T; . Tn-1 Tn
a Tngl  |Tnyo Tntict |Tnsi Ton-2Toni1 pb
i- = — —
1 T2 . T3 .. Tn-1 In
Pue. 20.
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Puc. 21.

6.13. Ha ocnose xontakTHoro aepesa nocrpoesa KC mnsa dyskiuuu
flz1,.- Zn) =01 @12 S ... © Zn. Jinst sTOlt CXeMbl HaitTH AJNHY MH-
HIMAJIBEOTO €IHHIYHOIO TeCcTa
a) pasMbIKaHIA,

6) 3aMbiKaHHs,
B) K&K PA3MBIKAHIS, TAK M 38MBIKAHUHA.

6.14. Edunuunoti ciepoli ¢ ueHTpoM B Touke @, a € B", Ha3bpaeTcs
MHOMECTBO Beex Habopos Kyba B", OTIMHYAIOIIHXCA OT Habopa a TOMBKO B
0ZHOH KOOpIMHATE.

Toxas<uTe, YT0 AIHHA MEEHMAJILHOIO eJUHMYHOIO TECTa Pa3MbIKRHHA A5
npor3sosHolt KC, peansyioelt XapaKTePHCTHUECKYIO (YHKIHIO eHHNY-
HOM chepnt xyba B", He menbie n. [Toxaxnte, 4To ykasaHHas OUEHKa LO-
CTHXHMA.

6.15. Jdoxaxxute, uto Ana byskuun f(21,...,%:) = 21072:®...O T, He
cymecrsyeT KC or n mepemeHHBIX, NMerOLIedt MOJIHBIA TECT IAJIHMHBI MEeHbIIeH,
qenm 27,

6.16." PaccmaTpuBaeTCsi MOCTPOEHHAs [0 METOIY KacKajoB KC Z,, pe-
ann3yiomas JHHelHy0 GYHKIHIO T @ 22 & - Sz, dlupun >3 (M
puc. 21).

1) lokaxiTe SKBHBAJEHTHOCTb CHMHMYHBIX 3aMblKaHiil OMHONMEHHBIX -

KOHTAKTOB.

2) HafianTe AauHy MHHEMAJIBHOTO €MHHYHOrO [POBEPSIOLIErD TECT
a) 3aMblKaHNA,
6) pasmbIkaHus,
B) K&K Pa3MbIKaHIA, TAK 1 3aMbIKAHHA.

3) HocrpofiTe aCHMITOTHYECKH MHHHMAJIBHBIH eNMHUYHBIA TECT 38MBIKa-
HHS.

4) TlocrpofiTe eMEMYHBI TECT PA3MBIKAHHA, UINEA KOTOPOTO HE npeBoc-
XOOUT

a) 2logyn + 7,

6) % logy n + 10.
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6.17." Joxasarh, uTo J10Gy10 GyleBy DYHKUNIO MOXHO peanuzosaTh KC
ponyckalomet eIMHCTBEHHBIN TIOJHBIY NPOBEPAIOWINI TeCT, cocTosmHi U3
Beex HabOPOB.

6.2. TecTbl A cXeM U3 PYHKINOHAILHLIX 3/IEMEHTOB

6.18. 1) TlocTpouTs MHHHMAJIBHBIA eIMHHYHBIH HuMarHocTHYECKHi TeeT
OTHOCHTEILHO KOHCTAHTHBIX HeucnpaBHocTe#t Ha BrIxozax P cxeMwbl Ha
pic. 22 ), 6)° 1 yKasaTh UKCIIO TAKHX TECTOB.

2) TTocTpOUTb MHHHMAMbHBI eIHHHYHBL TPOBEPAIOLIHH TCT OTHOCHTE b~
HO KOHCTAHTHbBIX licHcrpasHocTelt Ha Boixozax P2 cxeMbl Ha puc. 23 a).

3) IocTporTh MUHHMATLHLIH e/IMHIHbL TPOBEPSIIOLIH TeCT OTHOCHTE/b-
HO KOHCTAHTHEIX HeHcrparHocTell Ha BhixoZax P cxemsl Ha puc. 24 a).

4) TlocTponTs MHHHMAJIBHLIA NPOBEPSIIOILME TECT OTHOCHTENBHO KOH-
CTAHTHBLIX HeHCIpaBHocTe! Ha BbiXonax Tex @D cxembl Ha puc. 25, KoTopsie
COZEPIKAT BXO/1bl CXEMBI.

6.19. 1) INoxasare, 4TO TECT, NPOBEPSIOUH KOHCTAHTHLIE HEHCIIPABHO-
cTH Ha Bhixogax @D, cpeay BXOAOB KOTOPKIX €CTh JHO0 BXOABI CXeMbl, 1060
BETBALIMECS BRIXOMB! DYHKIHOHATBHBIX 37IEMEHTOB, SIBJISETCH NPOBEPHIOUIHM
TECTOM JIJIsi KOHCTAHTHBLIX HEHCNPABHOCTEN Ha BbIXojax Beex DD cxembl (npn
STO)M npeanosaraeTcs, yro 6asuc He couepKuT P33, peasu3yIouX KOHCTAH-
ThI).

3
Ipu n306pazkennn cxem u3 QyHKUMOHANIBHBIX 3/1EMEHTOB B HACTOALIEM Iocobust tefi-
CTBYIOT Npasuiia:

1) oBiunMu TOUKaMI 1IPOBOLHHKOB MOTYT SIBJIATHCS JIMLIB TOUKH BbIXOJIOB (DYHKIHOHA b~
HBIX 3JIEeMEHTOB,

2) BXOJIBI KAXKIOMO DYHKIHOHAIBHOLIO /IEMeHTa YIODSIILOEHBI CJIEBA HANPABO.

43



i

X1 N T2 Tn Y2 ¥Un
E-n. E’ E|"l—1
B iy S )
2 21 2z 22 Zn
B)
Puc. 22. Cxema cymmaropa Ly
& /q’
/ Cxema &,
£ / T Y1 T2 Tu ¥z Yn
1 T
" [ E’J l En—l
q T
2) % 6)
Puc. 23.
abzx

Cxema =, :

—1 7 Ln—2X1Yn-2
T EaF f‘~--21’1~~;jl

£ J||[_Zua
a b’ — ‘01 ‘bl
a) : 6)
Puc. 24.

2) [Toxasatk, yro COI Ha puc. 95 ABJSETCH NPUMEPOM CXeMbl, AN KOTO-
poft eAMHHYHbI TeCT, POBEPAIIIAA KOHCTAHTHbIE HEHCIIPABHOCTH H& BBIXO-
nax aums Tex O, cpeay BXOZOB KOTOPHIX €CTh BXOAb! CXEMEI, HE SBJSIETCH
eIUHMYHLIM POBEPSIOLIMM TECTOM 1Al KOHCTAHTHLIX HeHCIpaBHoCTel Ha
soixogax Beex @D cxeMbl.

6.20.* PeanmusoBath annettnyio dynkuuo 7, 223 ... O In C®3 B cTan-
ZapTHOM Gasuce, JonmycKatoulest eAMHUYHBIA TECT U3 HETBIPEX HabopoB, NIpO-
BepSIOMIM{l KOHCTAHTHbIE HCUCTIPABHOCTH Ha BhIXOAAX D3 cxeMbl.

6.21.7 1) Jokasars, 4To A/HHA MHHUMAJIbHOTO eJMHHYHOrO TECTa, AHa-
THOCTHDYIOIIEro KOHCTAHTHBIE HEHCMPABHOCTH HA BLIXOAAX @3 cxeMBl CyM-

maropa I, npu n > 3 (puc. 22 B)), pasHa 5.
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2) Cxema 3, ua puc. 23 6) UMeeT CIOKHOCTL 4n—3 1 BLIYHCAET cTapiuni
paspsall Zp CYMMbl ZoZ1... Zn JABOMUYHbIX 4ucen T1...Z, U J1...¥n (cxema
33, npeacrasisieT cobo#t KOHBIOHKTOP). JoKa3aTh, YTO JATUHA MUHHMANBLEOTO
eAMHUYHOTO TECTA, IPOBEPSIOLIEr0 KOHCTAHTHBIE HEUCTIPABHOCTH HA BBIXOAAX
O3 cxeMbl f)n, paBHa 2n.

3) IlocTpOMTE AMHHYHbIM TECT, NIPOBepso-
gl KOHCTEHTHblE HEHCIPaBHOCTH HA BBIXO-
gax O cxeMbl 5, Ha puc. 24 6), umerommH
JJnRy He bonee 4.

6.22.* IlokazaTh CyLIECTBOBAHHWE TAKOrQ
fasuca u3 O3, B koropoM I mobont Byse-
poft GYHKIUIH N NEPEMEHHBIX CYLIECTBYET CXe-
Ma, JONYCKAIOWAs eIUHHYHbIN NpoBepsionit
KOHCTAHTHbIE HEHCHIPABHOCTH Ha BhIXogax ©
TecT JJMHBI, He npeBocxosiueit n + 1.

6.23." okasars, 4TO J/IMHA IIOJHOTO IpO-
BEPSIOLLEr0 TCCTA. /1A BXOLOB 1-BX0I0BOH CXe-
MBI He npesocxoauT 2n. [lokazats Heynyunia-
€MOCTb IpeJblaymieft OleHKH A715 HeKOTOpoH
dbyuxunY.

6.24." TlokasaTs, 4TO, HAYMHAS C HEKOTO-
poro n, nmoban Bynesa QyHKUMA 7 MepeMeHHBIX oBMaJaeT cxeMol, nonycka-
Iome#t HEeTPUBHANBLHBI eJUHUYHEIA TecT, JUATHOCTHPYIOWHY KOHCTAHTHBIE
HEHCIIPABHOCTH Ha Bhixogax O3,

6.25. [loxaxxnTe, YTO MEHHUMANLHLIY NPOBCPAIOMIMN €QMHHYHBIE KOH-
CTaHTHBIE HEHCIPABHOCTH Ha BbixoZax P3 TecT muIst NpoM3BOIBHOrO Jemnd-
paTopa (415 NPOM3BOJILHONO Y HHBEPCAILHOTO MHOTOTIOMIOCHUKA) COCTOUT U3
Bcex Habopos.
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§ 7. Ouenxa HATEXHOCTH CXEM. CaMoKOppeKTHpYylIolecs cxe-
MBI.

Jlan onpeae’erusi YPOBHS HAJ@KHOCTH CXeMbl YBCTO NPHMEHATCH Bepo-
aTHOCTEBIN moaxod (cu., nanpuwep, (6, 12]). Ilycre M = (Z, ) — Hena-
JeXHAS CXeMa L OT TIePeMEHHBIX Ty, .., Tn, NEPEXOALAH TIOJL AEACTBIEM
scrournka HencnpasHocreft 1 B cocrosmus £ = T, 1O, .. , 2, B xoro-
pix peamisyiores dynxuun F = FO, F@, F (&) coorBeTCTBEHHO, ONpe-
nenennple Ha MHOxecTse Habopos N = {f,...,5p}. TlycTp fanee BepoAT-
HOCT TOTO, 4TO cxema ¥ Haxomutea B coctoanun L) u3secTna n pasHa i,
reei=1,....t,0<m<1lnu Z::ﬂi = 1. BeegeM cnexgylomye BeJIMYRHBL,
X2PAKTepH3YIOll e HeHAIEXKHOCTb CXxeMbl L B Mofenn M:

EM)= D =, (6.1)

Fu #F
355t

FUI(B) # F(B)
2<j <t

rae B € N, a 3aTeM NOIOXKHM

n(M) = g}c,aAs;E(M,B). (6.3)
QM(II?'--!I:R) :E(M,(xla-'-:wn))' (64)

Samerun, uro enuuuna (M) (§(M, B)) 3aaeeT BEPOATHOCTH TOrO, Y10
cxema T peasuayeT GYHKIMIO, He PaBHyi0 F' (COOTBETCTBEHHO HE PaBHYIO F

Ha nafope 3), u moaToMy
n(M) < (M) < (M), (6.5)

OTKyla celyer, B yacTHocTd, 4ro 7(M) = 0 Torza u TONBKO TOTAR, KO-
roa §(M) = 0. Cxema I cuntaerca abcoromuo nadexcrott B Momenn M,
ecan N(M) = 0 (man (M) = 0). DTo 03HAYELT, YTO BCE COCTOAHUS CXe-
Mbl ¥, HMEIOLIHe N10JOXKHTEIBHYIO BEPOSITHOCTb, SKBHBATEHTHBI L. DyHKIMA
am(z1, - - -, Tn) HA3BIBACTCA PYHKYUET 6EPOAMHOCTAU HENPABUADHOR0 cpabia-
mueanus czemu &. B gaspHeitieM, npy 3anuck BBeJEHHBIX BEJIMYHH BMECTO
napw M = (E, 1) 6yaem nucaTh NpocTo L, €cili N3 KOHTEKCTa ACHO, KAKOH
HCTO4YHHK HEHCHP&BHOCTEﬁ UMeeTCHA B BHAY.

PaccMOTPHM BCPOATHOCTHBIN NOAX0A Ha npuMepe HenaaexHpix COI Haj
Gasucom B = {£,}°_,, rne O3 &, peanusyer Gyuesy GyHKumO @;(uy, . .. ,Uk,)-
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TlycTs A5l KAXAOrO i,1=1,...,b, U3BeCTHO pacnpedesenue pexcumos pa-
gomee @3 E;, TO €CTb 1Aa Kaxkaoro 3, 7 =1,..., 22“", M3BECTHA U PaBHA T;
BepoaTHOCTh TOIO, 4T0 P & peanusyer j-to Gysesy pyHKuHo or 6yHEBbr;(
TIePEMEHHBIX U1, - - . , Uk, (€CIM CUMTATB, 4TO Bee GyMeBbl DYHKIUM OT nepe-
MCHHBIX Uy, - . . 5 Uk, YIOPAIOUCHE! B COOTBETCTBHM C HOMEpaMK KX cTonbos

_sHavenn#t). [Ipi HAXOXICHIN HeHAJCXKHOCTH eXeMbl  Haj 6asucom B Gynem

cunTaTh, uTo Bee ce PO MEpeXOUAT B CBOM COCTOSHUS HC3ABMCHMO ADYT OT
apyra u uro Jwboe cocrosuue COI I onpeaensercs coctosuamu O3 T
(cm. § 5). B COOTBETCTBHM C 3THM HA OCHOBC BBEJEHHBIX BLINE COOTHOMICHMH
(6.1)-(6.4) MoxxHO HatTy 3navenns nenanexuoctu €(X) u 7(L) ana COI
¥, & TAK)KC PACIPENLIEHHC PeKUMOB ee paborbl B GyHKUMIO gs(Ty, ..., Ty).

Cuuraerest, uto yukuus f(ry,...,T,) JOMYCKACT CK0AD Y200HO Hadedtc-
“nyro peanusayuro B Bazuce B, ecru gas moboro g, € > 0, cyweerasyer CPD
¥ nax B, xotopas peamusyer f u gms xoropott £(X) < e. TloBeimicHue Ha-
aexaocty npu peanusanun CAJL f(x),...,x,) BosmoxHO, ecin B 6asuce B
nmeercst abeomioTHo Hajexkuelt @D &,, peanusyrowuit GyHKUHIO ToJI0COBE-
HEA M T, To, T3) = 122V 2123V 2223 (eM. [12]). HetrerButeinsro, ecin COJ
% peammayer f u n(Z) = €, To s wenaaexuoetn COD £ nokazannon
-Ha pHC. 26 &), KOTOPas TOXKE PEAIH3YeT f, HMECT MCCTO PRBCHCTBO

n(EW) = H(e) = 3¢ — 2¢°
(rpacdux dynkupun T = H(e) nokazan ua puc. 26 6)).

2. Tn 1.7
by b3 T
g
& ;
s
a) C Lo ]
Puc. 26. !
Sameru, uro H(0) = 0, H (3) = 1, uro nepebic ase npoussoHbIe BYHK-

e H(e) na orpeske [0; 1] neoTpunarenshsl, npuucy H'(0) = H” (3)=0m



H' (1) > 0, H"(0) > 0, 1t ut0 7(EM) < €, ecnn € < 3. Tlosromy, pexypc?;-
HO MPEMEHSIS YKa3AHHYI0 npouesypy nom.,l.memm HanexxsocT k COD LIF)
pe3yTETATOM KOTOPOf SBASETCH CP L¢+) k= 1,2,..., nocrpouM nocre-
rosatensiocts COD T, £@ .., Tk . peannsyomnx f, AN KOTODOH

n(£®) = H(p(z*1)) = 0.

Sanerinyt Taxoke, 410 COD EX) comeprur 3 nogexem Bupa T ul+3+
43l =2 036

AHAOFItYHbE TOCTPOGHNS 1 OLUEHKH NPHMEHHMbl K JUIA TOBBIIeHUs ¢-
penazexHocTH COI.

7.1. 1) Joxasats, uto £(M) = 7(M) Toraa ¥ TOMBKO TOTAQ, KOTAA [
M cyiecTByeT NpoBepsIolitil TeCT AVIHEBI 1.

2) Joka3aTb, 4TO GbynKuns f J0mycKaer CKO/b YTOAHO HANEKHYIO pea-
anzawio B 6asuce B Torza M TO/BKO TOTAR, KOTHA VIS moboro g, £ > 0,
cymectsyer COI T ran B, koropas peaansyer f u ans xkoTopoit N(X) < e.

‘ 3) JlokasaTb, YTO JUISL BHIMMCAEHHS HEHALCKHOCTIE n(¥Z) B cooTBETCTBHH
¢ (6.3) n1s C®D T uag 6asncoM B 10CTATOUMHO 3HATD He:an‘emaoc*rn BHIA
(&, B) ann Beex ®D &, 6asnca B u scex Habopos 5 u3 Bt i=1,...,b

7.2. Hioxe yxasasa CQD L 1t pacnpe/ie/ieHus PeXXKHMOB paboTs! ee HeHa-
aexubix ©3. Haittit pacnipesienienne pexKiMoB paborst CP3I E, a 3aTeM BbI-
uneantb £(Z), 7(Z) 1 QYHKUHIO Gx.

1) £ — C®3 ua puc. 22 a), riie KOHBIOHKTOP paboraer abCONMIOTHO HAJEHK-
HO, @ pacipeaeTenis PeXXHMOB paboThl TUIBIOHKTOPA Uy V Us W HHBEPTODA

up Vug uy B ug Uy U
ﬁ] HMEIOT, COOTBETCTBEHHO, BHI 2 1 )it 3 1 .

3 3 i a

2) & — C®I ua puc. 23 a), rie ANSHIOHKTOP paboTaer abCOMIOTHO Ha-
IEIKHO, a pacnpesieicHue PeKHMOB paBoThl KOHBIOHKTOPA u &us UMeeT BHJ

urdeus U3
31
2

3) ;3 — COD na puc. 24 a), Tie XOHBIOHKTOP paboTaer abCoMIOTHO Ha-

JEKHO, A pacnpesie/lente PeXiMoB paboThl AUIBIHKTOPA Uy V up UMEET BHI

( U Vug w &ug

2 1

3 3 )
7.3. 1) Mycrs B COI L Ha puc. 22 a) AU3LIORKTOD paboraeT abCoIOTHO

HAZEXKHO, & PACTIPEIETEHHS PEXKHMOB PaboThl KOHBIOHKTODA uy&up U HHBEP-

- U]_&U‘z 0 i 0
Topa {i] HMEIOT, COOTBETCTBEHHO, mm( ul 3 1 . MiasecTHO,

L~ B 11

48

41O BEPOSITHOCTb TAKOI'0 OYHKUHMOHHPOBAHILS CXEMbI, IPH KOTOPOM Ha 060MX
BBIXO/BX CXeMbl PEAJIH3YIOTCA TOXKAECTBEHHbIE HYIH, pasha L. Hatiru p.
2) [Tyctb pacupejesleHusi PeXKHMOB pabOThl KOHBIOHKTODE U & ity H OH3b-

jonkTopa Uy V uz B C®3 ¥ na puc. 23 a) umewor Bug (m&uz 1 ) .

l1-p p
Vu &
( W 9 2 1 |, coorBercrBenHo. M3BeCTHO, YTO BEPOSTHOCTD TRKOTO BYHK-

3 3
IHOHMPOBAHKS CXEMBI, [IPK KOTOPOM Ha BHIXOJIe T PeAlM3YeTcs TOXKIeCTBeH-
nast equHuLa, pasHa 3. Haiftu p.

7.4. Tlyers Gasnc B cocronr n3 @I, peanusyiomero GyHKIHIO ro/0coBa-
HUsA, KOTOpbi} paboTaeT abCOMIOTHO HaAEXHO, N KOHbIOHKTOPA u1&uUy, pac-

3 3

1) HJocraroyno au 40 dyHKUNOHAIBHBIX 3JIEMEHTOB, YTOOHI pPeann3oBaTh
byuxumo uy&us ¢ HeHaaeKHOCTHIO He Oonee 0.17

2) Hocrarouno i 400 GyHKUIOHAIBHBIX 3MIEMEHTOR, YTOOK PEATHIOBATD

dyuruuio uy&uy ¢ HeHanexxnocrsio He Gosee 0.0027

7.5." Hixe npuBefiens! pacnpejeneHus pexxuamos paborel O &, 1 =
1,..., b, nenanexxnoro 6asuca B. ITokaxure, 4To B JanHOM 6asice BO3MOXKHA
CKOJIb YTOZHO HAJEKHAS Pealu3auus POU3BOILHONR (hyHKUMM.

1)b=1,81: (uie_e;'? u_l\;ﬁ-i),

N b=3. & (U1V’U.2 1)’52: (u;@ug 1)‘53: (ul&ug)
I-p p l-p p 1
dpyroii (Tak HasbiBaeMsIil orHKo-KoMGHHATOPHBI [12]) moaxoa K onpe-
ACJICHHIO YDOBHA HaJIEXKHOCTH CXeMbl CBHA3aH C IOHSATHEM CAMOKODDEKTH-
pyemocti. Cxema X HA3bIBAETCS CAMOKOPPERMUPYIOWETICA OMHOCUMENLDHO
ucmovnuka neucnpasrocmett I, ecin B mozenn (Z, M) Bee cocTosus K-
BHBAJICHTHBI. EcrecTBerHO cumMrTarh, yrto Yem Gosblle neucnpasHocTell Kop-

PEKTHDYCT Cxema E, TeM BblUIEe YPOBCHb €e HalexKHOCTH. 33,2[8,'—1& CHHTE38

CAMOKOPDEKTHPYIOUMXCH CXeM SIBJISETCS BAXNCHBIM YACTHLIM ciydaem obieft
347841 CHHTe34.

ul&ug 1
npenesienne pexnumoB paﬁo"rm KOTOPOro HMEET BHUI 2 1 -

PaceMoTpum 3a/1a4y cHETe38 KOHTAKTHBIX CXCM, KOTOPbIE ABJISIIOTCS CAMO-
KOPPeXTHPY IOIHMHICS OTHOCHTEILHO HCTOUHUKE Heucnpasrocrelt My, (oM. §
5). Tpocrettumit cioco6 peleHns 3ToH 380844 CBA3AH C [10C/IeJ0BATEJIbHbIM
i (M) TapasenbHbIM Aybnnposanunem apyxmnomoctoit KC. Jlerko BunerTs,
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470 €Cit TIPH TOM B3ATH | IKIEMIIAPOB CaMOKOPPEKTHPYIOLIeHica OTHOCU-
rensiio My, KC T 1 COSIMENTb HX NOCTEAOBATENLHO (napasnensbHo), TO no-
avan axsisancaTiyio I KC ', xoTopas ABseTcA CaMOKOPPEKTHPY IOt
cs oreocnrensio Ups, tae R =7, 5 = (s + 1) - I — 1 (coorseTcTBenHO
R=(r+1)-1-1, S = ). AHasOrn4HEI Pe3y/IbTAT A8ET YKA3AHHOE BbLI-
we y6.aHpoBAsHe, eCTH €ro NPHMEHATL K KAXK/IOMY KOHTAKTY CXeMbI (sToT
cnocOBOM MOYKHO CTPOMTb MHOTOTIOIOCHBIE CAMOKOPPEKTHPYIOLIMECH KQC).
Jlpyroft cnocob nepexoia oT {mnoronomocaon) KC X K 3xBUBaNeHTHOH eit
KC ¥', xotopas sBIseTCA caMoKoppeKTHpyloleiica oTHocuTensro Uy,
rze o € {0.1}, 3akmouactea B creayoueM. Pasobbed KC I na nenepe-
COKAMOLIEECH CBA3HLIE (Mﬂorono."nocnbre) HIOJCXEMBI L1, . . -, &, KX M3
KOTOPbIX COCTOHT M3 KOHTAKTOB OJHOTO THN3, & 3aTEM 3aMEHUM KC %,
i =1....,1, 58 KC I, cocTosimylo 3 KOHTAKTOB TOrO e "fiv)ma., KO’(I‘{)Opa.SI
npeacTasaseT cobolt WK, IPOXOAAIMI Yepe3 Bce BEPUIMHBI Uy ', . . . , Vg, KC
T, ccmn o = 1 (eM. prc. 27 a)) B 38e34y C LCHTPOM B HOBOH BepILMHe, COeAH-

HeHHOM CO BCEMH BepLUMHAMM v&i), - W KC Ty, ecnm o = 0 (om. puc. 276)).

Puc. 27

7.6. 1) Jdoxasats, uyro ecn ¢ynknua zf, rae 1 < i<nnoe€ {01}
MoXerT GbITh N0AydeHa u3 OyHKuun f(Zy,...,Zn) B PE3YIbTATE HEKOTOPOH
[I0ACTAHOBKH KOHCTAHT BMeCTO BII Z1, ..., Tiz1, Ti41, - Tn, TO B H0G0H KC,
peannzyromuit f u KoppexTHpYOWEH T 0OpLIBOB (T 3aMBIKaHHit), COBCPKUTCA
He Menee (1 + 1) KoHTaKTOB Z7.

2) Mocrponth a8 GyRKUMK T, BTy MEHHMAIbHYI0 KC, KOpPeKTHPYIOWLY0
8) OfIHO pa3MLIKaHKe,

6) oaHO 3aMblKaHue.
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7.7. Tlo KOHTAKTHOH! CXeMe L [OCTPOUTH IKBHBANCHTHYIO CXeMY, KOppeK-

THPYIOILYIO 38MBIKAHHE 71 KOHTAKTOB M COAEPXKALILYIO He Goee | KOHTAKTOB.

)m=11=6

.
m=11="7
e
JIm=1,1=10
V3
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55m=11=10
=
6)m=11=6
2

52

7)m=1,l=9
x:
gym=1,1=4
I
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e

7.8, [1o KOHTAKTHOf CXEME T NOCTPOMTH SKBUBANEHTHYIO CXEMY, KOppeK-
THPYIOLYIO pasMBIKaHHe (06pHIB) ™M KOHTAKTOB M COACPXKAILYIO HE bonee |
KOHTAKTOB.

1)m=1,1=10
b
Y)m=11=4
x:
x : X
1 ¥ y 02
g <
z
3Im=11=9
P
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Hym=11=8
bIH
5)m=1,l=4
=
p3




'j')m::l,f=10
T
gim=11=4
¥

Eg]

7.9. Tlocrpouts no KC ¥ sksusanentryio efi KC ¥, koppextupyiomyio
1) onHO pa3sMbIKaHHE
2) ofHO 3aMbIKAHNE
H TAKY0, 4TO
a) L(Z') < 30, ecn £ — KC na puc. 28,
6) L(Z') < 25, ecom £ — KC na pue. 29,
B) L(Z') < 28, ecin £ — KC na pue. 30.

Puc, 28.

Pue. 30. Puc. 31.

7.10. Pacematpuseercst KC na puc. 31.

1) Mocrpouts 1o 3okt cxeme KC e Gonee wen uz 13 KOHTaKTOB, KOPpPeK-
THDPYIOLLYIO
&) OO pasMbIKaHie,
6) oo 3aMbIKaske,

2) Hocrpouts ans GbyHKUMH, peanu3yemoit 3TOH CXeMOH, MHHHMAIBHYIO
KC, KOPPEKTHPYIOLLY10
&) oaHO Pa3MbIKaiiue,
6) oano 3amMbikanye,
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7.11.* Ons hyHKURE m(z1, %3, T3) = T1%2 V 1123 V z2z3 noctpouts KC

CIOYKHOCTH 8, KOPPEKTHPYIOLYIO
a) O1HO pa3MBIKAHHE,

6) 01HO 3aMBIKAHHE.

Vkasanie. KapKacsl ITHX CXeM NDEJCTaBICHbI ua puc. 32 u 33 (coormer-

CTBEHHO).

Puc. 32. Puc. 33.

Puc. 34. Puc. 35.

7.12.* [Joxa3aTb, 4TO MUHHMAIbHAsH KODPEKTHPYIOLas OHO pa3MbIKaH1e
KC ans quneftsoft 6yaesott GyHKUMH, CYIIECTBEHHO 3aBucsIeit 0T BCEX CBO-
UX Tl ICPCMEHHBIX, MMEET COXKHOCTD 47 (KC, peanusyowas 3Ty byHKIHIO,
npeicTaBiieHa na puc. 21).

7.13. Paccmarpusaercss KC wa puc. 34. loctpouTe 1o STOMH CXeme KC,
KOPPEKTUPYIOLLYIO OJHO P23MbIKaHHE 1 MMEIOLIYI0 CI0HKHOCTD He Gonee 18.

7.14.* Jlns 3eMeRTAHOM! CHMMETPHUECKO YHKIMH TpeX NepeMeHHbiX
¢ pabounm uncnom asa S(x1, Ty, T3) = F17273 V T1F2%3 V 112273 ROCTPOUTD
MHHEMATBHYIO KOPPEKTHPYIOILYIO OHO Pa3MbIKaHHC KC. Ykasanue. Kapkac
3TOM CXeMbl TIpeicTaBiIeH Ha puc. 35.
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7.15. Obossaunm uepes LP(f), p > 0, cnoxuocrs MurnMansmol KC
pea.:mayxomen bYHKLHIO f H KOppeKTHpyIoleh p obpuisos (p BaMbIKB.HHﬁ)’
KOHTAKTOB. JIOKayKuTe, YTO €CIH ANA HATYPAJIbHOIO § U LENbIX HeOTDHUA-
tenbHbIX k, k1, . . ., ks HMEET MECTO PaBEHCTBO Fy+- otk +s5=k p1 .
LK(f) S LB(f) + -+ I=(f). ) e

7.16." I[lokarkute, 4TO B Cily4ae PA3MBIKANNS A1 BETMYHH, BBCACHHLIX B
3anaye 7.15, CipaBe/lIMBLl HepABEHCTEA: ’

) 6(p+1) < LP(21 D 22D 23) <6(p+1)+2((p+ 1) mod 2),

6) 6(p + 1) < LP(S3(z1.73,73)) < 6(p + 1) + ((p + 1) mod 2), rae
S2(x1, T2, T3) = Z12273 V 21273 V 112273 2

7.17." Ilycte ¥ — KoppexTHpyoas ogun obpeis KC, B KOTOpO# MOXKHO
BLLIEJNTD § NAp BEPUINE (BCEe BEPLIHHLI PA3NHYHBL) TAKHX, YTO 10 aHATU3y
TNPOBOAKMOCTEH! MEXK/ly ITUMH NapaMy BePIIHH MOXHO 0BHADYKHTb J060H
eauHEYEbIN 0OpEIB KOHTaKTA. [ToKa3aTh, 4TO cxeMy L MOXHO Mpeobpa3osaTs
B KOppeKTHpYyomyo oaut 0bpeis KC I’ Takyto, 4To mo6olt eanauynbi 06-
PbIB KOHTAKT2 B Helt MOXKeT ObITh 0GHApYI)KEH 110 aHATH3Y NPOBOAMMOCTEH
MEXKIY OBYMSI BEPIIMHAMU CXEMBL.
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OrBeTh!, YKa3aHus 1 pemenns

K naparpady 1.

1.1. 1) [a; 2) aa; 3) Her; 4) ser. i

1.2. 1) Her. Tpumep: {z}. 2) Her. Ilpumep: {0,1,z}.

1.3. Ja.

1.4. 6) Her, Tax KaK, HanpHMep, dynkmus f(z,y) = TV y sensercs

CHMMETPHHECKOR, HO TIpH noGasnennn B Hee GHKTHBHON NepemMeHHol z mo-

Jv9aACTCH HecHMMeTpiyecKas QYRKUIA glz,v.2)=zVy.

Lrd)

;{G?aﬁ\’nb n>0uf (:rl,...,:z:n,wnH) — IpOM3BOJILHAA QYHKIUA M3
Q(n+ 1}: 13 pasnoxerns

f(:cl, S J‘n.l'n+1) = Jin.:.lf(:l.'l, waie oy doTLy 1) V i’n.,-.lf(l‘l, e ey Tyys O)

cneyeT, 4T0 QYHKUAA f TOMHOCTHIO ONPEAEIACTCH napoit CBOMX NOAPYHK-
et f{xy,... Zns Duf (a:l,..,,:cn,O). [Tocko/bKY MOCNeAHHE TAKXKe NpH-
HannexaT Kaaccy @, umeeM

1Q(n +1)] < 1QM).
A+ < VIem)l. (4)

2/1Q(n)|. Toxaxem,

Orciopa

W3 (4) BoiTexeeT HeBo3pacTaHie Nocne0BaTe/IbHOCTH
w70 OHa orpaHuyera. Ecan @ ne mycTo, TO

1= Vi< VM ViB@I = V2 =2 =

&Y u 38
CienoBaTe/bHO, Tpenes 10CaeI0BaTeNbHOCTH |Q(n)| cywmectnyer

kmover B cermexTe [1,2].

Byer
1.7. B cavon Aefle, NpH HEKOTODOM (PHKCHOBAIHHOM 7L CYICET yBe
dyrkuns 9(x1, ... Im) € Q. TaK KaK NOCNEOBATAILHOCTS /1Q(n)

BO3PACTAET, TO
ul :Pﬂ M 2—"\
im0 < Vgl < (@7 -0 <2

39BHCH-
1.8. 2) Bocnosb30BaTbCs TEM, YTO HHCIO MoHOTOHHBIX (yHKI,

: fn21).,

WX OT [EPEMEHHBIX T1, T2, . . , Ln, HC MPEBOCKO/HUT T o509
3) 1/2. Hiknsis ouenxa |Q(n)|. Boibepem simHeRRYIO (bYHKLL, o

pasHolt 7, & ... ® &, [Iycts B™! — MHOXECTBO JBOMYHDIX HabopoB I
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n ¢ HEeYeTHBIM YHCJIOM KOOD/IMHAT, paBHbix 1. Yepes Ny obosnaumm muome-
ctpo Habopos, obpautaowux dyukurio f B emHuny. Scwo, uto Ny = Bnl
u |BM| = 2"=1. Cpean dyuxumit g(zy,...,2,) € P, Hallzercs MHOXecTEO
G u3 92" hyHKIu 110M1APHO OTIHYBIOWIMXCA ADYT OT APYTa Ha MHOMKe-
cree B™!. Slcro, uro uncio byuxunit Buga 3) cl=z2,®... @z, uge G
pasio 22", Otciona 27 < |Q(n).

Bepxuas ouenxa |Q(n)|. TIpn ¢uxcuposannoft dbynkuun | = z;, ... @
x;, uMeercs He Bonee 277" < 27" pasmuunbix ysxunst f € Q(n). Yncno
AuHeHHbIX QYHKUMHA, 3aBHCHUIUX OT [EPeMEHHBIX Z1,...,&L,, pasko 2,
Tostony |Q(n)] < 27122, Takmw obpazon

27" < |Q(n)] < 2V,

Orcioga

lim %/[Q()] = 2.

n—x
Tem caMmblM NOCTPOEH HHBADHAHTHEL Kiace ) ¢ xapaxkrepucTHkoit o = 1/2.

1.12.

1. a) U(M) = {Z}. Yka3anue. Bocnonb3yiiTech 10Ka3aTeNbCTBOM JIEM-
Mb! O HeMmoHoToHHON (hyrxuuu. 6) U(L) ecTb MHOXKECCTBO BCEX NOM&PHO
HEKOHTPY3HTHBIX HeslHelHbIX yHKUHI TepeMeHHbIX T, . Ykasauue. Boc-
NONbL3YATECh J0KA3ATEALCTBOM JCMMbl 0 Hesuueliroft dynkuun. B) U(Q)
€CTb MHOXeCTBO BeeX hyHKLll, CyLIeCTBEHHO 3aBUCAIINX POBHO OT &k + 1
nepemenubx. 1) U(Q) = {zy,2 Vy,Z}.

2. Knacc xpasucummerpuyecknx dyuknuit, Yrazanne, Kaxpas dyrkuns
gn(:rl, T2, ... ,:cn) =I1Xy- Ty, VIg-- - Ty ABIHETCS NOPOXKARIOIIUM 3JIEMEH-
TOM JAHHOTO Kjacca (ecTb i Jpyruc).

4. Bepxussi oncexa ouesmana. Ilomyuum mmxuwowo. [lyers @ — munp-
MaJIbHBIN HHBAPHAHTEBI Kilace, conepratull GYHKUHO g,(T1, T2, - .., Zp) =
X122 Ty VI 1Ty - - - Tp. Bee knacew @, nonapuo pasnnynsie. [yers, ganee,

a =0,a;a; ... — 6eckoneunasn apouunan apobe. Monomum Qu = |J C@n.
n a,=1
Jlerko Bugerh, uto Qn €CTh WHBAPHAHTHBIN KJACC K NPH Q) 7 Cry MMeeM:

Qa, # Qu,. Hxnss ouenka goxasana.

K naparpady 2.

211.1) K" = (le:ﬂth)(t_lVwavan;)(:T:,ngvtg)(izva;gVf4)(:rc2v;53v;r4).
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-1 -1 0 =(—1);
2.12.1)A=(_1 0 —1)‘b -1
0 -1 0 :(0).
4}.4-":(_1 0 _1)'b -1

2.19. 1), 3), 5), 7) - TOIMHOMHATLHO pemaembie, 2), 4), 6), 8) - NP-

no.;ﬁ:;:- 1 a), 1) 2. 2) a), 1), ), 3) a), 1), ), 4) a) — NMONHHOMHAJIBLHO

pemaesssie, 1) 6), 8), 2 6), #). 3) 6). 8). 4 6) — N P-nionmbie.

K naparpady 3.

3.1. 4)(xy-(22-23))-(24°75) = ((my-22)-23)-(21-25) = (((21°T2) T3)74) 25
3.2. Yxasan-ne. TlokaxcitTe HHAYKIHEH 110 7, 9TO BBIDAXEHHE Ty -Tp-. .. Tp
I;){);)p npasiibHoft PaCCTAHOBKON cKOBOK MOXKHO C TIOMOIIBIO TOXJECTBa
ca i . - '
(6) npeoBpasosath B putpakesie (... ((zy - z2) -_3,3) “vi.tZn-1) " Zn (em4.1).
3.3 }’ka.aamte. 2) ¥ 4) npuBesTe K BHAY TT, OCTaJibHbIE K COBEPLICHHOI
H3IBIOHKTHBHOR IIOp!(tit;.JinOﬁ (bopmeg'd) T e 49 .
9) TV (zzVy) = 3§ (zZVY) =($yszmyy) = vy Sl
5) Ty Vyz @ (zVZ)zyV (zVI)yz = 23y V(Ea?y Vzyz VIyz = zyz V
Y o . .
zyz Vv Tyz V Tyz Uiz (zyz Voyz) VTyZ Vv Iyz = TY2 VzyZ V Iyz.
3.5. Cu. 3anauy 4.4. b —
3.6. Bomenen (1), ucnomsayst (2)-(9): T1-22 = %1 VI = 11&%
7,47, @) = . = @z 6) =
Buisezem (10), ncnoan3ys (2)-(9): zyVay = Z1VZ2 = 21 T2 = L2721

—
~—

= ., = @

-’52;;;3;:;;/ R*‘m prsoga (11), (12) n (13) ceoauTe, HCNOIB3YH (2)—%1;)),

JHIBIOHKIMIO K KOHBIOHKLMHM M 0BpaTHO 1 nCnoub3yiire (9), (6) nm (7),

coorsercrenno. [ia Beeona (14) ncnons3yitre (8) u (5). |
3.7. Ykasanue: npu noMouy Toxects (1)-(14) npnae,t_r,-mc obe hopmyIbl

x cosepuiensoii 1.5.¢. Orser: 1), 3), 6)-11) — Aa; 2), 4), 5) — Her. N
3.8. Ykazamme: npu nomomu toxaects (1)-(14) obe opmyIibl MOK

TPHBECTH K COBEPLIEHHO! 1.H.&.

p3.9. 1) Yxaasfmxe: nocTpoHTe CHCTEMY TOXKIECTB, [103BOJIAOLLY IO ;}I{IZE:;I?

cbopmyay rag besucom B = {zy,z ® y, 1} nepepoauTh B NOMHHOM

KHHA.
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9) Hanpumep: TOXJECTBA (4)-(7), (10), (12), (13) BmecTe ¢ ToxxRECTBAMM
080 =0,1&1 =1,2&0 =0,2&l =z,0vV0=0,1V1=1,2V0 = g,
zvl=1

3.10. 2) Ykasanue. [lokaxure HHAYKIMEH 10 T, 4TO BEIPAKEHUE T; -
Tp-...Ty C MOOON MPABRIBHON PACCTAHOBKON CKOBOK MOXHO ¢ nOMOmIBIO
roaects Ay, Bm, Cr npeobpazosats B Buipaxene (... ((zy - zp)-23) - ... -
Tno1) * Tn (cM.4.1).

K naparpady 4.

4.2. Yxazanne. Ty;: ucnosssyitte ToxzaecTBo {5. MHOroKpaTHO Menosb-
3yiiTe ToMAECTBA t5 H Ta. 3) MHorokparHo ucnonb3yiTe TOXKIECTBA ts nigm
sarem tg'. 4) Mcnons3ytite ToxaecTsa L u ts.

4.4. 1) Her, 2) na.

K naparpadpy 5.

5.1.1) 2; 2) 3; 3) 2; 4) 3; 5) 2; 6) 3.

52.1)n;2)n—1;3) n—1;4) n.

5.3. Ykasanne. [lpa cronbua matpmist M pasimyaiores B j-ft cTpoke

TOr/I8 H TOJbKO TOTA&, KOTJa j-si CTPOKa Marpuilbl M @ MOKPLIBAET CYMMY
1o MOZYJMIO 2 3TUX CTOJBLOB.

5.5. 1), 4), 5), 7) — IHa. 2), 3), 6), 8), 9) — Boobme rosopsi, Her.

5.6. Ilyctb A u B — tynnkossie Tectsl Matpuust M ¢ m crpokamu. Toraa
HE 0J(HO 3 Bryovennit A C B, B C A He umeer mecta. OTciona BhiTekaer,
4TO HHCJIO TYMHKOBBIX TECTOB HE HPEBOCXONUT MAKCHMAJLHOIO YHC/A 110-
N&pHO HECPABHHUMBIX HabOpoB B B™, a 3HAYMT, HE NPEBOCKOAHT BEJUYMHLI
(15))

5.7. Hieno MaTpy pasMepHOCTH kX T € IONAPHO PA3INHbLIMK CTOABLAMH
pasHo 28(2F —1). .. (2F —p 4 1). Yueso MaTpul pa3MepHoCTH m X 1, ¥
KOTOPBIX & CTPOK C (PHKCHPOBAHHBIMIL HOMEpaMH 3a1anbl, papro 2HM—k),

5.8. 1) {1,2}, {1,4}, {2,3}, {3,4}; 2) {1,2,3}, {1,2,4}, {1, 3,4}; 5)
{152,3}, {1,2,5}, {2,3,4}, {1,4,5}, {3,4,5};6) {1,2,3}, {2,3,5}; {3,4,5}.

9.9. Ykaszanue. Hisxusis OIEHK& JOKa3bIBACTCA OT NPOTHBHOTO M3 Mpejl-
MONIOKEHNS O CYIECTBOBAHMI TeCTa ANHKBI Menbelt, uem [log, ). las go-
K83aTenbCTBA BepXHelt OLEHKH H3YHHTE YHCII0 KJIACCOB SKBHBAJIEHTHOCTH, Ha
KOTOpBIE BCe N CTONGLOB MATPHILI TYIHKOBOrO TecTa paibHBRIOTCH ee lep-
Boivut I crpokamu (I € {1,...,n — 1}). JocrwxumocTs nusknett (Bepxredt)

TPaliuibl MOKA3BIBRET MATPHLA 3 3ajaun 5.2.1 (cooTmercraento 5.2.2 npi
k=0). -
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5.10. Her. YxasanHe. PaccmoTpiTe MaTpuiy M, joka3viBaiiTe oT npo-

mxjﬂﬁo-)’xwamle Paccyorpure MaTpuuy M ) u ouenure cBepxy umeso
5.11. : .

Tex ce CTPOKAX, KOTOpbIE CBASAHDI C TECTOM.

512. Nyers T, T & [1.m] — TecT MaTpHLBI M,aldi, iC|2,n+1] -
\'Ho;{-\'é'CTBC; HOMepOB TeX CTO0LO0B MaTPHIIb! M, xoropble 06par3y‘;0-r rpymny
.C‘ﬁm{epo” i, i=1,..,§, 3 yCTIOBHA 3A/BIH. [Tycts, Aaﬂe,e,;’t-,.z =1,..s,
. \(HOYKECTBO TEX HIce] 3. j € Ji, A7si KOTOPBIX cronber M { ‘1 7) conepsxur
pOBHO OIEY CAMHIILY. Tax Kax B Ka;ifnoﬁ CTpOKe :10;.Lmarpnum M{T, J;) wve-
eTcs He 6osice OIHOM eMHHILBL, TO [J+2(1 5= 14D < 1T, m, cteoBaTe O,
|J}] 2 2id] - |T|. CyMmuupys MOCTe/liiHe HepaBCHCTER noscem i, i=1,..,s,
it 'qu—x;mnaﬂ, uro B noanatpune M (T') sucio cTonbUOB, COREPXKAIIIX OARY
eARHALLY, He 0oblie, HeM |T|, nonyunm: [T| 2 2n — s |T).

eqNHNL B

n y 6.
El-afalé)g?,Cbglﬂl)}. {(100), (111)}, {(101), (110)}, {(101), (111)},

{(lﬁlg),(glrii'}br nyHKTOB &) 1 0) COBMAJAIOT: {(000), (001), (010)}, {(000),

, {(000), 010), (111)}, {(000), (100), (111)}, {(001), (010),
ngi?'}.{}?géi).{((loof, (101}, {010}, (101), (111}, {(100), (10, (111
6.3, 2) {(101)}, {(011), (110)}; 6) {(011), (101)}, {(101), (110)}, {(011),

110)}.
( 621} OrBeTbi NYHKTOB @) i 0) COBNAJAIOT: {(000), (001), (101)}, {{001),

~{(000). (001), (111)}, {(001), (110), (111)}.

(1%1)5 ((l)lT(;l'}r'bi{ Ezymz“ro(s a)) u(ﬁ) connanaxo;: é(gF)O}El(;f)(J}), (111)}, {(000),

1), (111)}, {(010), (100), (111)}, {(010), (101), .
{1%.35.({(1(3&).{((111)}, {(001). (010), (111)}, {(001), (010), (100)}.

6.7. OTpers! mysKTOB 2) ¥ 0) copnagaioT: { (000)}. -

6.8. a) {(010), (101)}, {(100), (110)}, {(010), (100), (111)};160) {Elm),
(100), (101)}, {(010), (100), (110)}, {(010), (100), (111)}, {(010), (10D,
(110)}, {(100), (101), (110)}.

6.9. Ykaszanue. [oKa3aTeabCTBa IPOBOAATCS OT IPOTHBHOTO. "

6.10. 1) Yxazauwue. Haitjurre r rpyni no (n — ) KOHTAKTOB B K&}Kﬂm!i
e/IHHIUHbIC 0GPBIBbI KOTOPBIX JAK0T MATPHLLY, Y/0BJIETEOPSIOILYIO (nc:c.ﬁotjr "
pepripoBanua) yenosuam 3aaau 5.12; 2) (P. H. Tonosas (19))- Paccr\({m 01;&_
Te NIPU N > 2r MHOXKECTBO HaDOpPOB, NOPOXJBEMBIX cne,uy!ouiljl;ﬁlf[;n_zwss
MH JuiEbl 1 B anpasute {0, 1}: 09170% 47, 152071752, 1%2(01] )
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D"[Ol]"O"—zr_'_’_‘,_oifHﬂ[Ul]:f_lf__ (51 = Qn—r, s, = T;r= 1, 53 =
Oir—1,ss=Ln—2r,ss=1Lr— 2):

6.11. n+ 1.

6.12. 1) 2. 2) VYxkazanue. Vcnoassyiite Meron ANXOTOMHH, T. €. Nefesus
cxeMbl Ha /1Be YacTH.

6.13. 2) 2"71, 6) 2"}, B) 2™

6.14. Ykazanue. PaccmoTpure Habopbl enHu4HON chepbl 1 ee LEHTP.
JJOCTHXHUMOCTD OLIEHKH TIPOMILTIOCTPHPYHTE Ha CXeMe, mOCTPOeHHON 10 Me-
TOy KACKBJOB.

6.15. (X. A. Magaran [14]). Ykazanue. Jokesxure, 4To cpemu HEHCIIpas-
HBIX CXeM HaiAYTCH CXeMBl, Pean3yiolye obe KOHCTAHTHI, & TAKIKe CXeMbI,
peasiu3yloniue wim 211252+ - 30, Wi Va5 V- - VP 1ns moboro Habopa
(o1,00,.. ., On).-

6.16. 1) Ykasanue. PaccMorpuTe H3onnpoRanHbill 610K 3TOH cxeMbl. 2)
a) 2 pu YeTHLIX N, 3 IpH HeveTHbIX n; 6) 4; B) 6 npy yernbix 7, 7 IIpH Heyer-
neix n. 3) (P. H. Tonosn [18]). Vkasamme. Henonwayiite Meton uXoroMun.
Homna Tecta we Gosee, uem Ha KoHCTanty, oTIHYaercs o logyn. 4) a) (P.
H. Tonosn [18]). Yrasanue. Henone3syitre Meron muxotomuu. 6) Ykasanne.
Wcnospaytite MeToz JeneHust cxeMbl Ha 4 wacTi.

6.17. (H. I1. Peaekun [6]). Yxasauue. Pacemorpute KC, peanusyiomyio
dynkuuio f(z1,.. ., Zn) w nocTpoEnHyIO 110 hopmyse (K f(z, VE))- (Dg(z1 v
1)), rae K u Dy — KOHBIOHKTHBHAS 1 AHIBIOHKTHBHASL COBeplIeHHbIE HOp-
ManbHble dopmbl GhyHKINM f.

6.18. 1) a) {(00), (01), (11)}, uncuo Tecror — 2; 6) {(001), (010), (011),
(110), (111)} (mopsaox mepeMeHHbIX — z, v, q'), uncno recros — 12. 2)
{(001), (011), (110)} (nopsaox nepeverHbIx — =, v, ). 3) {(1000), (0001),
(0110)} (nopsimox nepemennbix — a, b, z, y)- 4) {(0000), (0111), (1111)}.

6.19. 2) Ykazanune. Pacemorpure cxemy Ea puc. 25 it 3ameThTe, 4TO HeHe-
npasrocth THNa 0 Ha BBLIXOLE TPETHErO C/ieBa MHBEDTOPA B HIDKHEM DSy
HHBEPTOPOB 0OHAPYKMBALTCA JKIb Ha Habope (0001), ne Bxoxsmem B TecT
U3 3a2iaun 6.18.4.

6.20. (H. I. Pegpxun [6]). Ykazanne. Mckomas cxema CTPOMTCS 110 MH-
AYKUNR 13 BJI0KOB, Kaxx/pIH GII0K nomoBen cxeme Ha puc. 22 a) Ge3 BeIxoga
8 ;I‘elm‘ u3 q;zmpex nabopos: (0,0,0,...,0), (1,0,0,...,0), (0,1,1,...,1),

L,1,...,1).
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6.21. 1) Boenex ofo3nateHue:

01 11 11 01 00 1
11 11 01 00 01 1
M=|1o010001 11}, N=|1
01 00 O 11 11 01
00 01 11 11 01 00

Marpuna TecTa T pa3MepoM 5 x 2n mpu sToM Oymer umers Bug T =
(M'MM... MN), rae MaTpuua M' nonyuaercs M3 marpulibl M BRIGpack-
BaHHEM HYXKHOTO KOTHYECTBA MCPBBIX cTo610B (MOPALOK NEpeMEeHHBIX —
Ty, Y1, T2, Y2e e e T, Un). YrasaHue. 15 noCTPOEHHS TECTA UCHOJb3YITCS
refnusl HencnpaskocTelt 13 3azaun 6.18.1. IIpyu 3TOM CYIIECTBEHHbI Ciefy-
jomirze QaxTeL. JT10bas HEHCIIPABHOCTD 6710Ka ¢ HOMEPOM T2 BHAA &) CXeMbl T,
oBHAapYIKHBACTCA NO &HATH3Y bYHKUOUK HEHCIPABHOCTH Ha €ro BTOPOM Bhl-
x07€ (T. €. HA BBIXOZE CXEMbl Zn). EC/H HOHCTIPABHOCTD B B10Ke ¢ HOMEpOM 1,
1 < i < n, He OGHAPYIKHBACTCS HA ero BTOPOM BbIXO/E (T. . Ha BHIXOZIE CXEMEI
z;), To na nafopax TecTa byHKIHS HEUCTIPABHOCTH, Peaslu3yeMas Ha BBIXOJe
CXeMbl 21, OT/IYHME OT BeexX (QYHKIUN HEHCIPABHOCTH, BOSHUKAIOUX HA
3TOM BBIXOJE TPl BCEBO3MOXKHBIX HEHCIIPABHOCTHX B 6J10Ke ¢ HomepoMm 1 — 1.
Bee nencnpasiocT B i-M Onoke (1 < 7 < n), He OTJIHYMMBIC N0 AHAJH3Y
(YHKIME HCHCTPABHOCTH Ha €T0 BTOPOM BbIXOIE (T. €. Ha BBIXO/E CXeMBI Z;),
OTHYAIOTCH HA HABOPAX TecTa Mo aHanu3y QYHKIMY HEHCIPABHOCTH HA BbI-
X0Ze cxeMbl z;—. HMxusis OHEHKa AJHHBI TECTa cneayer u3 3agaun 6.18.1
s B10Ka, BRINHCIRIOUIETO JBa CTAPLIKX paspsia CyMMbl.

2) Halopsl TecTa MOPOKAAIOTCA CIOBAMH JUTHHBL 2n CIeyoWero BH-
ga: [00]F-111[01]*, [11}100[01]** (i = 1;n), MOPRUOK MEPEMCHHBIX —
Ty Yny - - L2, Y2, 21, Y1, YKasarme. JLIs IOCTPOEHNs! TecTa HCIOB3YeTcs
Tabsua HercpapsocTelt 13 33541 6.18.2. Huxkuss OLIEHKa CIIELYCT U3 KOH-
CTPYKTHBHBIX coobparkeHnit.

3) HaGoper Tecta NOPOMIAKOTCH CIOBAMH JIHEHBL 2n ciedyolero
suge: [01)%, 10[01]*~%, 00[10]*~", O01[10]*~%, mopsmOK mMCpeMEHHbIX =
Gnybn, Tno1, Yn-1, Tn-2, Yn-2, - - 1 T2, ¥2, T1, Y1 Vxazanne. s nocTpoeHHs
TecTa Henoss3yercs: Tabiuua HeucrnpaBHOCTeR U3 3a4atu 6.18.3.

6.22. (S. M. Reddy [21]). Ykasanue. PaccmoTpHTe Pa3/IoAKEHNC 6ynesoft
byuxuuy B nonuHoM 2KeranknHa.

6.23. (B. H. Hocxos [15)). Ykasanue. Bepxusis ouerxa 04eBiaHa. Fr]lﬂﬂ
JIOKA3BTEILCTBA HIIKEEH PACCMOTPHTE BYHKIMIO T1T2 . . . &n V Z102+- - Ln:
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6.24. (1. A. Yernc, C. B. S6noncxntt [20]). Yxaszanue. Henomsayiire
aCHMIITOTHYECKH HAMJIYHIIHH METOM CHHTE3a CXeM.

6.25. Ykasanne. Jl0Kka3aTe/beTBa NPOBOAATCH OT POTHBHOTO.

K maparpady 7.

7.1. 1) Caeayer u3 (6.1)~(6.3). 2) Jlocrarouno wmcnonssopats (6.5). 3)
Ilocrarouno BupasnTb (L) uepes seposraocrn §(&;, B).

7.2. 1) €M) = n(M) = §. 2) EM) = n(M) = L. 3) ¢M) =
(M) = §-

73.1)p=1%2)p=1%

7.4. 1) Ja. 2) Ha.

7.5. Ykasanus. 1) Peanusyitre cko/b yromso sanexuo gynkuuo zly. 2)
Peanu3yitTe CKOJIb YTOIHO HaJeXKHO dyHKIMN £ Dy u 1.

7.6. 1) [loxa3aTeJbCTBO POBOAHTCA OT MpoTHBHOrO. 2) Menonssyiire KC,
nocTpoenuyio no cosepuerroit THD dynximm x1 @ 3, & TaxKe peaysibrar
sanaun 7.6.1.

7.9, Ykazanue. McnonsayiiTe onucanHoe B MPeAHCIOBHK SKBHBAJICHTHOE
npeoBbpasoBanye CBASHBLIX MHOTOMOIIOCHEIX TOJICXEM, COCTOSIIHMX U3 KOHTAK-
TOB QIHOTO BHIA.

7.10. 1) Yxazanue. Asanornyso 7.9. 2) Bocnonb3ayitrecs TeMm, uTo cxema
peanusyeT GyHKUMIO Z1(Ty4 V 23) V T2, & TAKKE pe3y/bTaToM 381844 7.6.1.

7.11. CxeMb! npencrasiiennl Ha puc. 36 u 37 cOOTBETCTBEHHO.

7.12. (B. M. Pabunosuy [16]). Ykazanue. K cxeme na puc. 21 mago go-
baBuTh 4 KoHTaKTa 1, I1, Ln, Ln TaK, 4T0Ob! nepBbie jaBa Obuin Obl MHIU-
JenTHBL nosocy b (HO He 1osiocy a), BTopbie jBa — 1oJocy a (HO He mosocy
b) cxembl, M IIPH 3TOM KA&XKALIH M3 HOBBIX KOHTAKTOB HOJDKEH OBITb CMexeH
C HMEIOHMMCH B CX€ME [IPOTHBOTIONOMHBIM KOHTAKTOM TOH Ke NepeMenHOH.

7.13. ¥Yxazanne. Mcnosb3yiite pesyasrar 3aga4u 7.12.

Ty T2
5 T3 T Ty T3
Q 2 28 b a I3 T b
T2 ) Ty 1
Puc. 36. Puc. 37. Puc. 38.

7.14. Cxema npencrasnena Ha puc. 38. Ykasanwe. Himxnasi OLEHKE
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u 7.6.1.
CNOMKHOCTH c.'xea;ofo; Hi{iﬁi‘;yme napasle/bHoe (l’lOCJleAOB&TeJlBHOe) co-

o~ it:‘ wa KoTOpbix socturatores LM (f), ..., L*(f).
cmmcm!eE = ’Ba.'IPHT“H o8 [13]). Ykasanue. ) Bepxuss ouenxa. Venons,.

.7'16‘ ( n :‘ 3 cxe...\:bl na puc. 21 i 13 peenns 3ajaqu 7.12, nanee ocnoy.-
s ipTaToM 3a1auu 7.15. 6) Bepxuas ouenka. Uenosnsayiire cXemy
3yilTech ;);Ci(}r;pﬂ i = 3 ur =2)u cxeMy Ha puc. 36, ganee BOCHOJb3Y fTecy
g;?;iﬁmxs 3azaun 7.15. HikHue ONEHKH CeQyKOT U3 3amadn 7.6.1.

7.17. (A. . Puibo [17]). Ykasanue. Ilycts (a1, b1), (az, b2),. ., (a,, by)
— yKa3aHHbIC B YCTOBHM 33134H § 11ap BEPLUHH. Hocrpoiite kK cxeme T IBa
w30MOPGHBIX KOHTAKTHBIX JEPEBA TAK, YTO MHCTLAMU MEPBOTO JePeBa A/~
JOTCst BepIIHBL Gy, @2, - . . , &g, MUCTHAMI BTOPOTO — BEPLIHHBL by, by, .. .| bs_,
BCe BHYTDEHHHE BEDILIMHbI JepeBbeB SIBJAIOTCA HOBBIMH, M Anst moboro i,
ie{l,2,.... $}, POBOAMMOCTb MEXK/Y KODHEM NepPBOro AepeBa U a; pasHa
NPOBOZKMOCTH MEXJy KOpHeM BTOPOro Jepesa i b;.
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