O HeKOTOpHBIX CBOIICTBaX KJIACCOB
IIedepa

E. A. TlonenyeBckas

Bompoc o pasmepax u cpoiicrBax kiaccoB Illedepa riayboko
U3y9aJICS HAUUHAST C MOMEHTA, OIMCAaHus 3TUX KjaccoB camum [le-
depom. B gacTHOCTH, 3HAYUTEILHBIN BKJIAJ B U3y9€HUE JTAHHOTO
BoIlpoca BHecin paboTsl aBTopoB Ajtekceea B. B., T'opmikosa C. I1.,
T'uzynosa C. A., Hocosa B. A. u Tapacosa A.B. B naunnoii crarse
PACcCMATPHUBAIOTCST HEKOTOPBIE YacTHBIe cBoiicTBa KiaccoB Illede-
pa, KOTOpbIe MOIIH ObI OBITH MTOJIE3HBIMA IJIsi OBICTPOTO PEIIeHUsI
3aja4qu 00 F-BBITOJTHUMOCTH WJIH, HAIPOTUB, /i1 (DOPMHUPOBAHUS
38,184, CJIOYKHBIX JIJIsI PEIIeHuUsI.

KuroueBbie cuoBa: kiaccel [lledepa, F-BBITOTHIMOCTD,
[IPE/IITOTHOTA, AJITOPUTM.

1. BBenenue

ITpob6iema BBITOIHUMOCTH OYJIEBBIX (DOPMYJI — ITO OJ[HA U3 KJIACCHU-
geckux NP-monHbIx 3a/ad9, [j1s1 KOTOPO# MOMCK OBICTPLIX CIIOCOOOB pe-
IIEeHNsI, PABHO KaK W HaXOXKJeHHe HamboJjee TPyJHOpeaeMbIX (hopMy-
JINPOBOK, UMeET OOJIBIIYI0 MPAKTUIECKYIO MeHHOCTh. J[jis 060bmennoit
poOJIEMBI BBITTOJTHIMOCTH, Ha3biBaeMoil F-BeimoaanMocTbio, [Tledpepom
OBLIN TIOJIyYeHBl KJIACCHI 38/, PENIaeMblX 3a MOJMHOMHUAJILHOE BPEMS.
B macrostiieit pabore jisi JaHHBIX KJIACCOB IPUBOIUTCS JTOKA3ATEIHCTBO
CBOMCTBA, aHAJJOTUYHOI'O CBOMCTBY HpeanoHOThI. CBOMCTBO 3aK/II0UaeT-
¢ B TOM, ITO B pe3yJibTare qobasjenus K kjaaccy [ledepa, mis koroporo
3ajada perraiach MOJUNHOMUAIBLHO, TPOU3BOJILHON HEHYIEBOH (DyHKIUH,
MOKHO TostyanTh NP-mosiayio 3amady. Kpome Toro, B pabore mpemipu-
HSITa, [TOIBITKA PEIINTH ITPOTUBOIOIOXKHYIO IIPOOIEMY, 8 IMEHHO TTpUOJIn-
3uTh (QYyHKINH, JJIsi KOTOPBIX 3aaada NP-mosHa, K kimaccam Illedepa.
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JLJ1st 9TOr0 IPUBEJIEH AJTOPUTM, TTO3BOJISIONINI 1TepeBecT (DYHKINIO, HE
snexartyio B Kiacce [Iledepa, B HyKHbBII Kjtacc puKcarueil mepeMeHHbIX.

2. OcHoBHBIE IIOHATUSI U yYTBEpXKaeHnda

B cBoeii pabore The complexity of satisfiability problems |1] Iedep
BBIIEINJ CJIeAYIONINe KIACChl OYIeBbIX (DPYHKITHIA:

O-brnosianMbie dyukimm (oboznadnm 0-BBIII): Bce dyukuuum f,
Jist Koropeix Bepuo f(0,...,0) = 1;

1-BoinosianMble byskmn (o6o3nadnm 1-BBIII): Bece dynkmun f,
Jutsi KoTopbix BepHo f(1,...,1) =1,

ciaboorpunaresnbibie dyakipn (CJIO): Bece dyukiun f, mist Ko-
TOPBIX CYITIECTBYET 3alliCh B KOHBIOHKTUBHON HOpMAaJbHOM (hopme
(KH®), B KOTOpOIt Kaxkjiasi CKOOKa COJIEPIKUT TOJBKO IepeMeHHbIE
C OTPUIIAHUSIMHU KpPOMe, OBITh MOXKET, OJIHO, TO eCcTh (POpMYyJia BU-
- (e AV o B SRV EC 2 IRV
gaz (g V@i, Ve Vg ) (@, Vag, Ve Vag) (@] Vag, Ve Vag, ),
rie (a, B, ..., — OyJIeBbl KOHCTAHTHI).
cirabonosioxkuresbubie Gyukmuu (CJII): Bee dyuknuu f, 1ys Ko-
TopbIX cymiecrByer 3anuch B KH®, B KoTopoit KaxKas ckobka co-
JIEPYKUT TOJIBKO IepeMeHHble 6e3 OTPUIIaHu, KpoMe, ObITh MOKET,
i (o NV (2P RV
O7HOI, TO ecTb hopmysta Buga: (zf) Vi, Voo Vg, ) (@), Vi, VeV
, ot
zj) .. () Vo, V- Vay ), e (a, B, ...,y — GyJIeBbl KOHCTAHTDI).

mysbTraddunabe Gyuxipn (MAD): Bee dyHKImu f, KOTOPBHIM CO-
OTBETCTBYET (hOpMyJIa, TPECTABISIONAs COO0M KOHDIOHKITUIO JIH-
HeltHbIX GopM, To ecTb hopmyiaa Bujga: (a1x1+. .. apxy+ag)(bix+
cobpy +00) .. (e + - epn + ), Tae (ag, by, ..., ¢; — OyIIeBBI
KOHCTAHTBHI).

6uronkrusable Gynkuun (BUH): Bce dynkuuu f, 1yst KOTopbIx Cy-
mectByeT 3anuch B KH®, ryie kaxx1ast ckoOKa COJIEP2KUT POBHO JIBE
nepeMeHHbIe, To ecTh hopmyiia Bua (7! V:E,L-O;Q)(:pfll \/:E]'B;) o (zltv

V2

z/2), vne (i, Bi, ..., — OyJIeBBI KOHCTAHTDI).

Cdopmynupyem samaday o6 F-pemmogauMoctu. I[lycrs mgano F =

Fi,...

,F, — uoboe xoHeuHoe MHOXKeCTBO dopmyrn (dyHKImo-

HaJIbHBIX ~ cUMBOJIOB). Ompenenum  F-dbopMyny Kak — KOHBIOHKITHIO
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Fu()Fu().. . F

i, (+) C IEpeMEHHBIMHA 1, . .., Ty, PACCTABIECHHBIMUA HEKO-
TopbIM 0OpazoM. CyrnecTByer Jin HAOOp 3HAYEHUIT TIEPEMEHHBIX T = 07,
.oy Ty = Oy, OOpamamuii F-dopmyity B equHUAILY !
Baxusriit pesynsrar [Hledepa cocrout B ciieryromiem.

Teopema 1. IIpobirema F'-8vinosHumocmu nOAUHOMUGADHO PA3PEWUMA,
ecau sce pyrxyuu F; us muoorcecmsa F odnospemerno ydosaemsopsrom,
no kpatinet mepe, 00HOMY U3 YCA08UTL:

e F;(0,...,0)=1;

« F(l,....1) = 1;

o I, — myavmuagdurna;

o F; — buronxmueHa;

e I, — caabonosooicumensvha;

o F; — caaboompuuamenvua.

B npomusnom cayvwae npobaema F-svinoarnumocmu aeasemca NP-nos-
HoT.

Jns knaccos [ledpepa CJIO, CJIIT, MA® u BUH C. A. I'uzyHOBBIM
u B. A. HocosbiM B pabore [2]| 6blin copMyIMpoBaHbI Cie/lyoline Kpu-
TEepUM PACIIO3HABAHUS:

e f € CJIO rorma u Tosbko Torya, Korma Yo, € {0, 1}

flanB)f(e)f(B) =0;

e f € CJIII rorma u rosbko Torjya, Korma Yo, € {0, 1}

flav B)f(a)f(B) =0;

e f € MA® rorga u TosbKo Torja, Korma Vo, 8,y € {0,1}":

flaspa)fla)f(B)f(v) =0;

e [ € BIH rorga u Tosnbko rorga, xkorma Vo, 8,y € {0,1}™:

flaB @ By @ ay)f(a)f(B)f(v) = 0.
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3. «IIpeanoanora» Kjaaccos Illedepa

PaccMoTpum ornepaTop 3aMbIKaHUsi OTHOCUTEIBHO OIEPAITUi, UCIIO -
3yeMbIX JiIs cocrasienusi F-dopmyi [-]:

e Ilepenmenosanue nepemennbix. Eciam M — kiace 6ysneBbix dyHK-
mmit, a h(x),...,x}) — nonayuena w3 f(x1,...,2,) € M nepenme-
HOBaHUEM IIEPEMEHHBIX (TO ecTh Jiis Jioboro Habopa o € 0, 1" BbI-
nosineHo: h(o) = f(o)), ro h € [M].

e CkiienBanue niepeMeHHbIX. Eciun M — kiracc OyieBbIX (OYHKIMIA, a
h(l‘l, ey Lgye s axj717$j+1a e ,:En)

nosiydena u3 f(x1,...,2,) € M ckIenBaHmeM IIlepeMEHHbIX T; U 5,
TO ecTb Jijis Jiroboro nabopa o € 0, 1" BBITOJIHEHO:

h(o‘l,...,O’Z‘,...,O’j_l,Uj+1,...,Un) =
:f(o-la"'ao-ia"'70-]'7170-]'70-]'4*17"'70-71))3

To h € [M].
e Konbionknud. Ecim M — kjacc 6ysieBbIx DYHKIHHA, TO JIJIs JIFOOBIX
nByx dyurmmit f1, fo € M UX KOHBIOHKITUST COJEPKUTCI B 3aMBIKa-

wun: f1fy € [M].

Yreepxkaenue 1. Kaaccow Illegepa (0-BBIII, 1-BbIII, CJIII, CJIO,
MA® v BUH) sasaaomcea 3aMEHYMBMU KAQCCAMU OMHOCUMEABHO ONe-

pamopa [].

JokazaTenabcTBo. Jloka3aTe/beTBO Clie/lyeT HEIOCPEICTBEHHO U3 OIIpe-
JTeJICHUST KJTACCOB.

JlokarkeMm CJIeIyIONIYIO TEOPEMY, XapaKTEePU3YIONLYI0 CBOHCTBO KJIac-
coB [ledepa, B HEKOTOPOM CMBICTIE AHAJOTMIHOE TTOHATHIO ITPEIIOJHO-
ThI 3aMKHY THIX KJiaccoB. Jluist mo6oro kiacca [edepa (0-BBIII, 1-BbBIIT,
CJIII, CJIO, MA®, BUH) npu nobaBieHun K 3TOMY KJIACCY HEHYJIEBOI
dyHKIINU, HE JIeXKaIeill B HeEM, MOXKHO MOJIYIUTh (DYHKIIUIO, HE JIEXKAIILY IO
HU B OJHOM U3 KJIACCOB.

Teopema 2. ITycmv M — odun us kaaccos Llegepa (0-BbIII, 1-BbIII,
CJlI, CJI0, MA®, BUH), g ¢ M. Tozda cywecmsyem h € [M U g,
h # 0, maxaa wmo h ¢ {0-BBIIIU 1-BBIIIU CJIITU C/JIOU MADU BHH}.
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okazareabcTBo. /lokaxkeM TeopeMy sl KayKJIOTO U3 KJIACCOB:

1) 0-BBIII. Hys smoboit dyskiun f € M semoauaeno f(0,...,0) = 1.
K «kmaccy O-BBIII jobasisiem  dbyHKImoo ¢, Ay KOTOPOii
g(0,...,0) = 0. Byuem paccmarpuBaTh KOHBIOHKIHMIO (ByHKIIUH
g n Hekoropwix byukmuit uz M (0-BBIII), urobbr mosy4ursb
h. Ilpu sTom mepemennbie B F-dopmyse pacCTaBUM TaKUM 00-
pPa3oM, UTO MHOYKECTBO IE€PEMEHHBIX, BXOJSINNE B (DYHKIIUU U3
0-BBIII, me mepecekaeTcs ¢ MHOXKECTBOM IEPEMEHHBIX, OT KOTO-
peix 3aBucut ¢g. Tak xak g Jo6oit dyukmun f uz 0-BbIII
f(@0,...,0) =1, a g(0,...,0) = 0, To h(0,...,0) = fg(0,...,0) =
f(0,...,0)g(0,...,0) =0, To ecTb nosyueHHAsT DYHKIMs OyIeT He

u3 0-BDIII.
Tak kak dyskus g # 0, To cymecrByer Habop o = (01,...,0%),
takoii uro g(o1,...,0r) = 1. Jasnee, urobbl h He JeXKajia HU B OJI-
HOM M3 OCTAJIbHBIX KJIACCOB, JOJIZKHBI OBITH BBIIIOJIHEHBI CJIEJLY FOIIIHE
YCJIOBUST:

h(l7 1) =0;

Sal, 81 € {0,1)7 1 Blal A BHR(ad)(BY) = 1

3a?, 8% € {0,1}" : h(a? V52) (@®)h(B%) = 1;

S0%, 8% 75 € {0,1)" : B(a® @ 5 &) <3h< ) = 1
Sat, B 41 € {0, 1}7 : R(adB @AM Bty h(at)h(F)h(r!) =

st Toro, 9To0OBI 3TH yCJI0BUSs ObLIN BBIIOJIHEHBI J1j1st b, JOCTATOYHO
coctaBuTh F-dopmyny uz g n dyukuumn f € M, Takoit aro f He
NPUHAJJIEXKAT HE OJHOMY M3 OCTAJIBHBIX KJraccoB. IIpoBepum 510
YTBEP:KIeHUE JIJIsT KaXKJI0T0 U3 YCJIOBUIA:

e Ecim f ¢ 1-BBIII, o f(1,...,1) = 0. Suauur,

h(1,...,1) = fg(1,...,1) = f(1,...,1)g(1,...,1) =0,

To ectb h ¢ 1-BBIII.
e Ecom f ¢ CJIO, o 3, B € {0,1}™ : f(aAB)f(a)f(B) = 1.

st byuxnum h fg pacemorpum cremyrorue aBa HabO-
pa: o' = (a1,...,am,01,...,01) = ac u B = (B1,..., Bm,

01,...,0%) = Bo. Torna ycnosue mjist h umeer BuI:
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h(a' A YR )R(BY) = Fgla! A BY) fe(al) fe(8) =
= (flanp) V(o) fgla)fg(B') =
= [aAB)f(@)f(B)g(0) =1.

1

To ectp yenosue jyia h semosmeno u b ¢ CJ10.

o Ecom f ¢ CJITI, o 3o, B € {0,1}™ : F(aV B)f(a)f(B) = 1.

Hns dyuknum h = fg paccMorpum ciieyronue JBa Habo-
pa: o = (a1,...,m,01,...,01) = ac u B2 = (B1,..., Bm,

01,...,0%) = Bo. Torna ycnosue mjist h umeer BuI:

h(a® vV B2)h(a®)h(B?) = fg(a® v %) f9(a®) f9(5?) =
= (fla Vv B) V(o) fga®)fg(B?) =

= flaVB)f(@)f(B)g(o) =1.

1

To ectp yenosue sy b semosmeno u b ¢ CJIIL
e Ecom f ¢ MA®, to Ja, [,y € {0,1}" : fla® B d7)
fla)f(B)f(v) = 1. Ausa dyukmun h = fg paccMoTpuMm cJie-

nylomue Tpu Habopa: o = (ai,...,0Qm,01,...,08) = Qo,
53 = (Bla"'aﬁmao-la"'ao-k‘) = BO- n 73 = (’Yla"'a/ymv
O1,...,0) = yo. Torma ycnosue jyist h umeer BuI;:

he® @ B° @ 7°)h(a®)h(B%)h(~*) =
= fo(a® & B* &%) fa(a®) f9(B%) fa(7*) =
= (fla@B@y)Vg0)fe®) f9(B°) f9(v’) =
= flaeBanf(@f(B)f(v)g(o) =1.

1

To ects ycnosue jyist h Boimosseno u h ¢ MA®D.
e Ecim f ¢ BUH, 1o

Ja, 8,7 € {0, 1} : f(aB® By @ an)f(@)f(B)f(v) = L.
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Hns dyuknun h = fg pacemorpum ciepyomue Tpu HAOO-
pa: ot = (al,...,aT,al,...,ak) = ao, f* = (B,..., Bm,
01y, 0) = Bou~v*=(y1,...,Ym,01,...,0%) = yo. Torna
yCJIOBHE It h MMeeT BUI:

h(a'B* @ Byt @ o'y h(ah(Bh(v") =
= fg(a’B* @ B*y" @ ') fe(a) fe(BY) Fa(v*) =
= (f(aB® By @ ay) V(o)) fe(e®) fa(BY) Fe(v*) =
= f(eB @By @ ay)f(@)f(B)f(7) g(o) =

-~

1

To ects ycosue juist h Boimonneno n h ¢ BUH.

Takum obpasom, eciu BeiOparh ¢yuknuo f € 0-BbIII takyio, aro
f ¢ {1-BBIII U CJIO U CJIII U MA® U BUH}, To nosiyunm moj-
xogsriyio h. Takas dyakmus f B kiaacca 0-BbIII cymecrByer: Ha-
[IpUMEpP, MOXKHO B34Th QYHKIMIO [ = T1To%3 V T1T2X3 V T1X2X3.
Hns wee £(0,0,0) =1, f(1,1,1) = 0, B ycsioBusiX Jjisi OCTaJIbHBIX
kJsiaccoB paccmarpusaem o = (1,0,1), 5= (1,1,0), v = (0,0,0).
Hna ximacca 1-BBIII nokasarenscTBo amasormano. /JlocraTodno
B3saTh dyuknuo f € 1-BBIII, Takyo uro f ¢ {0-BBIII U CJIO U
CJIIT U MA® U BIH}. Moxuo B3siTh dyHKIuo f = 1reds V
T1ToX3 V x1xox3. s Hee:

f(17171):17 f(07070)207

B YCJIOBHSIX JIIsI OCTAJIbHBIX KJaccoB paccmarpusaem « = (0,1,0),
5 = (17070)7 Y= (17 17 1)

st kimacca CJIO mokazaTeabcTBO aHAJIOrTYIHO. JlocTaTOovHO B3SThH
dyukmuio f € CJIO, rakyio uro f ¢ {0-BbIIT U 1-BBIIT U CJIIT U
MAO® U BI/IH}. Ilycrs f = @T1xox3xy V Toxsxy V T3xy. itst Hee:

f(0,0,0,0) :Ov f(lv]-a]-?]-) :0’

7Tt Beex Habopos a, B semosmeno f(a A B)f(a)f(B) = 0. B ycio-
BUSIX JIJIsI OCTAJIbHBIX KjaccoB paccMarpusaeM o = (0,1,1,1), 8 =
(1,0,1,1). B ycnoBun miss MAD paccmarpusaem v = (0,0,1,1), B
yesosun it BUH: v = (1,1,0,1).
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4) Hus xknacca CJIIT pokazaresnberso ananorngso. JoctaToqno B3sTh
dyuxmio f € CJIII, rakyio uro f ¢ {0-BBIIT U 1-BBIIT U CJIO U
MA® U BI/IH}. Paccmorpum f = Toxs®y V ToT3Ty V ToXoTy V
T1X2T3%4. s nee:

f(0,0,0,0) =0, f(1,1,1,1) =0,

JUIs BeexX HabopoB «, B Bumosmeno f(a V 3)f(a)f(B) = 0. B yco-
BUSIX JIJIs OCTAJIbHBIX KjaccoB paccMarpusaeM « = (0,0,1,0), 8 =
(0,1,0,0). B ycinosun st MA® paccmarpusaem v = (0,1,1,0). B
yeaosun st BUUH pacemarpusaem v = (1,0,0,0).

5) Hnst kracca MAD nokazaresibeTBO aHAJIOrHIHO. Jl0CTATOYHO B3STH
dyukimo f € MAD, takyio uro f ¢ {0-BBIII U 1-BBIIT U CJIO U
CﬂHUBMH}. BosbmeM [ = 210004 VX1 T2T3T4V x1T22324. Lis1 HEe
£(0,0,0,0) =0, f(1,1,1,1) = 0, ayist JEOOBIX v, 3,7 BBIIOJIHEHO:

flaeBay)f(a)f(B)f(y) =0.

B yeioBusix Jijist ocranbHbIX KiaccoB pacemarpuBaem a=(1,0,1,1),
g=(1,1,0,1),v=(1,1,1,0).

6) dust kinacca BUH nokasaresberBo anagorndso. JloctaTovuHo B3sTh
dyukmuio f € BUH, rakyio aro f ¢ {0-BbIIT U 1-BBIIT U CJIO U
CJIITU MA®}. Beibepem f = Zyzox3 V X127 V T12903. s Hee
£(0,0,0) =0, f(1,1,1) = 0, js1 MO6LIX v, 3,7 BBIOIHEHO f (O D
By ® ay)f(a)f(B)f(y) = 0. B ycioBusix mjist OCTaJbHBIX KJIACCOB
paccemarpuBaem « = (0,1,1), g = (1,0,0), v = (1,1,0). Teopema
JIOKA3aHA.

4. NIameHeHue TPUHAIJIEIKHOCTH QYHKINU K
kjaaccaM Illedepa npu dbukcamum mmepemeH-
HBIX

[Tycre jyist GyseBoit dyukiwn f(x1,. .., T, ) U3BECTHO, K KAKUM KJIac-
cam Iledepa ona npunagmexut. BoisscuuMm, k kakuMm kiaaccam [Iledepa
Oymer mpuHAIEKATL (DYHKIU ¢, moaydennas u3 f dukcanumeit mepe-
MeHHBIX. De3 morepu obraocTu, 6y/ieM cYUTATh, YTO 3adUKCHPOBAHBI
nepeMeHHble T = 071, ...,TL = Ok.
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Teopema 3. Ecau f € 0-BBIII, mo:

e npu (01,...,0%) = (0,...,0), dynxuyusa g € 0-BbIII;

o npu(oy,...,0%) # (0,...,0) pynxuus g € 0-BBIII mozda u moavko
moeda, xozda f(o1,...,0%,0,...,0) =1;

e B cayuae, ecau uzsecmen #abop GuUKCUPYEMIT NEPEMENHDIT U UL
snavenua: (Tiy,..., %) = (01,...,0%), 6epoAMHOCL MO20, U3
npoussosvrolt pynxyuu f € 0-BBII yxazannotd duxcayueti nepe-
MEHHDLT MOAHCHO nosywums g € 0-BBIII pasna

92" k-1
b= 927 —1
e Bepoammnocms  noaywums  us  0-evinoanumoti  GyHKyuu  6eca
£l = N 0-svnoanumyro gynruyuro g npouseosvholi pukcayuet ne-
DPEMEHHBLT COCTNAGAAEN.

k =2 N-1
2 Zi:o C;nfk_1+02n7k_1

N—1 ~i 2n—j
Zi:() anfk_l on—k_;

JokazareabcTBo. [lepsBbie 1Ba MyHKTa yTBEPXKICHUS OUE€BUIHDI.
Joxkaxkem Tperuit myHkT. O0IIee KOJMIecTBO O-BBIIOJHUMBIX (DYHK-
I COCTABJISIET IOJIOBUHY OT BCeX (PYHKIHWI OT 71 IepeMEeHHBIX, TO €CTh

Pyn =

22" =1 Tlocne dukcanmn k mepeMeHHBIX, MOXKHO MOJIYIHTh 92" " byHK-
Ui, 13 KOTOPBIX TIOJOBUHA SIBJISTIOTCsT 0-BBITTOJTHUMBIME. TakuM oOpa3oMm,
BEPOSITHOCTL PaBHA:
92" F—1
Po=
[Tycrs reneps dbukcuposan sec dyukimu || f|| = N, npusrom 1 < N < 2"
(rak kak m3BectHo, uro f(0,...,0) = 1). Habop k mepemeHHBIX U HX
3HAYEHUsI 0 JJIsl (PUKCAITME MOYKHO BBIOMPATH IPOU3BOJIBHO.
ITocuuraem obiiee KOMUIECTBO (PYHKIHUH ¢, KOTOPbIE MOXKHO IIOJIY-
9uTh pukcanueir k mepeMeHHbIX:

1) B cayuae ecou 6bu1 3acdukcuposan Habop (o1, ...,0%) = (0,...,0),
ancio byukumit CF Zfi_ol ;n—k,p e CK coorsercreyer wmciy

BO3MOYKHBIX HAOOPOB IepeMeHHbIX isi bukcaruu, C? — YHC-

on—k_1
J1o (hyHKIUI ¢, TIOJIyYeHHBIX B Pe3y/bTare (DUKCAIUU U UMEIOIUX
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Bec ¢ + 1. Bec ¢ + 1 npunumaer 3uadenuss ot 1 70 N, Tak Kak ObLI

sadukcupoBan Habop (o1,...,0k) = (0,...,0), u upo dbyHkIU©O g
uzsectHo, uro ¢(0,...,0) = 1.
Ecin ke 6b11 3adukcuposan vHabop (o1, ...,0x) # (0,...,0), quc-

7o dynxmmit cocrapur CF(2F — 1) ZN ! C;n x, Tae CF coorser-
CTBYeT YHUCJIy BO3MOYKHBIX HabOPOB II€PEMEHHBIX Jijist (bUKcaImu,
(2% — 1) — 4mc/I0 BOSMOXKHBLIX 3HAYCHMIT (BUKCHPYEMbIX IepeMeH-
HBIX (Bce HAOOpPBI KpOMe HYJIEBOIO), C;n_k — uucao QyHKIME g,
HOJTy9eHHBIX B pe3y/bTare (PUKCAIMU U UMEIONMX Bec 7. Bec i nmpu-
numaet 3Hadenus ot 0 10 N — 1, Tak Kak ObLI 3aUKCUPOBaH HAOOD

(01,...,0k) # (0,...,0), u o7uH U3 HAGOPOB, HA KOTOPOM [ IIPUHHU-
MaeT eJMHIYHOe 3HavYeHne (a umenuo, Hadop (0, ...,0)), He Bore
B DYHKIHUIO g.

Taxum obpazom, obiree KoJMIecTBO (DYHKIMIA ¢, KOTOPhIE MOXKHO IOJIY-
quTh 3 f cocraBiser

K =

N-1
Ch(>_ Chaiy +(2° chnk
=0
k N—-1 ‘ . ) 2n7k
=C)( Z k1 (2" =1)Ch i 1m)):
1=0
N-1 on— n—k
& it (28 —-1)2 B
= CK( ZCQH,” Tt ) =
1=0
N-1 .
» 2" —4
k
=Cn(D_ O i)
=0

Haiinem Tenepns KosmdaecTBO 0-BBIMOJIHUMBIX DYHKIWH cpean pyHKIHUI g:

1)

B cayuae econ 6611 3adukcuposan Habop (o1, ...,0x) = (0,...,0),

N—1 v
qucsio 0-BBIMOJHUMBIX (DYHKIHI COCTaBJISET C’k Yoico Conre @
COBIAJIAET ¢ OOIUM YUCJIOM (DYHKIHUi, KOTOPbIE MOXKHO MOJIYy9NTh
upu dbukcanuu HyJeBoro Habopa. DTO CJIEJLyeT U3 TOro, ITO UCXOJI-

nast pyukius f 0-BBITOJTHAMA.

Ecin 6611 3adukcuposan wabop (o1,...,0x) # (0,...,0), quciao
0-BbImosHIMbIX yHKImii cocrasur CF(2F — 1) Zi]\;f Cl oy, THE
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C’ﬁ COOTBETCTBYET YHCJY BO3MOXKHBIX HAOOPOB IEPEMEHHBIX JIJIsT
dbukcamum, (28 — 1) — wuci0 BO3MOXKHBIX 3HAMEeHHiT BuUKCHpye-
MBIX [IepeMeHHbIX (Bce HABOPBI KPOME HYJIEBOTO), an k_q — HCIIO
0-BBIIOJHUMBIX (DPYHKIUN ¢, MOJYYEHHBIX B pe3y/brare (hbuKcammm
u umeromux Bec ¢ + 1. Bec ¢ + 1 nmpuHmMaeT 3HadeHus or 1 Jio
N — 1, Tak Kax oauH u3 HabOPOB, Ha KOTOPOM [ IPUHUMAET €JI-
HUYHOE 3HaveHue (a umenuo, Habop (0,...,0)), He Bomen B dyHK-
o g, a Jyist Habopa (o1, ...,0%,0,...,0) dukcupoBano 3Hauenne
g(o1,...,0%,0,...,0) = 1.

Taxum obpazom, obiree duco 0-BBITOJHUMBIX (DYHKIIHI, KOTOPBIE MOYKHO
MOJTyIUTh U3 f cocTaBisieT

ZCQM1+ Zc;nkl

:c,’g(gkz e FCNT ).

BepoaTrnocts mosyunTs O-BeinosHnMyio GyHKIMIO paBHa Py = %.

TeopeMa JOKa3aHa.

IIpumep. Paccmorpum Bee O-BbinosiHUMBIe DYHKINE f Beca 2 OT 2 1epe-
MeHHbIX. Takux dyukwmii rpu: I1, Ta, £1 O ra. ObIiee KoaudecTBo (GyHK-
Ui, KOTOPbIE MOXKHO TOJIYUUTh BCEBO3MOXKHBIMU (DUKCAITUSIMU OJTHON 13
nepemeHHBIX 10, cpegm HUX 6 0-BBITOJTHUMBI:

e pu bukcaruu r; = 0 umeem 2 byHKIMH: To u 1, 06e dyHKIUN
O-BBITTOJTHIMBT;

e pu x1 = 1 umeem 3 dbyHKIUU: To, To u 0, u3 HUX (-BBITOTHIMA
TOJILKO (DYHKITUS T3}

e npu dukcarun ro = 0 umeem 2 pyukimuu: 1 u 1, obe PpyHKIUN
O-BBITTOJTHIMBT;

e pu xo = 1 umeem 3 dbyukiuu: 1, 1 u 0, u3 HUX 0-BBITOTHIMA
TOJILKO (DYHKIUS T7.

Taxum 06pa3oM, BEpOATHOCTD HOJIYIUTH O-BBIMOJHUMYIO (DYHKIUIO ¢ U3
O-BeirrostHEMON yHKIME f OT 2 TEepeMeHHBIX (UKcalneil oJHO# Tepe-
MeHHoi1 cocTasiset 0, 6.
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Amnayornanasi Teopema crupaseuBa s Kiaacca 1-BbII. Chopmy-
JimpyeM ee 0e3 JI0Ka3aTe/IbCTBA.

Teopema 4. Ecau f € 1-BBIII, mo:

npu (o1,...,0%) = (1,...,1), dynxyua g € 1-BBIII;

npu (o1,...,0%) # (1,...,1) gpynxyus g € 1-BBIII mozda u moavko
moeda, xozda f(o1,...,0%,1,...,1) =1;

B cayuae, ecau ussecmen mabop PuKCUpPYeMulT NEPEMEHHLLT U UL
snavenua: (Tiy,..., %) = (01,...,0%), 6epoAmMHOCL MO20, U3
npousdsosvroltt pynxyuu f € 1-BBII yxazannotd duxcayuet nepe-
MEHHBLT MOACHO nosyvums g € 1-BbBIII pasra

92" k-1
Pi= "
Beposmuocmy  noaywums  u3  1-euinoanumoli  Pynkuuu - eca
£l = N 1-svnoanumyro gynruyuio g npoudsosvroli ukcayuet ne-
PEMENHDIT COCTNAGAALT

k % N—-1
p _2210 gnk 1 T Coniy
1L,N — ZN 1 i on_; :
1=0 on—k_19n—k_;

U3zyunm Terepb, KaK MEHSETCHA NMPUHAJJIC)KHOCTh (PYHKIUU K KJIACCAM
[Tedepa npu dukcarun nepemennbix s kiaaccos CJI0, CJIIT, MA® u
BIUH.

Teopema 5. Ilycmo f € M, 2de M — smo odun u3 xaaccos, CJIO,
CJIIT, MA® uauw BUH. Tozda npu 410601 dukcayuy nepemeHHbls noay-
wenmnaa pynkyus g € M.

HoxkazareabcTBo. [leiicrBure/ibHO, eciii DYHKIUS JEKUAT B KAKOM-TO
13 YKA3aHHBIX KJIACCOB, TO BBIMIOJIHEHO OJTHO M3 YCJIOBUIA:

CJIO: Vo, B € {0,1}" : f(a A B)f(a)f(B) =0 (1)
CJIL Vo, § € {0,1}" : flaV B)f(a)f(8) =0 (2)
MA®: Va, 8,7 € {0,1}" : fla ® B ®v)f(a)f(B)f(y) =0 (3)
BUH: Vo, 8,7 € {0,1}" : f(aB @ By ® av) f(@) f(B)f(7) =0. (4)
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OueBWIHO, UTO ITpU (PUKCAITMH HEKOTOPHIX U3 MEPEMEHHBIX X1, . . . , Ly
YCJIOBUSI OCTaHyTCsI BBIIIOJIHEHHBIME, a 3Ha4uuT Kjaacc [Tledepa ns dpynk-
nuu g yuacaeayercs ot ¢yuknuu f. Teopema jokazana.

Teopema 6. ITycmov npo gynryuro f ussecmmo, wmo f & M, 20e M —
amo odun u3 kaaccos, CHO, CJII, MAD usu BUH. Iycmv g nosyuena
uz [ durcayuets nepemernnwr (x1,...,x) = (01,...,0%). Toeda eepro
caedyrouiee:

o Fcau cpedu 6ce603modicHvir 1abopos o, 3,7y, Ha KOMopwur Hapyua-
emcsa yeaosue npunadaescrocmu kaaccy Ilepepa M (0dno uz yeao-
suti (1)-(4)) oan dynkyuu f, ecmv maxue nabopo. o, ', wmo

! __ !/ ! .
ap =) =7 =01

= 5 =7 = o
mo g ¢ M.

o B npomusrom cayuae g € M.

HoxkazaresabcTBo. JJokazkem Teopemy s CJIO, 1 ocTaIbHBIX KJac-
COB JIOKa3aTe/ILCTBO aHAJIOTHYHO.

[Tycrh ecth Takasi napa Habopos o/ ,3', uro f(a/ A B) f(a)f(B) =1,
[IPU ITOM:

/ / / "
(6% :(017---7ak7ak+17-"7an):Ja )

B/ = (017' .- 70-74:7B]/<;+17 cee 757/1) = O-ﬁ//'

Torma yciiosue jyist f npuMer BUL;:

F ABYF)f(B) = Floa” NoB") f(oa") f(oB") =
_ g(a// A 5”)9(0//)9(/8//) —1,

To ectb g ¢ CJIO.

Ecym jyist Beex map nHabopos, a3, s kotopwix f(aAB) f(a)f(B) =1
3HaveHusT 000UX HAOOPOB IS COOTBETCTBYIONINX IEPEMEHHBIX HE COBIIA-
JIAIOT C 0, TO MOJIydaeM, 9TO HOJMO00HBIX YCJIOBUI I ¢ HET U JJIs BCEX Ha-
6opos a u 3 Beimosaeno g(aAB)g(a)g(s) = 0. Takum obpaszom, g € CJIO.
Teopema Jjiokazana.
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5. Ilpnoamkenne dpyHKOmii Kk kjaaccam Illede-
pa

Hcnonb3yst reopemy 6, MOKHO buKcanueii mepeMeHHbIX [epeBecTH
dbyuxmmo f ¢ M B kinace Hledepa M.

Onpenenenue. Byjem ropoputh, 9T0 GYHKIU f HAXOIUTCS HG PACCMO-
anuy k om xaacca Hlegpepa M, eciii MUHUMAJIBHOE YUCIIO TIEPEMEHHBIX,
KOTOpPbIe HY>KHO 3a(DUKCUPOBATD JJIst f, ITOOBI MOJIyIeHHAs [0Ce (PUK-
cartuu dyuxnus g € M, pasuo k.

[IpuBeem anropuTM, IMO3BOJIAIONIUN HANTH IepeMEHHbIE, KOTOPBIE
HeoOxommMo 3adUKCUpOBaTh, UTOOBI mepeBectu ¢yuxmuio B kjiaacc [le-
depa, u purcupyembiii HadOP.

Bxoauple manHbIe:

1) Oyskuus f(xy,...,x,) ¢ M, tne M — omun u3 wiaccos CJIO,
CJITT, MA®, BUH,

2) Bcee ma6opsr ot ,BY,(v1),..., o™, 3™, (y™), rae HapymaeTcs ycioBue
JIUIsl COOTBETCTBYIOIIEro Kiacca (oHo u3 ycsosuii (1)—(4)).

Ilopsimok neiicTBuii:

1) Jns seex mabopos ol Bl (y1),..., o™ ™, (y™), rae HapymmatoTcs
yenoeust st knacca [ledepa, cocrapnsiercs marpuna A pasmepa
™M X 7, 3JIEMEHTbI KOTOPOH NPUHUMAIOT CJICAYIONINE 3HAUCHHUS:

e a;; =0, ecom of = Bi(= ;) = 0;
_ i B AT — -
® a;j =1, ecin o = ,Bj(— 7j) =1
® @, j = 2 B IIPOTHBHOM CJIydae, TO €CTh €CJIM COOTBETCTBYIOIINE
9JIeMeHTBI [ap (Tpoek) HAGOPOB He COBIIAJIAIOT.
2) Iomoxum Al = A.

3) st Bcex cTONIOIOB a}, j€{1,...,n} marpunp A! BoraucnsOTCH
SHAYECHUAD:

1 1 1
Nd(%‘) = ’{ai,jvz =1,...,m| Qi = 2};
No(a]l) = |{aij,i =1,...,m| a}’j =0};

Ni(aj) = Haj;i=1,...,m|a;; =1}|.
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Ecmm ects crosbery ajl-l, JUIsE KOTOPOT'O No(ajl-l) = 0, To mepemeH-
HOIf xj, mpucBamBaercs 3Hadenne xj, = 0. AJIrOpHTM 3aKaHINBAET
pabory.

Ecnu ects crosberr az-l, it KoToporo Nj (a}l) = 0, To mepemen-
HOIf j, IPHCBAMBAETCs 3HAUYEHHE Xj, = 1. AJITOPHTM 3aKaHINBAET
pabory.

Bribepem crosben MaTpuisl Al ¢ MAKCHMATLHBIM YHCTOM Pa3at-

. . 1\ 1\ - .

HBIX 3Havennit B napax (rpoiikax) Ng(aj,) =k = Na(aj), j # ji-

PaCCMOTpI/IIﬂ ImoaMaTpUuILy
2 _ 2 _ 1 . . 1 _
A° = {az‘J‘ = aZ‘J‘ ’ 2 % 11, TJe aihjl = 2},

TO €CTb MaTpPHUILy, COCTOAILYIO N3 CTPOK, JIJIsI KOTOPBIX B CTOJI6H6 a}l
ObLII COBIIaJIaIoe 3HavYCHMA. Ha CJIEAYIOIEM IIare aJiropurmMa

caurtaeM, 9To t = 2.

st Bcex cTosI01I0B a;, j € {l,...,n} marpunp A® BoramcsoTCs
3HAYEHUST:
N (Lt t _ o]
Nd(aj) - |{ai’j,7/ - ]., e ,m | az‘hj - 2}|,
No(a%) = {ajj,i=1,...,m | aj; = 0};
Nl(az) = |{a§’j,i =1,...,m| a;j =1}
Ecnu ects crosbert ag-t, JIJIsE KOTOPOT'O No(az.t) = 0, TO IepeMeHHbIM

Zj,-..,Tj,_, NPHCBANBAIOTCA MPOU3BOJbHBIC 3Hadennd u3 {0, 1},
HepeMeHHON 2, NpUcBauBaeTcs 3Hadenue xj, = 0. Ajgropurm 3a-
KaH4YMBaeT padoTy.

Ecnu ectn croabers azt, JIST KOTOPOT'O Nl(aét) = 0, TO mepeMeHHLIM
Zj,...,Tj,_, UPHCBANBAIOTCA MPOU3BOJbHBIE 3HadeHus u3 {0, 1},
IIepEMEHHOl X j, IPUCBaUBaeTCd 3HadeHue xj, = 1. Ajropurm 3a-
KaHIuBaeT pabory.

Boibepem cronben, marpunpsl A' ¢ MaKCHMAJIbHBIM HYHCJIOM pas-

. . ty — t
JIIHBIX SHAYCHHI B napax (Tpoiikax) Ng(aj,) = k > Na(aj),
J # j¢. Ilpu smoM ecsin cTOJIONOB, YIOBIETBOPSIONIUX STOMY YCJIO-
BUIO, HECKOJIBKO, BBIOMpAEM TOT, Jjisi KOTOPOIO YHCJIO PA3JIMYHBIX
— |G| — t ot t t
nabopos p = [S| = [{(a; ;,,a; j,s - a;5,) | a; ;, # 2}| naumenniee.
IIpu sTom p < 2.
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12) Eciu p < 2!, To BBIOMpaem Jjoboit Habop o, Takoii uro o & S
U TIPUCBAMBAEM €T0 COOTBETCTBYIONIUM TIEPEMEHHBIM, ITOOBI TTOJIY-
4nUTh (QYHKIUIO g:

Tj = 01,...,T4 = Ot.

Ha sToMm mare aJITOPUTM 3aKaHYMBaeT CBOIO pa60Ty.

13) Ecmu p = 2¢, To paccmaTpuBaeM MOMATPHUILY

tHl gt ot s £ _
AT = {ai,j = a; | i # 1, Tae i, j, = 2},
TO €CTh MATPUILY, COCTOAILYIO U3 CTPOK, I KOTOPBIX B CTOJIONE a?t
OBLIN COBIAJAIONINE 3HAYCHUS M IEPEXOIUM K Iary 8 ajJropuTMa.

Teopema 7. Anzopumm 3axanvwusaem pabomy 3a KOHEYHOE HUCAO UG-
206.

okazaresabcTBO. Ecin 661 arOpUTM 3aIIUKIABAJICS, 3TO O3HAYAJIO OBI,
qT0 /151 100oro ¢ Ha mare 13 agropuTMa, MbI mMeeM p = 2¢. B Tom uncie
9TO JIOJIZKHO ObITh BepHO it t = n. Ho 3r10 3HaunT, uro B Marpuie A
3a/1eliCTBOBAHBI BCEBO3MOXKHbBIE HAGOPLI n3 0 u 1 JYIMHBL N, U, B 9aCTHO-
cru, B Heit ects ctpoku (0,...,0) u (1,...,1). Ho smementst A pasust 0
win 1, KOrjia COOTBETCTBYIOIIME dJleMeHThl nap (Tpoek) «, 3, () coBua-
nafoT u paBHbl 0 miu 1 COOTBETCTBEHHO. DTO 3HAMUT, YTO YCJIOBUE JIJIst
kiacca [lledepa M napymaercs mjist napbl (Tpoilku) HaOOPOB, KOTOPbIE
HOJIHOCTBIO COBIaAaoT: « = (= =) = 0. Ho 910 HEBO3BMOXKHO, TaK Kak:

C10: F(a A B)f(@)f(8) = F(0) (o) =0
CIIIL: F(av §) (@) £(8) = F(0) (o) =0
MA®: F(a® § &)/ ()f(8)](7) = To)f(2) = 0;

BUH: f(af & By & ay) f(e) f(8)f(7) = F(o)f(o) = 0.

To ecTh TaKUX Ha60pOB, a 3HAYUT U CTPOK B MaTpHUIIE, ObITHL HE MO2KET, U
Ha KakoM-TO miare t < n AJITOPUTM OCTaHOBUTCA. TeopeMa JOKa3aHa.

Teopema 8. Ilpu duxcayuu nepemennoir ynkyuy f, nosyuenrod 6 pe-
3yavmame pabomul an20pumma, 1o6as dynrkuyus g € M.

dokazarenabcTBo. PaccMoTpuM pasimdHble BApUAHTHI OCTAHOBKU &JITO-
puT™Ma:
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1) Asnropur™m 3akamumBaer pabory Ha miare 4 mwim 5. Torma mmeem:
No(a}l) =0 wm N; (a}l) = 0. Ho 910 3HAYHUT, 9TO HE CyIIECTBYET
Takux HAbOPOB «,f3, (), HA KOTOPBIX HapylIaeTcs ycjaosue st M,
aro o, = B (= v5,) = 0 (wm a5 = Bj,(= v4,) = 1 coorser-
CTBEHHO). 3HAYNT, 3aUKCUPOBAB COOTBETCTBYIOIIEE 3HAYCHUE Tj,
1o Teopeme 6 mosyunm, 4To g € M.

2) Asropurwm 3akanumnBaer pabory Ha mare 9 uian 10. [Tycrs 3adukcu-
poBsasn 3Havenue (&j,,...,%5_,,%5) = (01,...,0¢-1,0) (rae 6 =0
ecan (DyHKIMs 3aKaHIMBaeT pabory Ha mare 9 u § = 1 umHaue).
Torga Bcem cTpokaM MaTpuIsl A, /Ui KOTOPBIX a4 j, = 2 JIIs HEKO-
Toporo [ = 1,...,t, coorBeTCTBYIOT napbl (Tpoilku) HAGOPOB, Jist
KOTOPBIX HE BBLIIOJIHEHO:

{ o, = Bii(=7;,) =04, i=0,...,t =1
Q5 = Bjt(: ’th) =0

[ ocTalbHBIX CTPOK MaTPHILI HAPYIIAETCs PABEHCTBO (i, =
Bj, (= ;) = 9. Takum obpaszom, 110 Teopeme 6 nmeem, uro g € M.

3) Asropurwm 3akanunBaer pabory Ha mare 12. Torma sadukcuposan
Hekuil Habop o ¢ S. Bcem crpokam marpurpl A, Jyisi KOTOPBIX
a;j, = 2 st HekoToporo | = 1,...,t, COOTBETCTBYIOT Hapbl (TPOii-
K1) HaOOPOB, JIIsl KOTOPBIX He BBINOJHEHO: oy, = (j,(= v;,) = 04,
1=0,...,t — 1. ]I ocTaJbHBIX CTPOK MaTpUILl A 3HavYeHUS ITe-
peMeHHBIX B mapax (Tpoiikax) Habopax TakyKe He COBHNAJIYT C 3a-
buKCHpoOBaHHBIM HAOOPOM ¢ B CHJIy BbIOOpa 3TOro Habopa. Torma
o Teopeme 6 umeeMm, aro g € M. Teopema pokazaHa.

Teopema 9. Koauuecmeo nepemeHHubT, KOMOpwvle GUKCUPYOMCS O
dpyrnxyuu f, 6 peayavmame pabomot ar20pUMME, MUHUMAALHO.

HokaszareabcTBo. JlokaxkeM TeopeMy HHJIYKIMEH 110 MUHUMAJIHLHOMY
YUC/Ty (PUKCUPYEMBIX ITEPEMEHHBIX.

bBaza wagykimuu. Ilycth MUHHMAJIBHOE KOJHMYECTBO IT€PEMEHHBIX
k=1. Ecim marpuna A Takasi, 9TO e€CTb CTOJIOEI] a]ll, JI7IsT KOTOPOTO
No(ajl.l) = 0 wm No(a}l) = 1, To Ha mare 4 wam 5 ajropurma OyjeT
3adUKCHPOBaHa OIHA IIEpEMEHHAas W aJrOPUTM OCTAHOBHUTCSI. DTO MUHM-
MaJjibHOe 3HaueHue. Ecim ke Takoro croJdia B MaTpule A Her, TO s
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MobOro CTOJIONA @) MMeeM No(ajl) >0n Nl(ajl) > 0. Econ 3adukcupo-
BaTh TOJIBKO OJIHY IePeMeHHYIO X; = 0, Jyld JIIoboro crojbma Haiinercs
CTPOKa ¢ COOTBETCTBYIOIUM 3HAYEHUEM IIEPEMEHHOi. A 9TO 3HAYUT, UTO
Haiiylercs mapa (Tpoiika) o, B, (7v), tie a; = Bj(= vj) = 6, u 1m0 Teope-
Me 6 mostydaeM, uro g ¢ M. 3HaUUT MUHUMAJIBHOE UHCIO IEPEMEHHBIX,
KOTOpbIe HEOOX0MnMO 3aduKcupoBaTh mid dyukuun f k > 2.

Nunykrusnbiit nepexon. [lycrs Teopema nokazauna i k <t — 1. Ho-
KazkeM ee j1a k = t. Ilycrn s nomvmarpunst Al cymecrsyer cronbery azt,
s koroporo No(ah,) = 0 mmm Ny(a,) = 0. Torga B pesyasrare paGoTbi
ajaropurma OyjieT 3apUKCUPOBAHO t IEPEMEHHDBIX, TO €CTh MUHUMAJHLHO
BO3MOYKHOE KOJTMIECTBO.

Econ st marpunsr A’ ects Taxoii cronben aj,, aTo ags Hero p < 2¢,
TO B pe3ysbTaTe paboThl aJropurmMa (PUKCAPYETCsd HaOOp u3 ¢ mepeMeH-
HBIX, YTO TAKKe COOTBETCTBYET MUHUMAJIHLHOMY KOJIUYIECTBY.

Ecom ke st mo6oro cronbua aj, umeem p = 2¢, 1o nocse dukcanun
moboro Habopa u3 t mepeMeHHbX (Ti,,...,%;,) = (01,...,0;) IOIy<IHM,
4To Haiijiercst napa (Tpoiika) «, 3,(7), rue:

al1 = ﬁh (: 7l1) - 61

ap = /Blt (: FYlt) = 0

u 110 TeopeMe 6 mosrydaem, uro g ¢ M. 3HauuT, B 9TOM Cirydae hUKCAIH
t mepeMeHHBIX He goctaTouno u k > t + 1. Teopema mokasaHa.

ApTop paboThl BIpazkaeT npusHareabHOCTh B. A. HocoBy 3a HaywHOE
PYKOBOJICTBO.
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