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ABSTRACT. In article the intervals in the lattice of ultraclones of rank 2
are considered. The well-known classes of all monotone M, all self-dual S
and all linear L Boolean functions are ultraclones of rank 2. We proved
that each of the intervals (M, Hz), (S, H2), S(L, H2), where Hy is
complete ultraclone of rank 2, contains exactly 4 elements.
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1. BBEJEHUE

B reopun dynkmuii k-3Ha9HOM JIOTHKH OJTHO U3 OCHOBHBIX HAITPABJIEHUN HCCIIET0-
BaHU CBA3AHO C IIOJIMHOXKECTBAMU (DYHKIHI, 3aMKHYTHIMI OTHOCUTEJIBHO CyIIep-
no3unuu. T pajuIoHHOM 3a/1a9eil 3/1eCh SBJISETCS OIICAHUE PENIETKNA 3aMKHYTBIX
KJIACCOB WJIU KJIOHOB (byHKIuiil. [lepBbie pe3ysbTarsl B 9TOM HAIIPABJIEHUU OBLIN I10-
JIy9IeHbl aMEPUKAHCKUM MaTeMaTHKOM . [TocroM [1], KOTODBIH MOJIHOCTBIO OIUCAI
PeIeTKy 3aMKHYTHIX KJIACCOB OysieBbIxX DyHKIMIA. Pe3ysibrarsl, MoydeHHbIE B IBY-
3HATHON JIOTWKE, CIIOCOOCTBOBAJN JTAJbHEHINIEMY Pa3BUTHIO MCCICIOBAHUI TEOPUH
bynakumit k-3uaqHoil Joruku. [Ipm 3TOM BBIAEISIOTCS IBa HAIIPABJIECHU: TIEPBOE
CBSI3aHO C YBEJIUYIEHUEM MOIIHOCTH OCHOBHOT'O MHOKECTBA, BTOPOE — C PACCMOTDPeE-
HueM (bYHKIINI, KOTOPbIE OIlpeJiesieHbl He Ha Becex Habopax. He Bcromy ompesesen-
Hble DYHKIUH YI0OHO PaCCMATPUBATHL KaK OTOOPa’KEHWUs U3 JIEKAPTOBOH CTEIeHU
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k-371eMEHTHOTO MHOYKeCTBa A BO MHOYKECTBO BCEX €r0O IMOJMHOYKECTB, MPHIEM OT-
HO3JIEMEHTHBIE TIOJIMHOYKECTBA OTOXKJIECTBJISIIOTCSA € JieMeHTaMu A, a OCTaJbHBIE
TOJIMHOYKECTBA, MIOHUMAIOTCS KaK HeonpeneaeHHOCTH. Q4UeBUIHO, ITO CYIEPIIO3UTINSs
B OOBITHOM CMBbICJIE Jisi paboThl ¢ atumu byHKIusamu He mojxoaut. CyriecTByer
HECKOJIBKO CIIOCODOB PACHIUPEHUs CYHEPIIO3NINHI, KaXK/ bl N3 KOTOPBIX IIO3BOJISIET
HaXOJAUTh 3HAYEHUsI CYIEPIO3UIUN Ha Habopax ¢ HeolpejeseHHoCTIMU. B 3aBu-
CHMOCTHU OT BUJAa W YNCJIa HEOIPEIEJEHHOCTEH, a TaKyKe M3MEHEHHOU CyIIepIIO3u-
[N UX HA3BIBAIOT YaCTUIHBIMU, HEIOOIPE/IETEHHBIMU, HOOIPEIEISIEMbIMU, THIIED-
byHKIIAMEI, MyAbTUPYHKITUAMU. Takue GyHKINN BOSHUKAIOT MPU U3y I€HUN MHO-
TO3HAYHBIX JIOTUK, PEIeHUN (PyHKIIMOHAJIBHBIX YPABHEHUIN, MOJIETUPOBAHUN CXEM
¢ HEMCUPaBHOCTAMHU. ECTeCTBEHHO, 9TO M JIJIs HUX TaKXKe CTaBUTCS 3a/1ata OIU-
CaHWsI PEIeTKN 3aMKHYTBIX KJIACCOB. B CBsI3W ¢ TeMm, 94TO MOJIHOE perteHue ITOH
3a/1a9¥ BBI3ZBIBAET OIPEIEJIEHHbIE TPYIHOCTH, HCCIEIYIOTCS OTIeIbHbIE (DPATMEHTHI
pelreTKy, pa3andnbie nHTepBajibl. OTMETHM, YTO HEKOTOPBIE HHTEPBAJIBI B PEIIETKE
YJIBTPAKJIOHOB paHra 2 OoNucaHbl B paborax [2, 3].

2. OCHOBHBIE IIOHSATHUSA U OIIPEAEJIEHN A

ITycrs E = {0,1} u F = {{0},{1},{0,1}}. Onpesnenum cienyronpe MHOXKECTBA
QyHKITTI:
OQ,n = {f|f B — E}, 02 = UOQyn;

Hg,n {flf cBE" — F}, HQ = UHQ,n-

Oyukin n3 Oy HA3BIBAIOT Oy/IeBbIMUA DYHKIUAME, & n3 Hy — runepdyHKITHSMI
na FE. OugeBupgno, uro Oy C Hos.
ljist TOrO, 9TOOBI CYIIEPITO3UITHS

F(fi(ze, o xm)y ooy fu(@1, oy m)),

tae f, f1,..., fn € Ha, onpenensina runepdyHKIMO (X1, . . ., Tmy) ONPEIEIUM 3HA-
geHus TunepyHKIME [ Ha HAbOpax M3 MHOXKecTBa F' CiieyromuM obpa3oM: eciiu
(a1,...,qp,) € E™, 10

N f(B1,...,Bn), ecam nepecevenHue He MyCTO;
g(a ) = Bi€fi(r,sam)
TyeosQm U f(B1,--.,Bn), B IPOTUBHOM ciydae.

Bi€fi(at,...,am)

Hasee runepdyHKINIO OyaeM HA3BIBATD IPOCTO (PYHKIIUEH, €CIU 3TO HE BBI3bI-
BaeT HEJOPA3yMEHUN.

s mroboro HaTypasbHOro n u Jjoboro ¢, rae 1 < ¢ < n, 0bo3HAYNM Uepe3
ez, ..., iy ..., Tp) OQYHKIMIO, 3HAYEHNSI KOTOPOI COBIIAJIAIOT CO 3HAYEHUSIMU I1e-
peMeHHOil x;. OYHKINA e}’ Ha3bIBAIOTCS IPOEKIUAME HJIU CeJIEKTOPHBIME (DYHKIIH-
M.

SambikanneM MHOXKecTBa (DyHKIHI K Ha3bIBAETCS MHOXKECTBO BeeX (DYHKITHIA,
ITOJIyYEHHBIX C TOMOIIBIO CYIepIIo3nuiuu u3 GyHKIwmit MHOKecTBa K. 3ambIkanue
MmHOXKecTBa, K obosHauaercst uepes [K]. MuoxkectBo dbyHkuuii K HasbiBaeTcs 3a-
MKHYTBIM (3aMKHYTBIM KJaccom), ecan K = [K].

VbTpakJIoHOM paHra 2 (KJIOHOM) HA3bIBAETCH 3aMKHYTOE MHOXKECTBO (DyHKITHI
(6ysieBbix dbyHkumil), comepKariee Bce npoeknuun. MuoxkecTBo Beex dyukiuiit Ho
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Ha3bIBAETCS MOJHBIM YIBTPAKJIOHOM paHra 2. Jlajee Iy KpaTKOCTH JIIODOW YiIb-
TPAKJIOH paHra 2 OymeM Ha3bIBATh HPOCTO YABTPAKJIOHOM. 3aMETHM, 9TO JIIOOOM
KJIOH SIBJISIETCSI YJIBTPAKJIOHOM.

Yiubrpaksion K Ha3blBaeTCss MAKCUMAJIbHBIM, €CJIU HE CYIIECTBYET YJIbTPAKJIOHA
K, Takoro, uro K C K1 C Hs.

Nurepsanom (Q, R) Ha3bIBAETCs YACTUIHO YIIOPSIOYEHHOE [10 BKJIIOUEHUIO MHO-
KECTBO BCEX YJIBTPAKJIOHOB, B KOTOPOM JIE000# 3jieMeHT K yI0BJIETBOPSET YCIOBH-
aM Q € K u K C R. lurepBaJibl [jis HAIVIAAHOCTU M300PaXKarioTCA B BUIE JIUa-
rpaMM, TJie YIbTPAKJIOHBI 0003HAYEHBI TOYKAMHU, & TOYKa, IpejcTaBisdomas (1,
PACIIOJIO’KEeHa BBIIIE U COEJIUHEHA OTPE3KOM C TOYKOI, IpeJcTaBsomed Ry, eciu
R; C Q1 u He cymecTByeT yabTpakjona P takoro, yro Ry C P C Q.

Yepez M 0b603HaUMM KJIOH BCEX OyJIEBBIX MOHOTOHHBIX (DYHKIINN, S — KJIOH BCEX
OyJIeBBIX CaMOJBONCTBEHHBIX (DyHKIHNi, L — KJIOH BCeX OyJIeBBIX JMHEHHBIX (DYHK-
I,

IIyctb R® — s-MecTHBIN IpeauKaT, 3a/JaHHbIi Ha MHOKecTBe F'. Bynem ropopurs,
qro dbyakuust f(x1,...,T,), OUPeIeeHHas Ha MHOXKecTBe F', coxpaHsieT npeaukar
R?, eciin 111 1I0OBIX HAOOPOB

(alla o '7a81)7 AR (a1n7 .. '1a8n)7

IprUHAJJIeKAMUX Tpeaukary R°, Habop

(f(alla"'7a1n)a~~~7f(asla~"7asn))

npunaiaexnTt RP.

st mabopa (aq,...,ap) € F™ mabop (B1,...,58,) € {0,1}™, rne 5; < a; nas
Beex ¢ € {1,...,n}, HA3BIBAETCS YTOYHEHUEM.

Jist yupormenus 3anucu ucnosbsyercst kogupoeka: {0} «» 0, {1} + 1, {0,1} «
—, rorga F' = {0,1,—}.

Koncranruyio dyHKInio, TpuHAMAIONIYI0 Ha BCeX Habopax 3HadeHme —, 000-
3HAYMM dYepe3 f, a depe3 d3 — TPEXMECTHYIO (DYHKIIHIO ¢ BEKTOPOM 3HAYEHUN
(00010111).

B [4] noka3aHo, 9T0 MAKCUMAJIBHBIMY YJIBTPAKJIOHAME PAHIa 2 SIBJISIFOTCSI TOJBKO
caenytomue 11 MHOXKeCTB:

1) O2 — mHOXKECTBO Beex Gy/ieBbix dyHKIHIL;

2) T, — MHOXKeCTBO (DYHKUUIt, KOTOPbIE COXPAHAIOT HyJb, T. €. Ha Habope U3
Bcex HyJse#l dyHKIun npuHuMaioT 3Haderue (;

3) Ty — MHOXKeCTBO (DYHKIHMIT, KOTOPBIE COXPAHSIOT €INHAILY, T. €. Ha Habope U3
BCeX eMHUIL (DYHKIINU MPUHUMAIOT 3HadeHue 1;

4) S~ — MHO)KecTBO (DYHKIHIA, COXPAHSIONINX IPEUKAT
01 -
RS - (1 0 _) )
5) L™ — MHOXKeCTBO (DYHKIHU, COXPAHSAIOMUX IPEIUKAT

001 1 -
RL‘<0101—>’

6) M~ — muOXKeCTBO (DYHKIM, COXPAHSIONIUX IPEJIUKAT

0010 - -
RM(011—1—>’



7) K1 — MuO)kecTBO DyHKIMI, COXPAHSIIONIUAX IPEJIUKAT
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8) K3 — MHOXKeCTBO (DYHKIWIA, COXPAHSIONMX IPEAUKAT

0010 — —
R2(o10—0—>’

9) K3 — MHOXKeCTBO (DyHKIHMI, COXPAHSIOMUX IpeuKaT Rg, Onpene/sieMblil MaT-
puuei

o O O

= o O

o = O

—_—_ O

—_ O =

11
11
0 1

0
0

0

0

0
1

0

1

0
1

1
0

10) K4 — mHOXKeCTBO (DYHKIMIA, COXPAHSIIONIUX IIPEJIUKAT

o o010 0 - 0 — — —
Ry={0 0110 — 0 — 0 — —1;
060101 - 090 - — 0 -

11) K5 — MHOXKecTBO, cocTosiiee u3 Beex (DYHKIWMIA, CYNIECTBEHHO 3aBUCAIINX
He OoJiee 4eM OT OJHON TEPEeMEHHOM, a TakkKe m3 (DYHKINH, TPUHUMAIOIIIX IBa
3Ha4YEHUs, OJIHO U3 KOTOPBIX €CTh —.

3. OCHOBHBIE PE3VYJIbTATHI

Jlemma 1. U3z 11 maxcumarvHur yavmpakxionos panea 2 moavko Oy uw M~ co-
depotcam M .

Zoxasameavcmeo. Meromom or nporusHoro nokazkem, uro M C M~ . Ilycrs naii-
nyrest dyskiyst f (21, ..., Ty) 1 HAGOPHL & = (A1, ..., 0n) U = (f1,..., Bn) Takue,

aro g 3,1 () (V. (1) (5) ) (%) € oo € 1,

a 1 1 ~ -
Ecm f B € o) \_ )¢ o ana Habopa [ BO3bMeM yTOYHEHHE 7, KOTOPOe

obs13aTenbHO HalimeTes, ockoabKy f € Oy u f(B) € {0,—}, rakoe, uro f(7) = 0,

a JuIst HAGOpA @& BHIOEPEM YTOUHEHHE O TAK, TTOObI <f_z> € {(8) , (2) , <1)}

mis Beex ¢ € {1,...,n}. Herpyauo 3amerurs, uro Oyiesa dbyHKIma [ HA JIOOOM

1
o) 1To mpo-

tuBopeunt f € M. Ecmu f (%) = <0>, TO myisi HAbOpa & BbIOEpeM yTOdYHE-

Hue 0 Takoe, uto f(0) = 1, a g HaGopa [5 BO3BMEM YTOYHEHHE T Tak, ITOOBI

(5 L) (0 (1) o oo < 1.0 o () = (2) o

nporusBopeunt f € M.

Ouesnjno, uro M C Oq. Jajee cupaBeIMBOCTb JIEMMBI CJIEJIYET U3 TOTO, UTO
koHcranTa 1 e npunajyexxkut 1 , koncranta 0 He npunaae:kuT 1), KOHbIOHKIINS
ne npunayiexkut S, L™, K1, K3, K5, nu3bonkius #He npuHajiexnt Ko, Ky. [

- é
yTouHeHun Habopa & npuHumaer 3Hadenume 1. Torma f (~ =
7
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CaencrBue 1. Bepro, wmo O, N M~ = M.
Loxazameavcmeo. 3amerum, aro M B TOYHOCTH COBIIAJAET C MHOXKECTBOM OyJre-

. 0 0 1
BBIX (DYHKITUIl, COXPAHAIONINX MPEITKAT 01 1

O4eBUJIHO, 4TO I obofi [ € M~ u Ji00bIX JBOUYHBIX HAOOPOB & U B TaKUX,
aro & < B u f(&), f(B) € {0,1} Bomonuserca f(&) < f(B). Orcrona cuemyer, uro
O N M~ C M. B o6paTHy!0 CTOPOHY BKJIFOUEHUE BEPHO B CHUJLY JIEMMBI 1. (I

JIemma 2. Jas awbot f e M~ \ M cnpasedauso M~ = [M U{f}].

) (cm., Hanpumep, [5]). Torua,

Joxasamesvemeo. Brmodenne [M U {f}] € M~ oueBuzno. [Tokaxkem, 4ro jobast
runepdyskuusa ¢(x1,...,2,) € M~ Moxer ObITH BbIPDAXKEHA C IOMOLIBIO CYIIEP-
HO3UIMU MOHOTOHHBIX OyseBbix dbyukmuii u f € M~ \ M. B cuny caencrsus 1
JIOCTATOYHO PACCMOTPeTh Ciydail, Korja g(xy,...,T,) € M~ \ M.

O6ozHauum wepes (i, ..., &s HADOPbI, Ha KOTOPBIX 3HaUeHHE TUIepPYHKIHT g
pasuo 0, gepe3 f31,..., [, — HAOOPBI, HA KOTOPHIX 3HAYEHUE TUIEPMOYHKIUH PABHO
1, a wepes 71,...,7t — HAOOPBI, Ha KOTOPBIX 3HAYEHUE THIEPDYHKIMH PABHO —.
Bamerum, 4T0 st JOOBIX HAGOPOB &, B, Yk, tae ¢ € {1,...,s}, j € {1,...,1},
ke{l,...,t}, mbo a; < Bj, e < Bj, Ju60 3T HAOOPBI HE HAXOIAATCA B OTHOIICHIH

3, 1 3, 1
[peIIecTBOBanuA. VIHave IOoJyduM, 9TO ¢ <§-7> = (O) ug (gj ) = < >, 9TO
J k -

npoTuBopedur g € M™.

C momorpio runepbyarmyu f u koacTaHnT (, 1 MOJyInM KOHCTAHTHYIO THIIED-
dyukuuio f~. Hasee BoibepeM MOHOTOHHYIO (DYHKIUIO O(X1, . . . , Ty, Y) TAKYIO, UTO
¢(&Z70) = 07 ¢(/B]70) =1, QS(;}'/IWO) = 07 ¢(O~é’ia 1) = Oa d)(ﬁja 1) = la dj(i/k? 1) = 17 rae
ie{l,....shje{l,....0}, ke {l,... t}.

IMokaxkeM, 910 G(T1, ..., Tm, [~ (Tm)) = g(21,. .., Tm). HelicrBurensho,
¢(B;, ) = ¢(B;,00 N (5, 1) = 1 = g(5y),

dj(i/k)_) = d)(;j/k)()) U ¢(;}}k71) = = g(ﬁ/k)y
rnei€{l,...,sh je{l,.... 1, ke{l,... t}.
Canenosarensno, M~ C [M U{f}]. O

CaexncrBue 2. Bepno, wmo M~ = [{0,1,V, A, f~}].
Hoxasamesvemeo. Cnenyer uz M = [{0,1,V,A}] (cm., Hanpumep, [5]). |

Teopema 1. Humepsan (M, Hy) codepotcum posho 4 kaona, a umenho,

@

Hoxazamenavcmeso. Cremyer u3 jgemm 1, 2 u u3 Toro, uro M sBJISI€TCS MAKCUMAJIh-
HBIM KJIOHOM B Og, a Oy u M ™ SBJISIFOTCSI MAKCUMAJIBHBIME YJIBTPAKJIOHAMU PAHTa

2. (]

Jlemma 3. U3z 11 maxcumasvrox yavmparaonos parza 2 moavko Og u S~ codep-
arcam S.



O HEKOTOPLIX MHTEPBAJIAX B PEIIETKE VJ/IBTPAKJ/IOHOB 149

Loxazameavcmeo. Meromom ot mporuBHOro mokaxkem, uro S C S—. Ilycrs Haii-

nyrest dyukyst f(xy, ..., T,) nHAGOD & = (@11, ..., ) Takue, aTO f € S, f <g €
0 1 0 — — 1 oy .

{(0> 5 (1) ; (_) ) <0> ) (1> ; (_) } u <O_li> € Ry poaeex i € {1,...,n}. Ec-

au f % = z ,rae ¢ € {0, 1}, To myisg Habopa & BO3bMEM yTOYHEeHHUe 8, Takoe, 9TO

Ti

f (5) = ¢, a 151 HAGOpa (@ BHIOEPEM YTOUHEHMe T TaK, ITOObI (51) € { ((1)> , <é) }
st Beex @ € {1,...,n}. Herpyaao samerurs, uto GysneBa dyHKIus f Ha J060M

- ) c
yTO‘IHeHI/II/I Ha6opa G IIpDUHUMAET 3Ha4YEeHUue C. Tom:pa f <~ = c 5 9To HpOTI/IBOpe—
T

qnr f € M. Econ f (g) = (;), rue ¢ € {0, 1}, ro a1 Habopa & BO3bMEM yTOYHE-
Hue & , KOTOpoe 00s13aTeIbHO HaiijeTcs, MocKobKy f € Os u f (5) = —, Takoe, ITO
f (5) = ¢, a 1151 HAGOpa (& BBHIOEPEM YTOUHEHMe T TaK, ITOObI (51) € { ((1)> , <é) }

Ti
st Beex @ € {1,...,n}. Herpyaao 3amerurs, uto GysneBa dyHKIus f Ha J060M

= 1) c
yTO‘IHeHI/II/I Ha6opa G IIpUHUMaET 3Ha4YeHUue C. Tor,ua f <~ = c 5 q9aTo HpOTI/IBO—
T

peunt f € M. Cuyuaii f (g) = <E>, rue ¢ € {0, 1}, anajioruyuen upeabLymemy.

OueBugno, uro S C O,. Hajee clpaBelInBOCTb JEMMBI CJIEIyeT U3 TOIO, YTO
Ty, 1Ty, M~, K1, K», K3, K4 ne cogepxar orpunanune, Kiaaccol L, K5 — dyHKnuio
ds. O

CaencrBue 3. Bepro, wmo O NS~ = 8S.

Joxaszamesvcmeo. 3amernM, 9TO Kaace S B TOYHOCTH COBIIAJIAET C MHOXKECTBOM
.. 0 1

OyJieBbIX (DYHKIHI, COXPAHSIONUX IIPEIUKAT 1 0 (M., Hanpumep, [5]). Torza,

OY€eBUJIHO, ITO it jioboit f € S~ um mroboro jaBowdHOro Habopa (& TaKOTO, UTO

f(@) € {0,1} semonnserca f(&) = f(a). Orciona cremyer, ato O, NS~ C S. B
0OpaTHYIO CTOPOHY BKJIIOYUEHUE BEPHO B CHJIY JIEMMBI 3. (I

JIemma 4. Jas awbol f € S~ \ S cnpasedauso S~ = [SU{f}].

Joxasamesvemeo. Brmodenne [S U {f}] C S~ ouesuuano. Ilokaxkem, uro smobast
runiepdyskuus g(z1,...,T,) € ST MOXKeT ObITh BbIPAYKEHA C IOMOIIBIO CyHEepIIO-
BUIUK CAMO/(BONCTBEHHbIX OyieBbix dyHkimil u runepdyukmuu f € S~\S. B cuny
CJIesICTBUSL 3 JIOCTATOUHO PAcCMOTpPeTh ciydail, korja g(z1,...,2,) € S7\ S.

OboznaunM 4epes aq, ..., Qs HAOOPHI, HA KOTOPBIX 3HAYEHUE T'UIePQYHKIUN g
pasro 0, qepes 31, ..., 3; — HAGOPBI, HA KOTOPBIX 3HAYCHUE THICPYHKIIH § PABHO
1, a gepe3 41,...,75 — HAOOPBI, HA KOTOPBHIX 3HAYEHUE TUNEPQYHKIUU ¢ PABHO
—. Torma sHadenne runepdyHKINT g Ha HAOOPax &1,...,0, paBHO 1, Ha HAGOpAX
Bi,..., 3 pasuo 0, Ha HAGOPAX 71, .. .,7; PABHO —.

C nomornpio runepdyHKIUN [ ¥ OTPUIIAHIS 0Ty IHM KOHCTAHTHYIO IUepdyHK-
o f~. Hasiee BoiGepeM caMOABOHCTBEHHYIO (MYHKIUIO G(T1,.. ., Tm,Y) TAKYIO,

qTo ¢(&la0) = 07 ¢(6~j70) = ]-7 d)(ﬁ/kao) = Oa (;5(54130) = ]-7 ¢(6~j?0) = 07 Qb(’?k,()) = 07
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(rb(&zvl) = Oa ¢(6~171) = 17 Qb(’N}/k,l) = 17 ¢(aza 1) = 13 ¢(ﬂ:ja 1) = 03 ¢(§/k71) = 13 rae
ie{l,...,shje{l,....l}, ke{l,... .t}

TMokaxkem, at0 G(21,. .., Tm, f~ (T )) g(z1,. .., zm). HeiicrBurensho,

¢(@i7 _) = (b(Oé“ ) N ¢(O}Z) 1) =0= 9(651)7

¢(Bj, =) = ¢(B;,0) N d(B;,1) = 1 = g(B)),

(k> =) = ¢, 0) U (A, 1) = — = g(V),

$an—) = 0(8:,0) N $(as. 1) = 1 = ().

o(Bj,—) = #(B;,0) N (8;,1) = 0 = g(B,),

(e, =) = ¢(, 0) U (e, 1) = — = g(Vn),
riei€{l,...,s},7€{1,..., 0}, ke {l,... t}.

CJ'Ie,L[OBaTeJ'IbHO, ST CISU{f}- O

CaexnctBue 4. Beprno, wmo S~ = [{ds, T, f~}].

Joxasamesvemeo. Crenyer u3 S = [{d3, Z}] (cm., nanpumep, [5]). O

Teopema 2. Humepsana (S, Ha) codepotcum posho 4 kaona, a umenho,

OS>

Zoxasameavcmeo. Cnemyer u3 jgemm 3, 4 1 U3 TOro, 9To S SIBJISETCS MAKCUMAJIhb-
HbIM KJIOHOM B Og, a Oy 1 S~ SBJISIIOTCS MAKCUMAJIBHBIMU YJIBTPAKJIOHAMU PAHTa

2. (]

Jlemma 5. U3z 11 MaxcumasvHolT yavmpakionos parea 2 moavko Oz u L™ codep-
orcam L.

Zoxazameavcmeo. 3amerum, 910 L B TOYHOCTH COBITAIAET C MHOXKECTBOM OYJIEBBIX

000 011 11

. 001 11100
bYHKIMI, COXPAHAIONUX IIPEIUKAT 01011010 (cM., HATIpEIMED,

01101001
[5]). Meromom or nporushoro mokaxkem, uro L C L~. Ilycrs mafigyrcs dynkius
f(x1,...,2n) u HAGOPBL & = (a1,...,an) u B = (B1,...,Bn) Takue, uto f € L,

0 (X NG RE) S Ry e R

Ecm f (%) = ;), rae ¢ € {0,1}, To mius HaGOopa & BO3BMEM YTOUHEHUSI 5t
u 02, KOTOprG 00s13aTe/IbHO HAMLy TCsl, MOCKOIBKY f € 0Oym f(ﬁ) = —, Takue,
9TO f(él) = f(52) = ¢, a ;s HaGopa 3 BbIGEpeM YTOUHEHHS] 7' m 72 Tak,
5t 0 0 0 0 1 1 1 1
9TOOBI 6’2 € 0 0 1 ! ! 1 0 0 IS BCEX
Til of’fr)’tof>111’try’fofj’>111’10
T2 0 1 1 0 1 0 0 1

N

i €{1,...,n}. Herpynuo 3amerurs, uro 6yiesa dbyHkus [ Ha JIOOOM yTOYHEHUN
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1
2
1
2

N S S

Habopa [ npuHuMaer 3Hadenue c. Toryga f , 14T0 nporuopevnt f € L.

O 0O O O

Rl

Cnyuait f <g> = <E>, rue ¢ € {0, 1}, aHajloruyueH IpeabLIymeMy.

OueBugno, uro L C O,. Hajee crupaBeljiBOCTb JIEMMBI CJIEJyeT U3 TOIO, YTO
S~ He comepxut Koucraury 0, Ty, 17, M—, K1, Ko, K3, K4 — orpunanne, K5 —
9KBUBAJIEHTHOCTb. O

Jlemma 6. Bepro, wmo O N L™ = L.

Loxazameavcmeo. Briarouerne L C Oo N L™ BepHO B cuity jemMMmbl 5. Jlokarxkem
Brunouerre OoNL~ C L. Or uporusnoro. [Tycrs naiiyiercs Oynesa dyukus f € L™

al 00001111
a? 00111100
Takast, uto f ¢ L, T. e. f &3 ¢ 010110 1 0t
at 01 101001
al 0 0 0 0 1 1 1 1
a? 0 0 1 1 1 1 0 0 .
LS o ] {of (o] ) o] ] o) ®E et
ot 0 1 1 0 1 0 0 1

Torna cyneprnosurmeii f ¢ mpoekiusamu, koHctantamu 0, 1, OTpUIaHmEM, CIIOXKe-
HUEM, SKBUBAJEHTHOCTBIO, KOTOPBIE IO JieMMe 5 jiexkaT B L™, HONyduM OJHYy W3
dbymxumit (0001), (0010), (0100), (1000), (0111), (1011), (1101), (1110), mpudem,
[EePECTAHOBKOI ePEMEHHBIX B f MbI MOXKEM IHOJIyYUTh UMEHHO KOHBIOHKIUIO WA
U3 BIOHKINIO. 3 KOHBIOHKIMK 1 U3 BIOHKIUK € TIOMOIIBIO f~ € L™ Jjierko mory-
unTh dynknun, ve npunayexanme L7 e2 A f7 = (00 — =), e? V f~ = (— — 11).
TMocsietHEE TPOTUBOPEUNT TOMY, 9TO L~ SIBJISIETCS 3aMKHYTBIM MHOXKECTBOM. [

Jlemma 7. Bepro, wmo L~ \ L ={f"}.

Loxazameavcmeo. C yderom jemMMbl 6 JOCTATOYHO PACCMOTPETH CJIydail, KOTIa
mis f € L™\ L rakxke Bpmodasiercs f € Hy \ Oz. IIpenunosnoxum, uro [ oriandna

or f7, T. e. cymecrByer Habop & Ttakoii, uro f(&) = ¢ € {0,1}. Torma f (% =
c oy 0 0 1 1 . 5

(_) ¢ R n <ﬁ2) € {(0) , <1> , (O) , (1>} Jutst Beex © € {1,...,n}, toe B —

Habop, HA KOTOpOM 3HadeHue PpyHKIwU f paBHO —. [IporuBopeune. (I

CaexncrBue 5. Bepno, wmo L~ = [{1,®, f~}].

Hokasamesvemeo. Crnenyer uz L = [{1,®}] (em., Hanpumep, [5]). O

Teopema 3. Humepsan (L, Ha) codeporcum posno 4 xaona, a umenno,

OSSO
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Loxazameavcmeo. Cnemyer u3 jgemm 5, 7 1 u3 TOro, 910 L sIBISETCST MAKCHMAJIh-
HbIM KJIOHOM B Og, a Oy u L™ SBISIOTCS MAKCUMAJIBHBIMU YJIBTPAKJIOHAMHI PAHTA

2. ]
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