S@©MR ISSN 1813-3304

CUBNPCKHNE SJIEKTPOHHDBIE
MATEMATUYECKUE USBECTUA

Siberian Electronic Mathematical Reports
http://semr.math.nsc.ru

Tom 16, cmp. 144-144 (2019) VK 519.716
DOI 10.33048 /semi.2019.16.xxx MSC 08A99

O IIO3UTUBHOW IIOJIHOTE U IIO3UTUBHO 3AMKHYTBLIX
MHOXKECTBAX MVYJIbTU®YHKIINN PAHTA 2

N.K. ITIAPAHXAEB

ABSTRACT. In article the problem of expressibility of multifunctions
of rank 2 by positive closure operator is considered. A necessary and
sufficient condition for the positive completeness of an arbitrary set of
multifunctions and all positively closed sets of multifunctions are found.
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1. BBEJIEHUE

B teopun dbyukimit k-3HaUHON JTOTUKU TPAIATIMOHHON TPOOJIEMO SABJISETCST MC-
CJIeJIOBAHUE PENIeTKN TaK HA3BIBAEMBIX 3aMKHYTBHIX KJIACCOB. UHCIIO 3aMKHYTBIX
KJIACCOB OYJIEBBIX (DYHKIINH SIBJIAETCA CIETHBIM, & st PYHKINN k-3HaTHON JTOTUKHI
npu k > 2 u BoBCce KOHTHHyaJbHbIM. CuerHast pemrerka Jjist OyJIeBbIX (DYHKIUI
onucana 3. ITocrom [I], npu Gonpmux 3HaueHHsiX k ONMCAHHWE JAHHON peEIIETKH
BBIBLIBAET CEPHE3HBIE TPYIHOCTH.

B cBs13u ¢ aTUM TIpeyIaraeTcs MOAXO, MIPU KOTOPOM PACCMaTPUBAIOTCS OoJiee
CUJIbHBIE OMTEPATOPHI 3AMBIKAHNS B OTJIMYUE OT CYIIEPIO3UINN, KOTOPDIE TO3BOJISIOT
«CXKATh» 3Ty PEIeTKy /10 KOHEUHOTO MHOXKecTBa. B paborax [2] — [6] uceaemyercs
OIIEPATOP MO3UTUBHOIO 3aMBLIKAHUs. DTOT OIEPATOP PACCMATPHUBAJICA I TAKUX
KJIACCOB JUCKPETHBIX (DYHKIMHA KaK OyJIeBbl (DYHKIUU, (DYHKIUU TPEX3HAUHOMN JIO-
UKW, 9aCTUYHbIE OysieBbl hyHKIMY U runepdyHknun padra 2. B macrosieit crarbe
JIAHHBII OTIepaTOp YAAJI0Ch OMPEIETUTh Ha MHOXKECTBE MyJIbTudyHKIHIA. ABTOpOM

SHARANKHAEV, I.K. ON POSITIVE COMPLETENESS AND POSITIVELY CLOSED SETS OF
MULTIFUNCTIONS OF RANK 2.
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Hafi[leH KpUTepuii TIO3UTUBHON TIOJTHOTHI IPOU3BOJIBHOIO MHOXKECTBA, MYIbTU(MYHK-
Iyt Ha JABYX3JIEMEHTHOM MHOKECTBE, OIIMCAHbI BCE O3UTUBHO 3aMKHYTBIE MHOKE-
CTBa MYJILTUQYHKITHIA.

2. OCHOBHBIE IIOHATHUS U ONPEJAEJIEHU S

IIycrs E = {0,1} u F = {@,{0},{1},{0,1}}. Oupenenum ciemyiomnme MHOXKE-
cTBa QyHKIHIL:

P27n:{f|f1En —)E}, P2 :UPQ,TL;
Py, ={flf:E" = EU{@}}, 5 =UP;,;
n

2 = I B = FA{BY), Py = U Py
My ={f|f: E" = F}, My = Man.

Qynkiun u3 P» Ha3pBaroT OyseBbIMU QYyHKIMAMHA, n3 Py — yacTuaHbIME DYHK-
muaMu Ha F, n3 P, — runepdynknuamu Ha F, a u3 My — MynsrudyHKIUAMA Ha
E (mynsrudysxkuusamu panra 2). Ouesuguo, aro Po C Py C My, Py C Py C M.

15t TOTO, ITOOBI CYTI€PIIO3HUITHS

f(fl(xla"-7xm)7~~‘7fn($1a'~';xm))a

vae f, fi,..., fn € Ms, oupenensna MynabTudyHKIMIO §(T1,...,Ty) OUPEIECTUM
3HaveHus. MyJbTUdYHKIUA [ Ha HabOpaxX M3 MHOXKeCTBa F ciemyiommuM o6pasoM:
ecan (o, ..., 0u,) € E™, TO

glag, ..., am) = U FBr,--sBn)-
Bi€fi(ar,e.,am)

Ha nabopax, cojepkamux &, MyJabTu(YHKIMS TPUHUMAET 3HAYeHne .

OrMeruM, 9TO JIAHHOE OIpEJIeJIEHUE TO3BOJISET BBIYUC/IATH 3HAYEHHE MYJIHTU-
dbyukuun f(x1,...,x,) Ha mobom nabope (o1, ...,0,) € F™.

SaMbIKaHIEM MHOYKECTBa MyJIbTHMYHKINI K HA3BIBAETCS MHOXKECTBO BCEX MYJlh-
TUOYHKIUH, TOJIyY€HHBIX U3 MYJIbTHMYHKIUI MHOXKECTBa K ¢ MOMOIIBIO CYyIIepIIo-
3UIUK, T00ABIEHUs U yIAJIeHUsT (DUKTUBHBIX TIEPEMEHHBIX. 3aMBbIKAHIE MHOYKECTBA
K obosznauaercs depe3 [K]. Muoxecrso mysnbrudyukimii K Ha3bIBaeTCs 3aMKHY-
THIM (3aMKHYTBIM KJaccoMm), ecm K = [K].

MHuoxkectBo B HasbiBaercst MONHBIM, ecqn [B] coBmajaer ¢ MHOXKECTBOM BCEX
MyJIBTHQRYHKIHUI.

JIJIs yOpOoIeHns 3aIicy UCIOIb3yeTcst KonupoBKa: {@} <> *, {0} <> 0, {1} > 1,
{0,1} +» —, rorma F' = {0,1, %, —}.

IIycts R® — s-mecTHBIN npeauKaT, 3aaHHblil Ha MEOKecTBe F'. Bymem rosopurs,
aro MyabTudyHKIW f(21,...,2,) COXpaHseT peaukar R°, ecan Jyist JOOBIX Ha-
6opoB

(04117 ey 0451), ey (ahu - ,Ozsn)7

pruHajexkamux npegukary R°, Hadop

(f(Oql, - .,O[ln), .. .,f(ozsl, .. .,O[sn))

IpUHAIEKUT RP.
JlarHOe omnpejiesieHre KOPPEKTHO, TaK KAK BBIIIE ObLJIO OTMEYEHO, 9TO 3HAUYCHUE
mysnbrudyaknuu f(xq,. .., T,) MOXKHO BBIYUCIUTL HA Ji0O0M Habope u3 F™.
O6o03naunM depe3 S MHOKECTBO BCEX CAMOJIBOMCTBEHHBIX OYJIEBBIX (DyHKIIHHA.
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ObozuaunM 1epe3 S* MHOXKECTBO BCEX JaCTUIHBIX (DYHKIINIMA, COXPAHSIIONINX IIpe-

IUKAT
0 1 =«
1 0 */°

Ob6o3HaunM gepe3 S~ MHOXKECTBO BCEX MUIEPQYHKIINN, COXPAHSIIONIUX [IPEINKAT

(s 0)

O6o03naunM vyepe3 Kg MHOXKECTBO BCEeX MYJBTU(DYHKIH, COXPAHAIONUX TPEJIH-

KaT
01 = —
1 0 = —)/°

CumMBosiaMu s3bIKa PoS SIBJISIIOTCSL IEPEMEHHBIE L1, X2, .. ., Ly, - - . , CAMBOJIBL f;
JTst 0D603HAYEHUST MYyILTU(MYHKIWA, CHMBOJ BKJIOYeHUsT C, JIOTMYECKHUE CBSI3KU
KOHBIOHKINS & W JU3BIOHKIWS \, KBAHTOD CYIIECTBOBAHUS J, JieBash W MpaBasi
CKOOKU, 3aIsiTasd.

BsegeM nonsTue TepMa:

— yir00ast IepeMeHHasi eCTh TEPM;

— €CIH Tjy,...,T;, — NepeMeHHble (BO3MOXKHO pa3iMdHble), a f — CHMBOJ T~
MecTHO# MysnbTudyHKIWMA, TO f (T4, ..., T;, ) €CTb TEpM;

—ecnu ty,. .., L, —TepMbl, f —cUMBOJ n-MecTHON Mynbrudyskuuu, 10 f(t1,. .., t,)
€CTb TepM.

Besikuit Tepm t si3pika Pos ompejiesisieT HeKOTOpyo MyJsibTudyHKIM0 h. Ecin
fi,---y fn — cuMBOMIBI MYTBTUMYHKIUI, BXOISNMX B T€PM ¢, TO OyIeM TOBOPHUTH,
9TO TE€pM ¢ BBIpakaeT MyJbTUdYHKIHNIO h depe3 MmyabtudyHKIUH f1,. .., fn.

TlonsaTme pOpMyIbI ONIPEEIAETCS CIEAYIONMMIM 00PA30M:

— ecyu t1,te — TEPMBI si3bIKa PoS, TO BbIpakKeHne (t1 - t2) Ha3bIBAETCS dJIEMEH-
TapHOU (HOPMYJIOiL;

—ecim @y, Py — bopmyiinl, a z; — nepemernasi, 1o (P1&Ps), (P1 V Ps), (Ix;) Py
— bopmyibl a3bika Pos (1o3uTuBHbIE HOPMYJIBI).

JIiobass dopmyna s3bika Pos ¢ n CBOOOZHBIME EPEMEHHBIMHU OIIPEIEIAET M-
MecTHOE oTHOMmenne (npequkar) Ha E. [Tyers P — Ipou3BOIbHOE MHOYKECTBO MYyJlb-
tudyukuuii, [P] — 3aMbikanune P oTHOcHTeNbHO cynepnosuruu, f(i,...,Tp)
HekoTopas MyabTudyakimsa, P(xy,...,T,,y) — dopmyna a3bika Pos co ¢BoGOI-
HBIMU [T€PEMEHHBIMU L1, - . ., Ty, Y, BCe (DYHKIIMOHATHHBIE CUMBOJIBI KOTOPOI sIBJIs-
1orcst obo3HaveHusaMu Mysabrudyuknuit uz [P, dopmyaa ®(z1,...,z,,y) oupeme-
JgieT orHomenue p(Ty, ..., Ty, Yy) Ha MHOo)ecrBe E. Bynem rosopurs, uro dopmysia
®(x1,...,2n,Yy) TO3UTUBHO BBHIPAXKAET OTHOIIEHUE pP(I1,...,Tn,Y) I€PE3 MYIbTH-
dyukimu MHOXKecTBa, P.

OueBupno, uro ymobas n-mecrHas MyabrudyHriusa f(x1,...,%,) OJHO3HAYHO
ompegeiser (n + 1)-MecTHOe OTHOIIEHHE, [TO3UTUBHO BbIpaxkeHHOe Gopmyiioil y C
f(z1,...,2,), n mHaobopor. Bynem rosopurs, uro dopmyna ®(z1,...,T,,y) 103U~
TUBHO BBIpayKaeT MyJabTudyHKIMO f(T1,...,%,) depe3 MyJbTudYHKIMA MHOYKe-
crBa P, eciiu dbopmyist (1, ..., 2n,y) ny C f(x1,...,T,) TIOBUTHBHO BHIPAYKAIOT
OJIHO M TOXKE€ OTHOIIeHuEe Ha F.

3ameTnM, 9TO JAHHOE ONPEJeIeHNE TO3UTUBHOM (hOPMYJIBI TPUMEHUTEIHHO TSt
GyseBbix dyHKIM u runepdyHKIM coBragaeT ¢ oupeneienusmu u3 [2] u [6].
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MHOkeCTBO BCeX MyIbTU(MYHKINIA, TO3UTUBHO BHIPA3UMBIX Yepe3 MYyIbTUMYHK-
M MHOXKeCTBa P, Ha30BeM MO3UTHUBHBIM 3aMbIKaHHEM MHOXKecTBa P m 0bo3Ha-
qum Pos[P]. Ormernm, 910 P MOMXKeT GBITh PABHBIM IIyCTOMY MHOMKECTBY O, T.
€. B 9TOM cJiydae B (opMysiax He HCIOJIB3YIOTCs (DYHKIIMOHAJIBHBIE CUMBOJIBL. 3a-
MeTUM TaKXKe, YTO MHOYKECTBO BCEX HPOEKIH SIBJISETCS MOJIMHOKeCTBOM Pos|[d]
[2]. Muox)ecTBO P, COBIAJAOIIEE CO CBOUM IO3UTHBHBIM 3aMBIKAHIEM, HA3bIBAETCS
MMO3UTUBHBIM 3aMKHYTHIM.

MeuoxkecTBo B Ha3bIBaeTCsl IO3UTUBHO MOJHBIM, eciu Pos[B] coBuagaer ¢ MHO-
JKECTBOM BCEX MYJIBTHMYHKITIIA.

3. BCIIOMOTATEJIBHBIE YTBEPXK/IEHU S

B srom pa3zzene moKa3bIBAIOTCH HEKOTOPBIE YTBEDXKIEHHS, HEOOXOIUMBIE DU
IIOJIyYEHUHN OCHOBHBIX PE3YJIbTATOB.

JlemMma 1. Mnooicecmeo Kg asaaemca nodumueHo 3aMKEHYMDBLM.

Jokasameavemeo. Ilycrs nosurusHas dopmyna P(xq,...,Z,,y) NOIyIeHA C 1O
MOIIBIO g1, . - ., gk 13 Kg. TTokaxem, uro eciu takas dbopmyina uy C f(x1,...,x,)
OyJyT BBIpazKaTh OJHO M TO Ke OTHOmIeHue, T0 f(Z1,. .., Ty ) TAKXKe IPUHAIJIEIKUAT

Kg. lyist 9TOTO TTOKaXKeM, ITO TabIUIA HCTUHHOCTH (POPMYIIbI P ABIISI€TCST CMMMeT-
PUYHOI, T. €. Ha IPOTHUBOIOJIOXKHBIX Habopax (GOpMyJia MPUHAMAET OJINHAKOBBIE
UCTUHHOCTHBIE 3HAYEHUSI.

JlokazaTebCTBO MTPOBEJIEM MHIYKIMEH 0 TOCTPOeHUI0 (hopmybl P.

Bazuc nagyknuu. Paccmorpum snemerTapuyio dopmymy

‘b($17~-~7$nay) :gl(zla'-wzp) g g2(w1>"‘7wq)7

rae {z1,..., 2} C{z1,. .., Zn, y}, {wr,. .., 0w} CH{z1, .. 20, y} 1 g1, 92 € Ks.

[MocTpoum ngist aroit bopMysbl TAOINUIy UCTHHHOCTH W OMPEJIETUM UCTUHHOCTD
dopmysibl Ha nponsBoJbHOM HabOpe (..., Qn, Q) U ero orpuranuu. s 51o-
ro Ha JIAHHOM HaboOpe PacCMOTPUM BO3MOXKHBIE 3HAYEHUsSI MYJIBTUMYHKIAN ¢1, g2.
Bynem cumrars, aro

Q(a1,...,an,a0) =161, 8p) € g2(71,---57%),
Fﬂe {ﬂl?"')/gp} g {alv'-'7anaa0} n {71?"'7’)@} g {ala-'-aa’lhao}'

1. Iycrs g1(fi, ..., 0p) = a, the a € E. PaccMOTpuM BO3MOXKHBIE 3HAMCHUS (.
Ecan g2(71, -+ -, 7q) = @, TO B CHILy TOTO, 9TO g1, g2 € K, momyanm g1 (B, ..., Bp) =
aug2(F,...,7%) = a. Borom cayaae ®(aq,...,an, ap) = B(as,...,an, ao)=N.

Ecmu g2(v1,.--,7%) = @, 10 ¢1(B1,...,0p) = @ u g2(F1,...,7%) = a. Torma
(ﬁ(ah sy Qi Ot()) = @(O_Zl, ceey an>0_‘0):ﬂ'

Ecim 92(711 v 7’7(1) = —, TO 92(’71a v 7’7(1) = - TOI‘,D;& (I)(a17 sy O[n,OéO) =

(v, ..., 0n, ag) =1

Ecmu go(71,..-,7%) = *, 10 g2(F1,...,74) = *. Torma ®(ai,...,an,ap) =
D(ay,...,an,a0)=JL

2. HyCTb gl(ﬂla"'aﬁp)
D(ay, . .., b, ag)=JL.

Ecimu go(y1,.-+,7q) = —, 10 ®(a1,...,an,00) = ®(aq,. .., &y, &)=U.

Ecimu g2(71,...,7¢) = *, 10 ®(aq, ..., an, a0) = ©(a1,...,an, &)=JL

3. Iycts ¢1(B1,...,0p) = * Ecmm ga(1,...,7%) € E, 10 ®(a1,...,an, ) =
(e, ..., an, ag)=1.

Ecmu go2(y1,...,7q) = —, 10 ®(a1,...,an,a0) = ®(a, ..., &y, &o)=1.

—. Ecmm ga(m1,...,7) € E, 10 ®(as,...,an,00) =
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Ecmu go(71,...,7¢) = %, T0 ®(aq,. .., an, ) = ©(a1,...,an, &o)=U.

ITar uaxykiuu. Pacemorpum dopmyny Buga (91&Ps) wmm (91 V y). B cuay
WHIYKTUBHOTO MPEIONIOKeHusT GopMmyabl Py, Po Ha MPOTUBOMIOIOKHBIX HabOpax
IPUHUMAIOT OJIMHAKOBBIE MCTHHHOCTHBIE 3HAYeHUs. TakuMm 00pa3oM, paccMaTpu-
BaeMasl (popMyJia Ha MIPOTUBOIOJIOXKHBIX HabOpaxX TaKzKe MPUHUMAET OJIMHAKOBBIE
MCTUHHOCTHBIE 3HAYEHUSI.

Pacemorpum dbopmyny Buga (Jzp)®q1. B cuty uHIYKTUBHOrO IIpPEANOIOKEHMsI
dopmyra $; HA TPOTUBOIOIOKHBIX HAOOpAX TPUHUMAET OJMHAKOBHIE MCTHHHOCT-
uble 3Hadenusd. OueBuHO, 4T0 (Jz1)P1 HA IPOTUBONOJIOKHBIX HAGOPAX TAKZKE IIPH-
HUMaET OJMHAKOBbIe UCTUHHOCTHBIE 3HAYEHUS. O

Jlemma 2. Jhoboe no3umueHo 3aMKEHYMOE MHONCECTNEO MYALMUPYNKUUT 3AMKHY-
Mo OMHOCUMEADHO CYNEPTLOULUUL.

Joxasamenvcmeo. TToaHOCTBIO AaHATOIIYHO JOKA3aTEIbCTBY yTBepK e 1 13 [7].

O
B [8] nokazana ciemyrorast

JIemma 3. Mnoowcecmeo UU{h}, 2de U — mmootcecmso 6cex 00HOMECTIHOLT MYAD-
mugynryud, h = (x0000000), noaro.

JIemma 4. Bepno, wmo Py C Pos[{0,1}] v S* C Pos[{Z}].

JHoxasameavcmeo. Hokaxem, uro Py C Pos[{0,1}]. B [4] nokazano, uro {0,1}
MTO3UTHUBHO TOPOXKIaeT P, T. e.

P, C Pos[{0,1}].
Oycrs f(21,...,2,) € Py. Oupenenum 6ysesol dyukuuu fo u fi ciaemyomumm 06-

pasom: ecym 1yist Habopa (aq, . . ., a,) BepHO, aTo f(ai,...,a,) € {0,1}, To
flar,...,an) = folar,...,an) = fila1,...,an),
aecmu f(ay,...,a,) = *, TO
fola, ... an) # filay,. .., ap).
Torna f(x1,...,%,) IO3UTUBHO BbIpaxKaeTcs (POPMYJIOil

(fo(!l?l, e ,xn) Q fl(.’th N ,xn))&:(y Q f(](iEl, e ,{En))

Hoxkaxem, uro S* C Pos[{Z}]. B [] nokazano, aro S C Pos[{Z}]. IIycrs
flx1,...,z,) € S*. Oupenenum Gysnesbl dbyuximuu fo u fi ciaemyomum obpa3oM:

ecrm st Habopa (ay, . . ., ay,) BepHO, uTo f(ay,...,a,) € {0,1}, To
flar,...,an) = folar,...,an) = fi(a1,...,an),
aecmu f(ag,...,a,) = *, TO

)

f0(07a27"'7an):07f1(07a27"‘7an) 1
0.

f0(15a25"'7an) = 1)f1(17a27"',an)
Torma f(x1,...,%,) IO3UTUBHO BbIpaxKaeTcs (POPMYJIOi

(fo(z1,...,xn) C fi(xr, ..., 20))&(y C folz1,...,20)).

JIemma 5. Bepno, wmo S* U S~ C Pos[a].
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Hoxazameavcmeo. B [0] nokazano, aro S~ C Pos[d], T. e. m06ast MyabTudyHKITMsT
3 ST MO3UTUBHO BBIPAXKAETCH U3 JIOO0ro MHOKecTBa My abTudyakmmit. [To memme
4 nmeem S* C Pos[{z}]. Ilockoabky Z € S~ nmeem S* US~ C Pos[d].

O

JIemma 6. Jhobasa us mysvmudyrkyud (00), (11), (x0), (x1), (0x), (1x), (x—),

(—%), (—0), (—1), (0—), (1—) daem odnossemermmoe NOSUMUEHO NOAHOE MHOHCE-
cmeo.

Jokasameavemeo. Kak caenyer us [6], kaxgas uz (00), (11), (=0), (=1), (0—),
(1—) naer Bce myabrudynknun u3 Py . Tak kak 1o semme 4 umeem Py C Pos[{0,1}],
TO B CHJIy JIeMM 2, 3 JIOKa3bIBAEMOE YTBEPIKJICHUE BEPHO B 3TUX CJIyJasiX.

B cayuasx (x0), (x1), (0%), (1) ¢ nomompio (——), KOTOPYIO UMeeM IO JieMMe 5,
OIATH Oy nM KoHCTanTy 0 mm 1.

B caygasx (x—), (—*) 3ameTuM cHauasia, 9ro ¢ nomorpio (10), KoTopyio nmeem
1o JileMMe 5, B J060M BapuaHTe IOTyduM (x—).

asee ¢ MOMOIIBIO 3TOH MyIbTHMYHKIIUH, JIEMMBI 5 U CJIEJLYIONIUX CYIEPIO3HIHLL

0 - *
- o] |-

_ — 11~ 1=
_ 1 — _
0 0 = *
0 0 —1 10
1 1 -1 |1
1 1 - 1

nostyanmM mysabTudyHKIpo (%011). 13 Hee 0TOXKIECTBIEHNEM TIEPEMEHHBIX UMEEeM
mysbrudysknuio (x1), a aror ciaydail pacemorpen. Jlemma qokazana.

O
JIemma 7. Bepno, wmo Kg C Pos|d)].

Hoxazamenvemeo. B cuity jgemm 2, 5 10CTaTOYHO 1IOKa3aTh, UTO JIOOYIO MYJIbTH-
dbyuarnmo n3 Kg MOXKHO BBIPA3UTH C MOMOIBI0 MyJIbTU@yHKITNR 13 S* U .S™.

ycrs f(x1,...,2,) — upousBosibHas MynbrudyHKima u3 Kg. Obosnadum [e-
pe3 fi(z1,...,o,) TUHEPMYHKIMIO TAKYIO, YTO I JiI000oro Habopa & BEPHO, UTO
fi(@) = f(&), ecm f(&) # *, u f1(&) = —, ecin f(&) = *. OueBugHO, uTO f1 € S™.

Pacemorpum fi (21, ..., Tp—1,9(x1, ..., %)), re g(x1, . .., Tp) TaKas, 9TO HA BCEX
Habopax BepHO, 9TO ¢(L1,...,Tn) = T, KPOME TEX HAOOPOB 5 TAKUX, UTO f(B) = x,
B 9THUX CJIy4Yasax g(@) = *. OueBngHO, 9T0 g € S* 1

f(l'lw"axn) = fl(xlv'"71'717179(‘%13"'7‘%71))'

Jlemma, nokaszaHa.

4. OCHOBHBIE PE3VJIbTATHI

B srom pasjaesie 1npejjiaracTcd TeopeMa, JJaroliad HeO6XOﬂI/IMO€ 1 JOCTAaTOYHOE
yciaoBue MO3UTHUBHOI TOJTHOTHI IIPOU3BOJIBHOI'O MHOX>KECTBa MyJII)TI/Id)yHKLH/If/'I, n 10-

Ka3aHo, UTO CYIIECTBYET POBHO 2 MO3UTUBHO 3aMKHYTHIX MHOYKECTBa MYJIbTH(RYHK-
banzeze
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Teopema 1. Mnootcecmeo myavmudyrkuyut B asasemca nosumuero nosHbMm mo-
2da u moavko moezda, Koeda 6viNOAHENO Ycaosue, wmo B € Ksg.

Hoxazamesvcmeo. Heobxomumocts. Ot nporusnoro. Ilycrs B C Kg. Torma
1703[13] = A4é E; }{8.

IIporuBopeune B cuiy jieMMbI 1.

Hocrarounocts. [lycts f ¢ Kg. 3amernm, 9T0 10 JieMMe 7 OTPHUIAHUE TO3UTHBHO
BBIPaXKaeTcst U3 JIF0O0ro MHOXKeCTBa My/IbTudyHKImi. Torma ¢ moMompio f, 0ToXK-
JIECTBJIEHUST TIEPEMEHHBIX 1 oTpunanuii mosyanm oxay u3 (00), (11), (x0), (1), (0«),
(1x), (x=), (=%), (=0), (=1), (0-), (1—). B cuuy nemmMbI 6 yTBEPXK/IEHHIE TOKA3AHO.

|

Teopema 2. Cywecmsyem posHo 2 no3umueho 3amrhymur muoorcecmsas Kg u
M.

Hoxazamenvemeo. Crestyer u3 jieMMbl 7 ¥ T€OPEMBI 1.
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