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POJIYPEILITETOYP bIE KOMP O3V YPOPAITOYEP P BbIX
POJIYVIPYPP

B CTaThe C IIOMOIIBIO NAOEAJIBHBIX paCIHI/IpeHI/Iﬁ I/IBy“IaIOTCH HOJIypeLHeTqubIe KOMIIO3UIINN yHOpﬂ—
JOYEHHBIX HOHpryHH (HOHHTI/Ie, ,I[yaJIbHoe K ITIOHATUIO HOJIypeLHeTOqHOﬁ ,I[eKOMHOBI/IHI/II/I).

DoJTypeneTouHbIe PA3JIOKEHUs YIOPATOUYECHHBIX TOJYTPYIINT YK€ HEOMHOKPATHO paccMaTpUBa-
JIUCH TepBBIM U3 aBTopoB (Hamp., [1], [2]). dyanpHOil K MOSypemeToOYHOMY DPA3JIOKEHUIO SABIIAETCS
mpobJ/IeMa MOJTyPEIIeTOTHOW KOMIIO3UIUY YIIOPATOIEHHBIX TOJIyrpyi. [leibi0 paboThl ABIsIETCsT UC-
caemoBaHWe 3TOM MPoOJIEMBI, KOTOPYIO Oymem m3ydarTh ¢ MOMONIBIO MAEAJHHOTO pacnmpenus. Ecmm
(S,-, <) — ynopsgovenHas nosyrpynna, a Y sBJsieTcs nojypemerkoit, nu {S,},cy €cth cemeiicTBo
MTOTIAPHO HEMEPECEKAINUXCH YIOPAMTOUYEHHBIX TOMMOIYIPYIT S, HyMEPOBAHHBIX 3JIEMEHTAMU U3 Y,
TO ByneM roBopuTh, 9T0 S ABISAETCH T0JIypemeTkoil Y ynopsnodeHHbix noayrpyni {S, baey, ecim

S = U Sa, n ais kaxnoii naper a, § € Y umeror mecro coornomenus 1) S,-Ss C S,5,2) S5-(Sa]< # 0
a€Y
Bireuet 3 < . CHAavYasIa OpUBEIEeM OCHOBHYIO TEOPEMY O IIOJIYPEeIIeTOYHO! KOMIIO3UINT yIIOPAI0ICH-

HBIX MOJIyIPYyNI. D0 AaHHON mosypenierke Y u cemeicTBy {S,},cy NMONAPHO HENEPECEKAIOUINXCS
YTIOPAIOYEHHBIX MTOJIYTPYII, HYMEPOBAHHBIX 3JI€MEHTaMHU Y, CTPOMM YHOPSAOYEHHYIO MOJIyTPYIITY
S, KoTopas sABisETCs moapenierkoit Y ymnopsmodenubix nosyrpyni {S,taecy. Hasiee nokasbisaem,
9TO KaX/as TaKasd MOJyrpynna S MoXKeT ObITh MOCTPOEHa TaKMM XKe 00pa3oM. DaKOHeIl, JTOKa3bl-
BaeM, 9TO KaXKIasd yIOPAJOUECHHA MMOJIyrpynna S, ABIAIOMAAC MOJIyPEmeTKoil Y yrnopsaao9eHHbrx
nostyrpyni { Sy, }aey , ABIALTCS NOANPAMBIM IIPOU3BEIeHNEM HEKOTOPBIX { B, }ocy, e B, ecth pacim-
perne S,, BO3MOXKHO C MPUCOCOMHEHNEM HYJIA K 9TOMY PACHIUPEHHIo. [IJIs CIIydast 1MoLy PEenreTOTHbIX
KOMIIO3UIMI HE yNOPsAJ0YEHHBIX I'PYIIN OTChIIAEM duTaress K [3].

1. B srom naparpade TpUBOAUTCS OCHOBHA TEOPEMA O TIOJIYPEIIETOUHBIX KOMIIO3UIMSIX, UCTIOb-
3yIOIIAs UAeATbHbIE DACUIMPEHU.

dycts (S, -, <) — ynopsamouennas nojyrpynna, () # I C S. Torna I nassiBaeTcs JeBbIM (COOTBET-
crBenno npasbiM) upeastom S, ecim 1) ST C I (coorsercrsenno IS C1),2) a € Iu S 3 b < a Biever
b € I. Ecu I siBAsieTcs Kak JIEBBIM, TaK W MPABBIM UIEAJIOM S, TO OH HA3BIBAETCS IIPOCTO UIEAITIOM
S [1].

dycre (S,-, <) — ymnopsamouennas mosyrpynma. Muoxkecrso ) # T C S masbiBaeTCs TOMIIOIY-
rpymmoit S, eciim a,b € T Bieuer o - b € T. Kaxnas nogmosryrpynna T uz S ¢ orHomenuem “<rp” Ha
T, onpenesnenubim kKak <r:= {(a,b) € T X T | a < b}, ABAsIeTCs YNOPATOIEHHON MOMIOTYTPYIIIOi S.
Scno, uro <r=<N(T x T).

Takum obpasom, eciu (S,-,<g) u (T,*,<7) — yYIOpsAIOUEHHBIE MOJYTPYNIbI, TO T ABIAETCH
YTIOpsI09eHHo# oanosyrpynnoii S, ecim a,b € T Bnewer ¢ -b € T u <p=<gN(T x T).

dycrs (S, -, <g), (T,o0,<7) — ymnopsnodenunie nogayrpynusi, f : S — T aBjsercs orobpaxeHrueMm
S B T. Orobpaxenne [ Ha3bIBaeTCs M30TOHHBIM, ecm T,y € S, © <g y Bueuer f(x) <7 f(y); f
Ha3bIBAETC: 00PATHO M30TOHHBIM, ecin ,y € S, f(z) <r f(y) Bineuer z <g y. (Kaxnoe obparuo nzo-
TOHHOE OTOOpaxenue sBjserca 1—1-orobpaxenuem. [eiicrBurensho, ycrs x,y € S, f(z) = f(y).
Tak kak f(z) <7 f(y), To © <5 y. Tak kax f(y) <7t f(z), To umeem Taxxke y <g x. DodTOMY T = Y.)
Orobparxenune [ Ha3bIBAETCH TOMOMOPMU3MOM, €CJIM OHO W30TOHHO W yJIOBJIETBOPAET COOTHOUIEHUIO
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f(zy) = f(x)o f(y) mns Becex x,y € S. Dakowern, f HAZBIBAETCA U30MOPGMUIMOM, €CITH OHO — OUEKTUB-
HBII 1 06paTHO W30TOHHBIX romoMopdusm. Eciu S u T usomopdusr, To niutiem S = 1. Mbl roBopuM,
aro S BrAabBaeTcs B T, ecan S w30MOpgpHO HEKOTOPOMY TMOAMHOXKECTBY T', T. €. eCiin CymEeCTByeT
orobpaxenue f: S — T, KOTOpoe ABIAETCA OOPATHO W30TOHHBIM roMOMOpdu3MOM [4].

Domyrpymmna (Y,-) HA3BIBAETCA MOTypemeTKo, ecin 2 = z w zy = yr Vr,y € Y (B [3] oum
HA3BAHBI KOMMYTATUBHBIMY WIEMIOTEHTHBIMY TIOJIYTPYTIIAMHA).

Ecnu (Y, -) sABasieTcs mosiypeneTkoil u ompeneseno Takoe otHomenne “<” wa Y, 910

a =< 3 rtorma m TosbKO TOTmA, Korma « = af(= fa),

T0, KaK Jierko ybenurnes, (Y, -, <) ABIAETCA YIOPAIOIEHHOM Oy TPYIIIOW.
B nasipHeiiniem, roBops 0O T0JIypeNieTKe, MMeeM B BUILY YIODAIOYEHHYIO MOJIYTPYIITY, 3aJaHHYI0
[IPUBEIEHHBIM BBINIE OTHOIIEHUEM MOPIIKa ‘=",

Bameuanue 1. Dycrs (Y, ) aBngercs nomyrpynmnoii, u a, 3 € Y. Torna aff < a u aff < .

HeiictBurensno, (af)a = a(af) = &*f = af u (af)f = af® = af.

Ecmu (S, -, <) asnsercsa ynopanouenanoi noxyrpynnoit u ) # H C S, To mycTh 10 ONPEIeIeHI0
(Hl<:={t€ S|t <h nusuekoroporo h € H}.

Onpenenenue 1. Dycrs (S, -, <) ABIAETCA yNOPAILOUECHHON TMOSyrpynmoi, Y — mosypemerka
1 {Sq}acy — cemeiicTBO ynmopsmouenubx nomyrpynm us S. Torma S maseiBaeTcs noaypewemxot Y
ynopadouernvir nosyzpynn { S, tacy, €CIM BBIMOJHSIOTCA NTPUBEICHHBIE HAXKE YCTOBHS

A)SunSs=0 Va,BEY, ap;

B) §= U Sa;

a€cY

C) Sa'SBgSaﬁ Va, €Y}
D) Sgﬂ(Sa]S;ﬁ@iBja.

Onpenennm omepanuio “+” u orHomenue “<,” Ha S ciaemyomuM 0O6pa3oM:
ecima € S, ub € Sa, 10

axb:=1405(a) VYs.a5(b),

S*I: U ’I"aﬁ.
a=p
IIpengioxenne. Ecau (S, -, <) asasemesa ynopadouennoi noayzpynnoi, ¥ — noasypewemxa, u
{Satacy — cemeticmeo ynopadowennvir nodnoayepynn uz S, mo S asasemcs noaypewemxot Y

ynopadouennvr noayepynn {Sy}acy moe2da u moavko moezda, xozda cyuwecmsyem 20MOMOPPHUIM
¢S =Y maxoi, wvmo ¢~ ({a}) = S, 0as xaxncdozo a €Y.

HokasarenbcTBo. =—>. DycTh S — nomypemerka Y yHoOpAmoYeHHBIX TOXyrpynil {S, }aey. Jac-
CMOTPHUM 0TOOpaKEeHIE

$:S =Y |¢(z):=0a; a« €Y mrakoii, uro z € S,.

Oycrs £ <y u o, €Y rakue, uro x € S,, y € S5. Tak kak S >z <y € S35, umeem z € (Ss|<. Tak
kak S, N (Sgl< # 0, umeem « < (.

<=. D) 9ycrb o, f € Y rakue, aro Sz N (S,]< # 0. Torma f < «. HeiicruresnsHo, mycts - € Sg
uz € (S,]<. Torna ¢(z) = f u x < y nuyisa wekoroporo y € S,. Tak Kak ¢ ABIAETCA TOMOMOPHUZMOM,
o ¢(z) = ¢(y). Dockombky y € S, = ¢~ ({a}), T0 d(x) = a. Dosromy B <X «. JloKazaTeabCTBO
TEOpPEMBI 3aBEPUIAETCA TaK kK€, KaK U B CJIydae He YHOPAJOYEHHBIX MOJTyTPYII.

Onpenenienune 2. Dycts (S, -, <g) ABAACTC YIOPAITOUICHHON MOTYyTPYIIOit. Y IOPAIOICHHAL TTO-
ayrpynna (D, o, <p) HasbBaeTCa udearvhoim pacuuperues (AIX TPOCTO pacwupenuem) oia S, ecim
S asnsgercsa uneasgom D. Dosromy

SCD, SoDCS, DoSCS,
a €S, D3b<pa Baeuer b€ S.
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O603HaYNM OIIEpAIMIO YMHOXKEHN B PA3JUIHBIX pacumpenusx D,, « € Y, gepes “.”.

B cwty ycnosus i), ycsioBue iii) B 9T0it TeopemMe 0YeBHIHBIM 00PAa30M BBIMOIHAECTCS TpH ¥ = af.

Teopema 1. ITycmv Y — noaypewemnxa u {(Sy, 04, <a)}acy — cemeiicmeo nonapno menepe-
CeRaUUTCA YNopadouenuur noayepynn, wymeposawnux Y . ITyemv {Dy}acy — maxoe cemeticmso
YNOPAJOYERHBLIT NOAY2DYNN, MO Oas Kasxcdozo o € Y D, — pacwupenue S, 0an xaorcdoti napos

a,f €Y, B = a, cywecmeyem omobpadicenue P, 5 : Sy — Dj co caedyrowumu ceoticmeamu:
1) You(x) =2 YaeY, VresS,
11) ¢a7aﬁ(5a) ' wﬁ,aﬁ(sﬁ) - Saﬁ Vaaﬁ € Ya
i) ecau a, B,y €Y, vy =2 af, a € Sa, b€ Sz, m0 Yopr(Va,as(a) - ¥s.a5(0)) =1an~(a)-1s,(b).

ITyemo Odns ecex o, f €Y, a 2 B, cywecmeyem maxoe mMHoxHcecmso v, 53 C S, X Sz, wmo

V) 740 =<, Ya€ey;
v) ecau (a,b) € rap u (b,c) € 15, mo (a,c) € 743
Vl) eCAU (aa b) € Ta,s U (Ca d) € Tvy,5, MO (wa,a'y(a) . ¢77a7(6)7¢6765(b) ' 1/)5,,85((1)) € Ta~,36-

Tozda (S,*,<.) asasemcsa ynopadowewnot nosyepynnot, owa MAaKHce AGAAEMCA NONYPEULETN-
xotl Y ynopadouennux noayepynn {(Sy,0u, <a)}lacy. Obpamno, kaxrcdas ynopadowennas nosyzpyn-
na S, asaaowasca noaypewemrot Y ynopadowennor noayepynn {Sy}tacy, Moocem 6wmv maxum
00pa3om nocmpoena.

HokazarenscTBo. 1) (S, %, <,) sBasercs ynopsmodeHnoii moyrpynmnoii. leiictsurennno, (S, *)
ABJIAETC mosyrpynnoit (cum. [3]).

DokaxeM, 9T0 oTHOmeHne “<.,” sBJsSETCA OTHONIEHHEM HOPAOKa Ha S.

Oyctb a € S. Ecim a € S, myis mekoToporo @ € Y, TO COMIACHO CBOUCTBY iv) (a,a) € <o=174,0 C
S*-
Dycrs a <, bub <, a. Torma cymecrsyior a, 3,7, € Y rakue, aro a < 3, v 2 0, (a,b) € 7,5 C
Sa X Sg, u (bya) €r,5 €S, xS;. Tak xak S, N S5 # 0 (a € S, N Ss), uMeeM o = §. DOCKOILKY
SsN S, # 0, umeem 3 = «. CnemoBarensio, @« < f =y < d =@, urorma o = =y =01
Tas = Tvys = Taa = <o. Tak KaK (a,b) € <, u (b,a) € <,, 0 a = b.

dycrb a <, bu b <, c¢. Torma cymecrsyor a,3,7,0 € Y rakme, uro a < 3, v < 4, (a,b) €
Tap C So X Sg, u (b,c) € 1,5 C S, x Ss5. Dockonbky Sz NS, # 0, numeem § = v. CrenosaressHo,
a X 3 =+v=<6. Tak kak o < §, T0 371€MEHT T, 5 oupenesien. Tak kak (a,b) € 7, 53 ¥ B cuiLy cBOiCTBA V)
(b’ C) € 7g,s, TO (a’a C) € Ta,s c <..

Ocraercst MOKa3aTh, YTO OMEpalWs YMHOXEHUs “*” COrIacoBaHa C 9TMM OTHONIEHWEM TOPIAIKA.
Oycrb a <, bucée S, a,f €Y, a % f rakue, uro (a,b) € 745 C Sy X Sp, u wycrs ¢ € S, Qs
Hekoroporo vy € Y. Beuny iv) umeer mecro (¢,c¢) € <,= r, . Tak kax (a,b) € r,p u cortacuo [3]
(¢,c) €1y, TO

(Yasar (@) - Pr,04(€), P3,8 (D) - 15,54(€)) € T 54
Do ompenesernio “x”, umeeM (a*xc¢,bxc) € roy 5, C <, (T.K. vy X 7), T. €. axc <, bxc. Anamornano
JOKa3BIBAETCA, 9T0 ¢ <, b 1 ¢ € S Biteder cxa <, c* b.

2) (S, 04, <o) ABIAETCH yHOPAIOUEHHON TOMITOTY TPy ot (S, *, <,) nnsa kaxmoro o € Y.

HeiicrBurensno, nycrs o € Y. Ecom a,b € S, 10 a % b 1= Y4 0a(@) - Ya.0a(D) = VYaa(a) - P44 (D),
rae “7 asisierca ymuoxenuem B D,. Tak Kak 1, 4(a) := a 1 ¢, 4(b) := b, umeem a xb = a - b €
So Sa €8y Dy C8Sy; <a=<,N(S4 x S,). HeiicrBurensho,

<. N(Sa X Sa) = ( U %> A (Sa % 8a) = | (rar 11 (Sa X 50)- ()
B=y B=y
C npyroii cTOpoHBI,
754N (Sa X Sa) C (S5 x8,) N (Sa x Ss) C(SsNS,) % (S,NS,).
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Ecnn o # f wimn o # 7y, 10 15, N (S, X S,) = 0. Takum o6pasoM, B cuity (x) uMeeM
< N(Sa X 80) =700 N(Sa X Sa).

Tak Kak 74,4 =<, C Sy X Sy, 10 uMmeeM <, N(Sy X S4) = Ta.0 = <a.
3) (S, *,<,) sBasiercs nosypemerkoi Y ynopsnodeHubx noayrpyni {(Sy, 00, <o) tacy-
Heiicturennro, (S, *, <,) ABIAETCSA yMOPAILOUICHHON IOy TPYyIIIOi, Y SABJIAETCS Oy DENIETK O,
1 {(Sa; %4, <o) lacy €CTH CEMENCTBO yIOPAIOYEHHBIX TIOAIIONYTPYIIT S. D0 MPEIIOI0KeHNIO
A) S, NSz =0 VYa,BE€Y, a#p.
B)S= U Sa..

a€Y
C) 9ycrb o, f € Y. Torma S, xSz C S, 5. Heiftcrurensuo, mycrs z € S,, y € Sp. I3 onpenesenns

“x” u ycmoBus ii) BBITEKAET

TxY = Yaap(T) V5.08(Y) € Va,as(Sa) - ¥5,05(Ss) € Sap-

D) 9ycrs o, f €Y, SzN(S,]<. # 0. Dokaxkewm, aro Torma 3 < . Dycrs b € S5N (S,]<,. Orciona
b e Sz ub <, gna mekoroporo a € S,. Tak kak b <, a, To cymecTByor v,d € Y Takue, 9410 7 < §
u (b,a) €r,5; €S, xS Tak kak Sz NS, # 0, ro f = . Tak xak S, N S5 # 0, T0 @ = §. DosvrTOMY
B=y=2d=qa

Hokaxem obparroe yrBepxuenue. Eciu (S, -, <g) ABIAETCA MOJypPEUIETKONR Y yHOPAIOICHHBIX
noyrpynit {(Sa, %a, <a)tacys TO (Sa, 00, <o) ABIAETCA YHOPATOICHHON MOMMOIYTPYIIIOR S [1J1s Ka-
xaoro « € Y, u ycinosusa A)-D) onpenesienns 1 BbimosiHensl. dosromy S, NSz = 0 Va,5 € Y,

0#BuS= U S,
acY
s kaxgoro a € Y onpenenum D, = |J Sp. Dacmupenne D, ABiaderca nonnosyrpynnoi S

azp
( € Y). HeiicrBurensuo, § # D, € S (n.x. 0 # S, C D,,u S3 C S VB €Y). dycrb a,b € D,.
Torpa cymectBytor 3,7 € Y, a X B, a X 7 Takme, 9t0 a € Sg, € S,. D03TOMy M COITACHO
ycaouto C) a-b € S5+ S, C Sg,. U3 coornomennit &« < f u a < «y reneppb caenyer a = o < [y,
mosromy Sz, C D,. Takum obpasom, a - b € D,. Orciona takxe BoiTekaer (D,,-, <g N(D, x D,))
ABJIAETCA YIOPAOOUYEHHOU MOJIyTPYOIIOii.

Ompemenum <p_:=<g N(D, X D,).

Dacmupenuem S, ansgercs (D,,-,<p.) (o € Y). HelictBuresbHO, TpexkIe BCETO 3aMETUM, UTO
0 #8S, CD, (rk. a=<a). Teneps nycts a € S,, b € D,. Tak kak b € D,, To cymecrsyer 3 € Y
Takoit, 9To @ X Bu b € Sy. Orcroma a-b € S, - Sp C S,p.

Tak xkak a = 3, T0o a = aff. Cienosaresbuo, S, = So, M ¢ - b € S,. AHAIOIMYHO TOJIYIUM
D,-S,CS,.

Odyctb b € Sy, u D, 3 a <p_ b. Torma a € S,. HelictBurenpuo, T.K. ¢ € D,, TO CymeECTByeT TaKOH
BeEY,aro a =X fuac Sy Tak xak a <p_ b, T0 a <g b.

(S,-, <g) sABIsIeTCA ynopsamodeHHOR mosyrpymnnoit, S 3 a <g b € S,. 3 onpenenenus (S,|<,
cirenyer, 910 @ € (S,]<,. Torna a € Sz N (S,]<,. Teneps no ycaosuio D) onpenesnenus 1 mosyaaem
B=a Tak kak a R fu f 2, 10 = Dosromy Sz =S5,,ma € S,.

s o, 8 €Y, 0 X «, onpenenum orobpaxeHue

'L/Ja”g : S, — Dﬁ = U SFY | T — 1/1%3(:16) =.

B2y

Tak xak f < a, 10 S, C Dg. Takum obpaszom, orobpaxenne 1), 3 BCIOILY OINPeHeJIeHO.

DoKax)KeM, 9TO TeM CaMbIM yIOBJIETBOPEHbI yCJIOBUs 1)—iil) TeOpeMBbI.

i) Tak kak « € Y u 2 € S,, 10 P, o(7) := .

ii) 9ycrs o, B € Y. (D,p sABAACTCA HONIOMYTPYIIOR S, MO3TOMY ABjIAeTcA omepanueit B D,z
u cosmajgaer ¢ omepanueit B S.) UmeeM 1, o5(Sa) = So ¥ 95.45(Ss) = Sp. HeiicrBuresnsho, mycrs
z € S,. Tak kak aff < a (cm. 3ameqdanue 1), 10 Yy 05(Sa) D Y as(z) == 2.

«,”
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DyCTh T € YP4.05(S4). Torma cymecrsyer ¢t € S, Takoe, 910 T = P, 5(t). Tax KaK 4.05(t) =1,
umeeM ¢ =t € S,. Anamorudano, ¢z .5(Ss) = Sp. CrenoBarensro, Yy 05(Sa) - V5,03(Ss) = Sa - Sp C
Sog-

iii) HeitctBuTestbHO, Y4 0p(a) 1= a u P35.45(b) = b (T.kK. aff < «, af < ). DosTOoMy cOrIacHO
YCJIOBHIO ii),

@b =1405(a)  Pp,05(b) € Va,a8(Sa)  ¥5,05(S5) C Sap.
Tak kak v < af, 10
Vasn(Va,as(@) - ¥3.a8(b) = Pap(a-b) := ab.

Uz v < auy < crenyer, 9to 9, (a) = a u Pg.,(b) := b. Dosromy nyis kaxmoit napst o, f € Y,
B = a, cymecrByer orobpaxenue 1, 5 : Sy — Djs co cBoiictBamu i)-iii) Teopemsr.

Eciu o, € Y, a < 8, 1o onpenesum 7, 5 :=<g N(S, X Sz). Dokaxem, 910 ycaoBus iv)—vi)
TEeOPpEeMbI BBIITOJTHEHBI.

iv) BEcm a € Y, 1o <,:=<g N(S, X S,) :=7Taa (T k. @ < ?).

v) IleiicTBUTEIHHO,

((l,b) € Tap =<y ﬂ(Sa X Sﬁ) =a<g b, a € Sa, be Sg.

(b,C) €ETgy = <s ﬂ(Sﬁ X Sfy) =b<gc be Sﬁ, cE S’Y'

Tak kak a <gbu b <gc, 10 a <g c. CiemoBaresbHoO,

(a,¢) €<gN(Sy X S,) :=74,.

vi) HdeiicrBurensro, . K. o = f uy < §, umeeMm ay < (30, H05TOMY MHOKECTBO T4+ g5 OMPEIEIIEHO
KOPPEKTHO

(a,b) €Erap=a<g5b,a€S, be Ss

(c,d)erys=>c<sd, ceS,, deS;.

Tak kak oy K au ay 27, B X fu d 2§, o uz C) caenyer

Va,ay (@) Py 0r(c) =a-c € S48, C Says

V5,65(b) - Y5,p5(d) = b-d € S - S5 C Sgs.

Tak kak o <gbu c<gd, 10 ac <g bd. Dosromy

(Va0 (@) * Py ,07(€), 15,35 (B) - P5,85(d)) = (ac,bd) € <5 N(Say X Sps) = Tay,ps-

[JIACHO IIePBOi 9acTH T MBI MHOXKeCTBO S = nepanu u nopagkoMm “<,” H

CormacHo nepBoit gac eope 0XKecTBO S S, c omeparueit “x” 0 om “<,” ma S,
acY

OTIpeneJICHHBIMU KaK

axb:=1405(a) Vs.45(b), eciua € S, ub € Sg;

<= U Ta,85
azp

ABJIAETCS Noypentetkoii Y ynopsnodenusx nonyrpyni {(Sq, 04, <o) taecy. Torna nns xaxmoro a €
Y, (Sa, 04, <o) aBisercsa nopnosyrpynmnoii (S, , <,).

Nmeem x = -, u <, = <. [leiicrBurensHo, nycrts a,b € S, a € S, u b € Sz 1A HEKOTOPO# TAPHI
a,B €Y. Torna

a*xb:=1v405a) Ysa.5b) =a-b.

Tak kak <,:= |J r, s u, 6osee Toro, mia kaxmoi mapet o, 3 €Y, a <X 3,145 := <5 N(Sy x S3) C <g,
a=p
To <, C <g.

Teneps nycrs a,b € S, a <g b. Torna a <, b. HeiicrBuresnnpro, nmycrs a € S,, b € Sz nna
Hekoropeix «, f € Y. Tak kak b € Sz m S 3 a <5 b, 10 a € (Ss]<,. Tak xak S, N (Ss]l<, # 0, o
a = 3. Takum 06pa3oM, MHOXKECTBO T, 3 KODPEKTHO ONPEIEJIEHO 1

(a,b) €<sN(Sy X Sp) =705 C U Ty =<, . O
v=é
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Bameuanue 2. Eciu S sABiseTcsa momypemeTkoil ynopamoueHabix moayrpyni {S, }oey, TO it
kaxmoro o € Y copasemuso D, = {¢5.(b) | b € S5, a < f}. Heiicrurensuo, nycts « € Y. Ecim
a < [3, TO U3 OUpenesenus 3 o, BHITEKAET, 9T0 3.4(S5) C D,. Takum obpaszom,

P5.4(b) € D, Yb € Sp, Ya < (.
9ycre b € D, := |J Ss. Torna cymecrsyer takoit f§ € Y, uro @« X S u b € S3. C npyroit croponsi,
azp3
Y5.a(b) :=b.

2. B srom maparpade moKaxkeM, 9T0 HOJTypenieTku Y yIopAa0IeHHbIX Toryrpynd {S, }acy ABILA-
IOTCS TIO/INPAMBIMY TIPOU3BEICHVAMHA PACITMPEHNIA, BO3MOXKHO TIPUCOSTMHEHUEM HYJIA K STUM PACIIH-
PEHUM.

Dycrs (S, -, <) ABaseTCHA YyIOPAAOIEHHOH MOTyTpynnoit 6e3 Hysist, m mycTh () HE ABJIAETCH JIEMEH-
tom S (0 ¢ S). Dacemorpum murokectBo S° := S U {0}. Onpenesum nponssenenne “x” u oTHOMEHUE

nopsagka “<,” na S° ciaenyrommm obpazom:

{ab, ecqm a,b € S;
axb:

0 B IPOTUBHOM CJIydae,
<p:=<U{(0,z) | z € S°}.

Slcno, uro (S°, %, <,) sABAseTca ymopsmodeHHo# nosyrpynnoi, u 0 ssaserca mysgaem S°. Muo-
x)ectBo S aBjaserca nopnosyrpynnoit S°. SIcno Takxe, uro ecau a,b € S, To a x b := ab € S u
<=<yN(S x S), nosromy S sBAseTCHa ynopamouerHoi nommoayrpynnoit S (cm. rakxe [5]).

9ycrb {(Ba, %, <a)}acy €CTHb ceMmeiicTBO ymopsmodeHHBIX mosryrpymm. MuoxectBo [[ B, :=
acY

{(za)aey | o € By} ¢ onepaumeii “” u orHonrenrem nopsiaka “<” onpeneseHHbIMY yCJIOBUAMA

(xa)aeY : (ya)aeY = (xa O ya)aEY;

(xa)aeY j (ya)aeY = T Sa Ya \V/O[ S Y)

SIBJIAETCS YIOOPSIOIeHHoH mosryrpymmoit. s kaxmoro f € Y npoekmus

T3 ! H Ba — Bﬁ | (ma)aey — T
acY
ABnAeTcAa romoMopdusmom “Ha”. [Ind mokasarenbcTBa (bUKCHpyeM HEKOTODBId T € Bg. Ina xa-
KO0ro o € Y 6epeM npousBoibHbIiA x, € B, (B, # (). Torna 75(z,)acy = s

Onpenenenne 3. Dycrb S, { By }acy ABAAIOTCA yIOPsI0IEHHBIMY NOJIYTPYNIAMUA. S HA3BIBAET-
csa nodnpamoim npoussedenuem { B, }tacy, ecim cymecrByer (ynopsmoderHas) nopnonayrpynna T u3s
[T Ba, xoropas uzomopdua S, u 7, (T) = B, Va €Y.
a€Y
SKBI/IBaHeHTHbIM ABJIACTCA CJIEAYIoIee onpeaejJeHme: CymecCTByeT TaKoit 06pa,THO W30TOHHBIN TO-
momopdusm F : S — [[ B,, uro
acY

To(F(S)) = B, Ya €Y (cm. takxe [4]).

B nanbueiiniem 6ymem ucmosib30BaTh CAeyoire 0003HaAYEHUA. D YCTh S ABAETCA MOy PEIIETK O
Y ynopspouennbix nosyrpynn {S,taey, n ansa kaxnoro o € Y nycrs D, o3nadaer (uumeasibHoe)
pacmmmpenne S, , KOTopoe OBLIO TTOCTPOEHO BO BTOPOHl IaCTh TOKA3ATEIHCTBA BHIMIETPUBEIEHHON TEO-
pembr. Ecin o siBiisiercst maumenbmmm asiemenTom Y (r.e. ecoim « X 3 VB € Y), To nmosaraem
B, = D,. Eciiu ke o He #ABJIAETCA HAUMEHBIINM 9JIEMEHTOM Y, TO cymectByer [ € Y Takoe, 9To
a £ (). 9ycrs B, = D%, rne D% sBnsiercs ynopsamoueHHOR 1mOIyrpymmoii, mosmydennoit usz D,
MPUCOEIMHEHNEM HYJIEBOT'O DJIEMEHTA.
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Teopema 2. [Tycmo (S, -, <g) asasemca noaypewemxott Y ynopadowennovr nosyzpynn {Sq }aecy -
Tozda S asasemcs nodnpamovwm npoussedenuem {Bg,tacy, 6 Komopom 0asn xasxrcdozo o € Y aubo
B, = D, aubo B, = D%

JlokasareabCTBO. DycTh a € Y. Kcim o ABJIAETCsT HAUMEHBIMM 3jieMerHToM Y, To B, := D,,.
Taxum obpazom,

{(BeY |a=xpt=Y, Dy:=JSs=]S:=5.

a=p BeY
Teneps paccMOTPUM TOXIECTBEHHOE OTODpaKeHne

152(5,',S5)—>Ba IZDa:S|$—>$,

KOTOpOE, KaK HETPYIHO BUJIETh, ABJIAETCA roMmoMopdusmom “Ha”. OupenesnnM omneparuio ITpou3Beie-

HUA “%,” W OTHOIIeHWe mopsAnka “<*” Ha B, COOTBETCTBEHHO KakK *, = -, 1 < =<g (Tak xe, KaK
ONepPAIMU TPOU3BEIEHN W OTHOIIEHNEe TOPAIKA B S).

Eciu ke o He ABIAETCA HAUMEHBIIUM 3jeMenToM Y, To B, := D% rne 0, — TpPOM3BOJILHBII
ssreMenT, He Bxomaumii B D,. Tenepp D% := D, U {0,} ABAAETCA yIOPATOICHHOI MOSTyTPyIIOii ¢

” u mopankom “<*”, koropas numynuposana u3 (D,,|p, «p,,<p,). (Bmecs <p_ :=<g

a) —

omepammei “x,
N(D, x D,) u3-3a mobasnenus uyis {0,}.)
Hns a,b € D% umeem

ab, ecam a,b € D,;
ax*xy,b:=
0, B IPOTHBHOM CJIydJae,

<l:i=<p, U{(0,,7) | z € D2 }.
DaccMOTpuM 0TOOpaKeHUe

D .
0, :(S,,<g) = By :=D% |z — 0,(z) := Ty COMA T € Lo
0., ecmux ¢ D,.
Hokaxewm, aro orobpaxkenme 6, ssiaserca romomopdusmom. Jdycrs b,c € S. Torma 6,(bc) =
0, (b) *q 0,(c). HeiicrBurensuo, ecom b, ¢ € D, 1o 0,(b) := b, 8,(c) := ¢, bc € D, (1. x. D, saBusercs
nopnosryrpynnoit S), 0,(bc) := be, bk, ¢ :=be, n

0, (bc) = bc =bx, c = 0,(b) x, 0,(c).

Tenepp nycrs b € D, ¢ ¢ D,. Torna 0,(b) := b, 0,(c) := 04, 0,(b) % 04(c) = b, 0, := 0,. Tax

kak b € D, := |J Sp, 1o cymecryer f € Y, a < [ Takoii, uro b € Sz. Tak xkak c € S = |J S; u
a=<pB ey

c¢ D, := U S,, To cymectByer v € Y, @ £ v rakoit, uro ¢ € S,. Teneps be € S - S, C Sg,.
a=xy

Ecin o < By, to a < 4, .. By < v (cm. 3ameqanme 1). Dporusopeune. Taknum obpasom, o A (7.

Hoxaxewm, aro Sz, N D, = 0. Dycrs & € Sz, N D,. Torna z € Sz, u cymecrsyer § € Y, o < 4,
rakoe, uro z € Ss;. Tak xak Sz, N S5 # 0; Bv,0 € Y, to umeer mecro By = §. Torma a < (.
D poruBopeUne.

B cuny be € S, u S, N D, = () umeer mecro be ¢ D,. Cnenosarensro, 0, (bc) := 0,. Dosromy
ea(bc) = ea(b) *o ea(c)'

Cayuwait b ¢ D,, ¢ € D, paccMarpuBaercs aHAJOTUIHO.

dycry b ¢ D, ¢ ¢ D,. Torna 0,(b) := 0,, 0,(c) := 04, 0,(b) *, 0,(c) = 0,. Tak kax d ¢ D, :=

USsubeS= US,, rocymecrsyer takoit § €Y, o £ 3, uro b € S5. Taxk xak ¢ ¢ D, m ¢ € S, 10
a=<d yeY

cymectByer v € Y, a A 7y TaKkoii, uro ¢ € §,. doaromy bc € Sz -5, C Sg,.

Kak u B pesblIyem ciryuae qoKasbBaercs, 91o « A 3. Dosromy Sz, N D, = 0. Torna be ¢ D,
u 0,(bc) :=0,.

Dpennonoxum, uro b <g c¢. Torma 0,(b) <* 0,(c). HeiticrBuresnnro, ecom b ¢ D,,, 1o 6,(b) := 0,.
Tak xak ¢ € S, nmeem 0, (c) € D% . Dockombky 0, aBaserca aynem B D% nmeem 0, (b) <* 6,(c).

a )
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9ycts b € D, :== |J Sg. Torma 6,(b) := b, u cymecrsyer takoit f € Y, a < 3, aro b € S5. Tax
a=p
kak c € S = |J 5, 1o cymecrByer TaKkoii v € Y, uro ¢ € S,. Dockonbky c € S, u § 3 b <g ¢, umeem
~EY

b € (S,]<s- Tax xak Sz N (S,]<g # 0, o f < 7. Dosromy o <, S, C D,, ¢ € D,, u 0,(c) := c.
CiremoBarenbHo,

(0(b),04(c)) = (b,¢) € <5 N(Dy x D,) :=<p. C<* .

Orobpaxenne 6, cropbekrusno. [eiicturesnpro, mycts b € D% := D, U{0,}. Ecom b € D,, ro b € S
(r.x. Dy C S), u0,(b) =b.

Oycrh b = 0,. Tak Kak « He ABJAETCH HAUMEHBIIMM 3JIEMEHTOM B Y, HAWOETCsA TaKOW dJIeMeHT
B €Y, aro a £ (. Torna SsN D, = (. Heitcrsurensno, ecin € Sz N D, 10 & € S3, u cymecTByer
sieMeHT ¥ € Y, a < 7y takoii, aro = € S,,. B cuny Sz NS, # 0 umeem [ =, us 1ero cnenyer a A f3,
a =7y, f =y. DogyIuaIu TpOTUBOPEIHE.

Hna xkaxmooro a € Y ompenenum

i) fo :=1lg, ecnu « ABIAETCA HANMEHBUIAM 3JIEMEHTOM B Y

ii) f, := 6, B IPOTUBHOM CJIyJae.

Torma gsa kaxmgoro « € Y orobpaxenue f, CIOPbEKTUBHBIM rOMOMOP(U3MOM.

DaccMoTpuM 0TOOpaXKeHue

F:(S,-,<s)— H B, |z = (fo(z))acy-

acY

O603naanm wepes “<” nopsamok Ha []| B,. Yoopsmouennas nmosyrpynmna (S, -, <g) sSABIsAETC TOMITPS-
acY

MBIM TpousBeenueM noayrpynn { B, }acy, TOCKOIBKY
a) oroGpaxkenue F' BCIOLy ONPEIETIEHO W ABIISIETC TOMOMOP(MU3MOM;
b) F o6paTHO W30TOHHO.
Y6emumcs B srom. Dycth a,b € S, F(a) <X F(b). Torma a <g b. [eiicrBurenbHo, mMeem

(fa(a))aeY = (fa(a))aeYa u

fala) <5 fa(b) Va €Y. (%)

Ecim « sisnsiercs nanmenbimmm siementom Y, 10 fo(a) := a, fo(b) == b, <!=<gs,ma <gb.
Temeps mpennosi0kum, 910 B Y HET HAUMEHBIIEro 3jieMeHTa. 1orma

fa=0, Ya €Y. (k)

Tak xax a € S = |J S, o cymecrsyer taxoit § € Y, uro a € Sg. B cuny (xx) umeem fz(a) <j fs(b).

a€Y
B cuy (#x%) umeem 03(a) <3 03(b).
Dockonbky a € Sy € | S, := Dg, to a € Dg, noaromy 03(a) := a. Cnenonarennno, a <j 03(b),
B2y

ua € Dg.

Tak kax (a,03(b)) € <jp:=<p, U{(0g,z) | z € DgU{0s}} mwa # 03 (B cuny a € Dg), 10
(a,t%(b)) € SD@ g Dﬁ X D/g. Tak kak 0[3([)) S D/g, nMeemM 95([)) ?é Og, b e Dﬁ, 0[3([)) = b. SOSTOMy
((L,b) € SD@:: SS ﬂ(Dﬁ X Dﬁ) g SS, T. €. G <5 b.

¢) Hna kaxmoro a € Y mmeer mecto o (F(S)) = fo(S) = B,. IeiicrBurensuo, ecimm z € S,
10 F(2) 1= (fa(2))acy, 1 ma(F (7)) = Ta(fa(2))aey = falz) € falS). Kpome Toro, ecm z € S, To
fa(2) = ma(fa(2))aey € ma(F(S)), mosromy fo(S) C ma(F(S)).

Tak kak f, — ciopbekTuBHOE oTobpaxkenue (o € V), 1o ansa kaxaoro o € Y nmeem f,(S) = B,.

Mubi BechbMa TpUBHATEBHBI MOKOWHOMY mpodeccopy Depuxapmy X. Ddelimany u mpodeccopy
K.9.lymy 3a Banmanme K 3T0it padore.
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