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I. IIpeaukatrbl

Omnpenenenne 1. BoickasbiBaHUEM Mol Ha308eMm 110010 hpady, om-
HOCUMENLHO KOMOPOT OCMBICAEHHVM (KOPPEKMHbIM) ABAAEMCA GONPOC
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apisercd, a 222 — 1 > 0 — 3T0 BbICKa3bIBAHIE.
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SIMH B HaIlleM IOHUMAHHUU He SIBJISIOTCH.

Paccmorpum npumep?
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I. IIpeaukatrbl

Omnpenenenne 1. Boicka3biBaHUEM Mol Ha3068eM 110010 hpady, om-
HOCUMENLHO KOMOPOT OCMBICACHHYIM (KOPPEKMHBIM) ABAAECMCA GONPOC
«BEPHA IMA GPada UAU HEeM».

OnpeﬂeﬂeHHe 2. N-MeCTHBbIM IpeamnKaToOM uaU n-MeCTHbIM
npeanKaToOM-BbICKa3bIBaHUEM HA MHOMCECTNGE A nasweaemces 6vl-
cra3sleaHue, uUcCmuHHocmbs UAU  AOHCHOCTL KOMOPO20 0np€d€ﬂ,ﬂ-
EMCA SHAYEHUAMU T NEPEMEHHDLIT, NPUYHEM TN -KdA, COCMABAEHHAA U3

2MUT 3HAYEHU nNepPpeEMEHHLT, Q0AHCHA npuHa(?/Leofcamb MHOHCECTNBY

AXAx...xA,
n pas

Harnpumep, BbicKasbiBaHUe <«JIefiCTBUTEIHLHOE YUCIO T OOJIbIIe Jieii-
CTBUTETHLHOTO YUCTA Y» SIBJISIETCST MPEUKATOM OTHOCHUTEIBHO TTePEeMEeH-
HBIX T, %, IpUYIeM Jijis JTIOObIX 3HAUCHUi X(, Yy MEePEeMEHHBbIX T,y Hapa
(z;y) noszKHa npuHaIeKaTh MHOKeeTBy R X R = R,
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P(xy,...,x,) oupenensier (byHKINIO UCTUHHOCTH Qp(X1,...,Ty,), 3a-
naBaeMyto (popMyIIoit

@P(ﬂ?l, R ,.CUn) —
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B joruke mac mHTEpecyeT B IHEPBYIO OYEPENb 3HAYCHUE UCTNUHHO-
CMu, BbICKA3bIBaHUs (& He, HAIIPUMEp, ero SMOINOHAbHAS OKPACKA HJIN
JuinHa (DOPMYJIBI, 3aJaloleil 970 BbhICKa3biBanue u T.11.). [Ipegukar
P(xy,...,x,) oupenensier (byHKINIO UCTUHHOCTH Qp(X1,...,Ty,), 3a-
naBaeMyto (popMyIIoit

1,

eciu  P(xq,...,x,);
@P(ﬂ?l,..-,ﬂfn): 0 ( ! )

ecn —P(xq,. .., x,).
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o P:
® «BbICKa3biBaHUue P MCTUHHOY

JIOTMYECKU 9KBUBaJICHTHDI.



I. IIpeaukatrbl

B joruke mac mHTEpecyeT B IHEPBYIO OYEPENb 3HAYCHUE UCTNUHHO-
CMu, BbICKA3bIBaHUs (& He, HAIIPUMEp, ero SMOINOHAbHAS OKPACKA HJIN
JuinHa (DOPMYJIBI, 3aJaloleil 970 BbhICKa3biBanue u T.11.). [Ipegukar
P(xy,...,x,) oupenensier (byHKINIO UCTUHHOCTH Qp(X1,...,Ty,), 3a-
naBaeMyto (popMyIIoit

1, ecm P(xy,...,z,);

PP(L1; . Tn) = 0, ecim —P(xy,...,2,).

HacTo, ropops o IpejauKaTe, UMEIOT B BUJY COOTBETCTBYIONIYIO (hyIK-
1o uctuHHOCTH. [lodTOMY IpeluKaT B CMbIC/e JAHHOI'O BBIIIE OIIpe-
JesIeHnsl Mbl OyJieM Ha3bIBATh ellle ITPeInKaTOM-BbICKa3bIBaHEM, 2
KpoMe TOI'o, ceiivac orpeaeuM elle OJIHO ITOHUMaHue TePMUHa, «IIPe/In-
KaT», KOTopoe OylieM Ha3bIBaTh MPeAnKaToOM-(yHKITIEI].
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OmnpenesieHne 3. n-MeCTHBIM HPeauKaToM-QYHKIIMEH Ha MHOodCe-
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n pas

deiEﬂ/L@%GHWLHO@ MHOHCECTNEO.
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Omnpenesienne 3. n-MeCTHBIM TIpeAuKaTOM-(DYHKITAEH 1a MHodice-

cmee A naszweaemcs pyrruus p: AXAX...xA— D, ede D —
n pas
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I. IIpeaukatrbl

Omnpenesienne 3. n-MeCTHBIM TIpeAuKaTOM-(DYHKITAEH 1a MHodice-

cmee A naszweaemcs pyrruus p: AXAX...xA— D, ede D —
n pas

deiEﬂ/L@%GHWLHO@ MHOHCECTNEO.

Mur 6yiem cunrarth, 1to D = {0, 1}.

MbI GyjieM THCATB TPOCTO «MPEJNKATS BMECTO «IIPeIrKaT-(DOyHKIHS»
WA «TIPEINKAT-BBICKA3bIBAHIE» B CHTYAINH, KOTJa U3 KOHTEKCTa sICHO,
B KAKOM CMBICJIE TOHUMAETCA TePMUH <ITPEINKATS.



II. OrHolmeHus U NpeaANKaTHI

OmnpenesieHne 3. n-MeCTHBIM HPeauKaToM-QYHKIIMEH Ha MHOodCe-
cmee A naszweaemcs pyrruus p: AXAX...xA— D, ede D —
n pas

dsyxa/zemeﬂmnoe MHOHCECTNEO.

OCHOBHOIl $I3bIK COBPEMEHHON MaTeMaTUKU — 3TO SI3LIK TeOPUI MHO-
JKECTB.
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Omnpenesienne 3. n-MeCTHBIM TIpeAuKaTOM-(DYHKITAEH 1a MHodice-

cmee A naszweaemcs pyrruus p: AXAX...xA— D, ede D —
n pas

deIﬂ/L@%GHWlHO@ MHOHCECTNEO.

Onpenenenue 4. n-MEeCTHbBIM OTHOIIIEHUEM (UAU, ECAU 3HAYEHUE T
ACHO U3 KOWMEKCMa, Mo OTHOIIEHUEM ) HA3LEAEMCA NPOUEONLHOE
nodmmootcecmeo P mmnoorcecmea Ay X Ay X ... X A,,.

B ciyuae, kora P = A; x Ay X ... x A, ornomerne P HasbiBaeTcs
YHUBEPCAJbHBIM OTHOIIIEHUEM.



II1I. TIlepeBoj c s3bIKa NpeanKaTOB HAa S3bIK OTHOIIEHU 1 00-
paTHO

Kaxk 00b19HO, B cuTyalyy, KOrjia JJisl BhIpasKeHus OJHOI 1 TOI »Ke MbIC-
JIN MOYKHO BOCIIOJIB30BATbCSI PA3/JINIHBIMU S3bIKAMU, aKTyaJIbHOM SIBJISI-
eTcsl 3ajlada aJIeKBATHOI'O IIEPEBO/Ia ¢ OJIHOIO sI3bIKA Ha, JPYTOii.
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paTHO
[Tpenukary-BbicKa3biBauuio P(x,...,x,) coorBercTBYyeT (hyHK-
s
[ 1, ewm P(xy,...,2x,) UCTUHHO
op(T1,...,Ty) = 0
, ecmn  P(xy,...,x,) 10XKHO
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paTHO
[Tpenukary-BbicKa3biBauuio P(x,...,x,) coorBercTBYyeT (hyHK-
s
[ 1, ewm P(xy,...,2x,) UCTUHHO !
op(T1,...,x,) = 0 (1)
, ecmn  P(xy,...,x,) 10XKHO

IIpeaukary-yHKIINM (pp COOTBETCTBYET BBICKA3bIBAHUE, JIOIHTYE-
CKHU 9KBUBAJICHTHOE, HAIIPUMED, BBICKA3bIBAHUIO ©p(T1, ..., T,) = 1, T.e.

P(xy,...,z,) < oplag,...,2,) =1 (2)
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IIpeaukary-Bpicka3piBaHUlO P Ha MHOXKecTBe A OyleM CTaBUTH B
coorBercTBre oTHOIIeHe Pp C A", onpejesnentoe hopMyJIOii:

Op =
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aaMm (2) u (3), 9TOMy TpeINKATY-BBICKA3BIBAHUIO COOTBETCTBYET OTHO-
IMeHne
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paTHO

IIpeaukary-Bpicka3piBaHUlO P Ha MHOXKecTBe A OyleM CTaBUTH B
coorBercTBre oTHOIIeHe Pp C A", onpejesnentoe hopMyJIOii:

@p:{(al,ag,...,an)P(al,ag,...,an)}. (3)

B wacrnoctu, eciim ¢ — mpeamkar-pyHKIMs, TO COIIACHO (OpPMY-
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IMeHne
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II1I. TIlepeBoj c s3bIKa NpeanKaTOB HAa S3bIK OTHOIIEHU 1 00-
paTHO

IIpeaukary-Bpicka3piBaHUlO P Ha MHOXKecTBe A OyleM CTaBUTH B
coorBercTBre oTHOIIeHe Pp C A", onpejesnentoe hopMyJIOii:

@p:{(al,ag,...,an)P(al,ag,...,an)}. (3)

B wacrnoctu, eciim ¢ — mpeamkar-pyHKIMs, TO COIIACHO (OpPMY-
aaMm (2) u (3), 9TOMy TpeINKATY-BBICKA3BIBAHUIO COOTBETCTBYET OTHO-
IMeHne

CD((,DZI) — {(a’laa’Qa . '7an) ‘ Qp(a/hag, . ‘7an) — ]‘} : (4)

Ilepexoa ot orHomeHuss ¢ K mnpeaukaTy-BbICKa3bIBaHUIO [Py
MOYKHO OCYIIECTBUTH C ITOMOIIBIO (POPMYJIBI:
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paTHO

IIpeankary-BbicKa3piBaHUIo P Ha MHOXKecTBe A OyjieM cTaBUTH B
coorBercTBre oTHoteHne ®p C A", onpenenennoe HOpMyIIOiL:

@p:{(al,ag,...,an)P(al,ag,...,an)}. (3)

B wactnoctu, ecim ¢ — npeauKaT-PyYHKIUSA, TO coriacio (opmy-
daM (2) m (3), 9TOMY IpPEJINKATY-BBICKA3BIBAHUIO COOTBETCTBYET OTHO-
IeHwe

D1y = {(al,ag, Cey ) ‘ olay, ag, ... a,) = 1} : (4)

Ilepexon ot otHomienuss ¢ K mpeankKaTy-BbICKA3LIBAHUIO Py
MOYKHO OCYIIECTBUTH C IIOMOIIBIO POPMYJIEL:

P@(ala as, ..., an)



II1I. TIlepeBoj c s3bIKa NpeanKaTOB HAa S3bIK OTHOIIEHU 1 00-
paTHO

IIpeankary-BbicKa3piBaHUIo P Ha MHOXKecTBe A OyjieM cTaBUTH B
coorBercTBre oTHoteHne ®p C A", onpenenennoe HOpMyIIOiL:

@p:{(al,ag,...,an)P(al,ag,...,an)}. (3)

B wactnoctu, ecim ¢ — npeauKaT-PyYHKIUSA, TO coriacio (opmy-
daM (2) m (3), 9TOMY IpPEJINKATY-BBICKA3BIBAHUIO COOTBETCTBYET OTHO-
IeHwe

D1y = {(al,ag, Cey ) ‘ olay, ag, ... a,) = 1} : (4)

Ilepexon ot otHomienuss ¢ K mpeankKaTy-BbICKA3LIBAHUIO Py
MOYKHO OCYIIECTBUTH C IIOMOIIBIO POPMYJIEL:

Py(ay,as,...,a,) < (ai,a9,...,a,) € . (5)
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paTHO

Ilepexon ot orHOIeHns ¢ MpeanKaTy-BbICKA3bIBAHIIO Py  MOXK-
HO OCYIIECTBUTDH C IIOMOIIBIO POPMYJIEL:

Ps(ay,as,...,a,) < (ai,a9,...,a,) € . (5)

Ilepexon or orHomeHus ¢ K npeaukary-(pyHKIUU @Qp, MOXKHO
OCYIIECTBUTH ¢ TIOMOIbI0 (hopmyit (1) u (6)



II1I. TIlepeBoj c s3bIKa NpeanKaTOB HAa S3bIK OTHOIIEHU 1 00-
paTHO

Ilepexon ot orHOIeHns ¢ MpeanKaTy-BbICKA3bIBAHIIO Py  MOXK-
HO OCYIIECTBUTDH C IIOMOIIBIO POPMYJIEL:

Ps(ay,as,...,a,) < (ai,a9,...,a,) € . (5)

Ilepexon or orHomeHus ¢ K npeaukary-(pyHKIUU @Qp, MOXKHO
OCYIIECTBUTH ¢ TIOMOIbI0 (hopmyit (1) u (6)

opy (a1,a9,...,a,) =



II1I. TIlepeBoj c s3bIKa NpeanKaTOB HAa S3bIK OTHOIIEHU 1 00-
paTHO

Ilepexon ot orHOIeHns ¢ MpeanKaTy-BbICKA3bIBAHIIO Py  MOXK-
HO OCYIIECTBUTDH C IIOMOIIBIO POPMYJIEL:

Ps(ay,as,...,a,) < (ai,a9,...,a,) € . (5)

Ilepexon or orHomeHus ¢ K npeaukary-(pyHKIUU @Qp, MOXKHO
OCYIIECTBUTH ¢ TIOMOIbI0 (hopmyit (1) u (6)

1, ecmu (ai,a9,...,a,) € P;

Ppy (a1,02, ..., 0,) = { 0 (6)

ecin (ay, as, ..., a,) ¢ ®.



II1I. TIlepeBoj c s3bIKa NpeanKaTOB HAa S3bIK OTHOIIEHU 1 00-
paTHO

Taxum oOpazoM, Me¥KJly N-MECTHBIMU IIpeJInKaTaMyu Ha MHOXKECTBE
A n orsomenussmMu u3 A" cyiiecrByeT TecHasl CBsI3b. IJTa CBA3bL €CTe-
CTeHHasl, IpuIeM OTOOparKeHHsI MHOXKeCTBa OTHOIIEHMIT Ha MHOYKECTBO
peINKATOB-BbICKA3bIBAHUI U IPEIUKATOB-(PYHKINI ABJISIIOTCA B3aUMHO
oJIHO3HAUHBIMU. [loaTOMY Ha HpaKTHKe COOTBETCTBYIOIINME JPYI JIPYLY
IpeINKAThl 1 OTHOIIEHUST OTOXKIECTBIISAIOTCS 1 YaCTO FOBOPSIT: «OTHOIIIE-
HIUE PaBEHCTBAa», «OTHOIIEHUE 110/I001sI», «OTHOIIEHUE IIPUHAJIIEYKHOCTH »
1 JayKe «OTHOIIeHne <», XOTs Ha CaMOM Jlejie B 9TUX CJIydasX UMETCsI

B BHJIY IPEINKATHI .

[Tpudem He Bceria IpeauKaThl-BbICKA3bIBAHN, KaK, HAIIPUMED, B IIPOrPaMMUPOBAHIH, KOIIa Pe-
3yJILTATOM IIPOBEPKU ycjIoBus sipjsercs 3uadenne ucrunnoctu « TRUE, FALSE» unu «0, 1».



IV. DbunapHble OTHOIIIEHUS

OnpeﬂeﬂeHI/Ie . ﬂey./wecmﬁwe ommouenue Ha mMroxcecmsee A nasviea-
eMmcA 61/IHapHI)IM OTHOIIIEeHneM.

Eciu R — 6unapHoe OTHOIIEHHE, TO 9acTO BMecTo (x,y) € R nuiiyT
xRy. 10 coryalienue BbI3BaHO TeM 00CTOATE/ILCTBOM, YTO BCTPEUAIOIN-
ecsi OOBIYHO B MaTeMaTHKe OTHOIIEHUs] UMEIOT MMOXOXKYIO BalliCh: T = 1/,
r<y,rCy,r €y u I 3Jaechb CUMBOJI R HY:KHO HHTEPIPETUPOBATH
CKOpee He KaK MHOXKECTBO, & KaK 3aMeHUTe/Ib CUMBOJIOB =,<,C, €, u

T.1I.



IV.1l. 4d3bikm Teopum OMHAPHBLIX OTHOHIEHUII

Teopus OmHAPHBIX OTHOIICHU TIpeICTaBIACT cOOOM TpeKpacHbIil ITpu-
Mep HCIIOJIL30BaHUs MaTeMaTHKN, KakK sS3blka. J[eJo B TOM 9TO MOYKHO
cchopMyIUpoBaTL PsJl MOHATHI, B HEKOTOPOM CMBbIC/IE SKBUBAJIEHTHBIX
OMHApPHOMY OTHOIIEHUIO, HO OTHOCSIINXCA K Pa3HbIM pasjie/iaM MaTeMa-
TKU. Kak roBopsiT, 9T0 MOHATHE MOXKHO CPOPMYIUPOBATH «HA PA3HBIX
MaTeMaTUIeCKUX SI3bIKaxy. [IpuBenem psiji TaKUX IPUMEPOB



IV.1l. 4d3bikm Teopum OMHAPHBLIX OTHOHIEHUII

Z1I3BIK MHOXKECTB. BI/IHapHOe OTHOIIEHUE, KaK MHO?KECTBO — 9TO UCXO/-
HO€ OIlIpEJIEJIECHNE 6MH&pHOFO OTHOLICHN .



IV.1l. 4d3bikm Teopum OMHAPHBLIX OTHOHIEHUII
Z13bIK MHO>KECTB.

A3pik dyHkmii. Kak Mbl oT™Medasn Bbllle, OnHapHoMy OTHOIIEHHIo R
1, ecmu (z,y) € R

CTABUTCS B COOTBETCTBUE IPEJIUKAT 1'(X, Y) = 0. ecun(r.y) ¢ R
J ?



IV.1l. 4d3bikm Teopum OMHAPHBLIX OTHOHIEHUII
Z13bIK MHO>KECTB.
A3bIK pyHKITNIIA.

A3bIK BhICKa3bIBanuii. bunaprnomy orHomennio R cooTBeTcTByeT BbI-
ckazbiBanue (r,y) € R. Bamerum, 910 R COCTOUT U3 BCEX TeX Map
(x,y), T KOTOPBIX 9TO BbICKA3bIBaHME BepHO. Takum 00pazoM,
STHM BbICKa3bIBaAHKEM OUHAPHOE OTHOIIeHIe R OlpeessieTcst MO THO-
CTBIO 1 OJIHO3HAYHO.



IV.1l. 4d3bikm Teopum OMHAPHBLIX OTHOHIEHUII
Z13bIK MHO>KECTB.
A3bIK pyHKITNIIA.

SI3bIK BhICKasbIBaHUiA. Hanpumep, BbICKa3bIBAHUE «HATYDPAJILHOE
YUCJIO M JeJIUTCS Ha HATYPaJbHOE YHUCIO 7 HAIEJ0» OLpPees-
er ornomenne R = {(2;1),(3;1),(4;2),...}. IIpu sT0M 9TO BBICKA-
3bIBAHUE JIOTMYECKU IKBUBAJEHTHO BbICKasbiBaHuio (m,n) € R,
TO €CTb UCTNUNHOCTb NEPGO20 GHICKA3BLEANUL GACUEM UCTNUHHOCTI
6MOPO20 GHICKAZBIGANUA, U HAOOOPOMN, UCTUHHOCTL 6MMOP020 BbICKI-
BVBAHUA BACUEM UCTNUHHOCTID NEPEO20 BICKA3BEAHUA (9TO OTpeie-
JIEHHE JIOPHYECKO! SKBUBAJIEHTHOCTH BblcKasbiBaHuil). PakTudecku
00bSIBJICHHBIN paHee mepexoj] K 0bo3Hauenuto xRy smecto (z,y) € R
OCYILECTBJISIET «IIEPEBO» C A3BIKA MHOYXKECTB Ha SI3bIK BbICKA3LIBA-
HUIL.



IV.1l. 4d3bikm Teopum OMHAPHBLIX OTHOHIEHUII
Z13bIK MHO>KECTB.

A3bIK pyHKITNIIA.

A3LIK BBICKA3BIBAHMIA.

A3bIK opueHTUPOBaHHBIX I'padoB. [lycts Ounapnoe otnomenue R
OlpeJIeJIeHO Ha MHOyKecTBe A, cocTosieM n3 HeDObIIOr0 YUcIa, 3J1e-
MeHTOB. KarKJ oMy 3JIEMEHTY a MHOXKeCTBa A B3aUMHO OJHO3HAUHBIM
00pasoM MOCTABUM B COOTBETCTBHE TOUKY ILJIOCKOCTU ¢(a), HA3bIBaE-
Myto BepiuHoii rpada, u u3 troukn g(a) B Touky ¢(b) Oymer warn
cTpesika (HasbiBaeMast JIyrofii rpada) Torga n TOJIbKO TOrja, KOrja
aRb. Ecin jyra njer us g(a) B 3Ty 2Ke TOUKY, TO ecThb alRa, To Takasi
ayra HasbiBaeTcst metrdieit. [loydaromuiics rpad (Todnee, ero rpa-
dbueckast Mojiesib) Jijist OTHOIIeHUsT R Mbl O6yjieM obosuadats ['(R).



IV.1l. 4d3bikm Teopum OMHAPHBLIX OTHOHIEHUII
Z13bIK MHO>KECTB.

A3bIK pyHKITNIIA.

A3LIK BBICKA3BIBAHMIA.

A3LIK opueHTHpPOBaHHBIX I'padoOB. A3BIK TeOPUN OPUEHTHPOBAHHBIX
rpadoB ObIBAET OYeHb HAIISIJeH il HeOOIbIINX MHOYKeCTB A, u 110-
9TOMY YACTO IPUMEHSIETCsT JIazke B OBITY: 9TO U CXeMa MeTpo (Tam
BMECTO B3aMMHO OOPATHBIX JIYT PUCYIOT IPOCTO OTPE30K), U CXEMBbI,
MOSICHAIOTIIE, KaK MPOATH K HY>KHOMY MecTy (a n b HaXojsITest B CO-
OTBETCTBYIOIIEM OTHOIIEHWH, €CJIM €CTh IPAMOIl IPOXOJ U3 MECTa
K MecTy b), ¥ CXeMbl HOJIUHEHHOCTH B HEKOTOPBIX YUPEKJICHUIX N
OpraHu3alysgX, HallpUMepP, B apMUN, U T.II.

PaccmoTrpers npumep?



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

PedaekcuBaocTh. bunapnoe ornomenne R nasbiBaeTcss pedJieKCUB-
HbIM, eciit Va € A (a;a) € R.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

PedaekcuBaocTh. bunapnoe ornomenne R nasbiBaeTcss pedJieKCUB-
HbIM, eciit Va € A (a;a) € R.

Ha g3bike mpeinkaToB-QpyHKIUN oIydaeM, 9To



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

PedaekcuBaocTh. bunapnoe ornomenne R nasbiBaeTcss pedJieKCUB-
HbIM, eciit Va € A (a;a) € R.

Ha a3bike mpenKaToB-byHKINI TO/IydaeM, 9T0 044 4100020 STeMeH-
Ta a 13 A uMeeT MecTo TOXK1ecTBO 1(a, a) = 1. Ha s3bike mpeiukaToB-
BBICKA3BIBAHUI T10JTyUaeM, 9TO JIjisd JII000ro a € A cripaBejinBo apa.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

PedaekcuBaocTh. bunapnoe ornomenne R nasbiBaeTcss pedJieKCUB-
HbIM, eciit Va € A (a;a) € R.

Ha a3bike mpenKaToB-byHKINI TO/IydaeM, 9T0 044 4100020 STeMeH-
Ta a 13 A uMeeT MecTo TOXK1ecTBO 1(a, a) = 1. Ha s3bike mpeiukaToB-
BBICKA3BIBAHUI T10JTyUaeM, 9TO JIjisd JII000ro a € A cripaBejinBo apa.

Ha s3pike opuenTupoBanibix rpadgos — B rpade ['(R)



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

PedaekcuBaocTh. bunapnoe ornomenne R nasbiBaeTcss pedJieKCUB-
HbIM, eciit Va € A (a;a) € R.

Ha a3bike mpenKaToB-byHKINI TO/IydaeM, 9T0 044 4100020 STeMeH-
Ta a 13 A uMeeT MecTo TOXK1ecTBO 1(a, a) = 1. Ha s3bike mpeiukaToB-
BBICKA3BIBAHUI T10JTyUaeM, 9TO JIjisd JII000ro a € A cripaBejinBo apa.

Ha st3bike opuentupoBannbix rpados — B rpade ['(R) kaxkjias Bep-
IM1Ha, «CHabOKeHay IeTJIel.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

PedaekcuBaocTh. bunapnoe ornomenne R nasbiBaeTcss pedJieKCUB-
HbIM, eciit Va € A (a;a) € R.

[ToguepkaeMm, 9T0 pedIeKCUBHOCTH — 3TO CBOICTBO OMHAPHOTO OT-
HOIIIEHUSA 6 UeA0M, & He OTIe/IbHOI BepImHbI. Heavasa, Halpumep,
cKazaTh «OoTHollenne R pedieKCUBHO B BepIINHE .

Apnsiercst i pedpIeKCUBHBIM OTHOIIIEHKE JeJIUMOCTH HAIIEJ0 Ha MHO-
YKECTBE HEOTPUIATEIbHBIX IEJIbIX TNce’



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

PedaekcuBaocTh. bunapnoe ornomenne R nasbiBaeTcss pedJieKCUB-
HbIM, eciit Va € A (a;a) € R.

[ToguepkaeMm, 9T0 pedIeKCUBHOCTH — 3TO CBOICTBO OMHAPHOTO OT-
HOIIIEHUSA 6 UeA0M, & He OTIe/IbHOI BepImHbI. Heavasa, Halpumep,
cKazaTh «OoTHollenne R pedieKCUBHO B BepIINHE .

Apnsiercst i pedpIeKCUBHBIM OTHOIIIEHKE JeJIUMOCTH HAIIEJ0 Ha MHO-
YKECTBE HEOTPUIATEIbHBIX IEJIbIX TNce’

Her, ne gasngercs, nockoyubky (0 He geanTcd Hanesno Ha 0.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

PedaekcuBaocTh. bunapnoe ornomenne R nasbiBaeTcss pedJieKCUB-
HbIM, eciit Va € A (a;a) € R.

[ToguepkaeMm, 9T0 pedIeKCUBHOCTH — 3TO CBOICTBO OMHAPHOTO OT-
HOIIIEHUSA 6 UeA0M, & He OTIe/IbHOI BepImHbI. Heavasa, Halpumep,
cKazaTh «OoTHollenne R pedieKCUBHO B BepIINHE .

Ornomrenne < He pedieKCUBHO. ABjsiercst i pedIeKCUBHBIM OTHO-
IIeHNEe «9eJIOBEK I HPABUTCS YEJIOBEKY UY» !



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

PedaekcuBaocTh. bunapnoe ornomenne R nasbiBaeTcss pedJieKCUB-
HbIM, eciit Va € A (a;a) € R.

[ToguepkaeMm, 9T0 pedIeKCUBHOCTH — 3TO CBOICTBO OMHAPHOTO OT-
HOIIIEHUSA 6 UeA0M, & He OTIe/IbHOI BepImHbI. Heavasa, Halpumep,
cKazaTh «OoTHollenne R pedieKCUBHO B BepIINHE .

Ornomrenne < He pedieKCUBHO. ABjsiercst i pedIeKCUBHBIM OTHO-
IIeHNEe «9eJIOBEK I HPABUTCS YEJIOBEKY UY» !

He pediekcnBHO, TOCKOJIBKY, YBBI, HE BCe JIIOJ1 HpaBATCs caMi cebe.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CuMmMeTpu9IHOCTD. BrHapHoe oTHOIeHIe R HAa3bIBaeTCsl CAMMETPU Y-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CuMmMeTpu9IHOCTD. BrHapHoe oTHOIeHIe R HAa3bIBaeTCsl CAMMETPU Y-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.
Ha sasbike npeaukaroB-DyHKIMA CUMMETPUIHOCTH OTHOIIEeHUsT R
O3HAYAEeT, YTO



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CuMMeTpuYHOCTh. Bunapnoe ornomenne R Ha3blBaeTca CUMMeTPUY-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.
Ha aspike npeukaToB-QpyHKIUI CUMMETPUYIHOCTL OTHONICHHS R
o3Havaet, 9ro eciau r(x,y) =1, To r(y,z) = 1.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA
Pedaekcupuocts. Va € A (a;a) € R.

CuMmMeTpu9IHOCTD. BrHapHoe oTHOIeHIe R HAa3bIBaeTCsl CAMMETPU Y-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.

Ha asbike npeukaroB-pyHKIMI CUMMETPUYHOCTL OTHOIICHUS R
o3Havaet, 9ro eciau r(x,y) =1, To r(y,z) = 1.

Ha s3bike Hpe,ZLI/IKaTOB—BbICK&SbIBaHI/Iﬁ nMeeM

Tpy = Ypr.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA
Pedaekcupuocts. Va € A (a;a) € R.

CuMmMeTpu9IHOCTD. BrHapHoe oTHOIeHIe R HAa3bIBaeTCsl CAMMETPU Y-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.

Ha sasbike npeankaToB-pyHKINE CUMMETPUIHOCTDh OTHOIIeHUsT R
o3Havaet, 9ro eciau r(x,y) =1, To r(y,z) = 1.

Ha A3BIKE Hpe,ZLI/IKaTOB—BbICK&BbIBaHI/Iﬁ nMeeM
Tpy = Ypr.

Ha s3bike opueHTHpPOBAHHBIX IpadOB CUMMETPUIHOCTH O3HATAET,

aTo BesiKast jiyra numeet B rpade ['(R) obparnyio: /



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CuMmMeTpu9IHOCTD. BrHapHoe oTHOIeHIe R HAa3bIBaeTCsl CAMMETPU Y-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.
Kak 1 B ciiydae ¢ pedJIeKCHBHOCTHIO, CUMMETPUTHOCTD SABJISAETCH
CBOIICTBOM OTHOIIEHUST 6 UEAOM, HEAb3A CKA3aTh «OTHOIIeHHe R st
ITUX 9JIEMEHTOB CHMMETPUYIHO, a JIjist TeX — HeT».



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CuMmMeTpu9IHOCTD. BrHapHoe oTHOIeHIe R HAa3bIBaeTCsl CAMMETPU Y-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.
Kak 1 B ciiydae ¢ pedJIeKCHBHOCTHIO, CUMMETPUTHOCTD SABJISAETCH

CBOIICTBOM OTHOIICHUYA 6 UENAOM, HENDB3A CKa3aThb «OTHOIIICHUEC R JLJIA
9TUX IJIEMEHTOB CUMMETPUYIHO, a AJId TEX — HET>.

ABasgioTces M CUMMETPUYHBIMI OTHOIIEHNS: OTHOIIECHE PABEHCTBA, 1
OTHOIIIEHNE POACTBA MEXKIY JIIOJIbMU?!



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CuMmMeTpu9IHOCTD. BrHapHoe oTHOIeHIe R HAa3bIBaeTCsl CAMMETPU Y-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.
Kak 1 B ciiydae ¢ pedJIeKCHBHOCTHIO, CUMMETPUTHOCTD SABJISAETCH

CBOIICTBOM OTHOIICHUYA 6 UENAOM, HENDB3A CKa3aThb «OTHOIIICHUEC R JLJIA
9TUX IJIEMEHTOB CUMMETPUYIHO, a AJId TEX — HET>.

ABasgioTces M CUMMETPUYHBIMI OTHOIIEHNS: OTHOIIECHE PABEHCTBA, 1
OTHOIIIEHNE POJACTBA MexKay JiroabMu? a.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CuMmMeTpu9IHOCTD. BrHapHoe oTHOIeHIe R HAa3bIBaeTCsl CAMMETPU Y-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.
Kak 1 B ciiydae ¢ pedJIeKCHBHOCTHIO, CUMMETPUTHOCTD SABJISAETCH

CBOIICTBOM OTHOIICHUYA 6 UENAOM, HENDB3A CKa3aThb «OTHOIIICHUEC R JLJIA
9TUX IJIEMEHTOB CUMMETPUYIHO, a AJId TEX — HET>.

Bceera akryaabHOe, 0COOEHHO JIJIsT MOJIOJIBIX JIIOJIeil, OTHOIIEHUE «JIF0-
OUT», K COXKaJIeHNIO, He CUMMETPUYIHO, He BCeria JII0OOBb ObIBaeT B3a-
UMHO#. MO2KHO JIn cKa3aTh: «OTHOIIEHNE «JII0OUT» He BCer1a CUMMeT-
PUYIHO» !



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CuMmMeTpu9IHOCTD. BrHapHoe oTHOIeHIe R HAa3bIBaeTCsl CAMMETPU Y-
ubIM, eciin Va,b € A (a;b) € R = (b;a) € R.
Kak 1 B ciiydae ¢ pedJIeKCHBHOCTHIO, CUMMETPUTHOCTD SABJISAETCH

CBOIICTBOM OTHOIICHUYA 6 UENAOM, HENDB3A CKa3aThb «OTHOIIICHUEC R JLJIA
9TUX IJIEMEHTOB CUMMETPUYIHO, a AJId TEX — HET>.

Bceera akryaabHOe, 0COOEHHO JIJIsT MOJIOJIBIX JIIOJIeil, OTHOIIEHUE «JIF0-
OUT», K COXKaJIeHNIO, He CUMMETPUYIHO, He BCeria JII0OOBb ObIBaeT B3a-
UMHO#. MO2KHO JIn cKa3aTh: «OTHOIIEHNE «JII0OUT» He BCer1a CUMMeT-
PUYIHO» !

CUMMETPUIHOCTh — CBOMCTBO BCEIO OTHOIIEHMS, & He 0COOEHHOCTD
OTJIeJIbHBIX BEPIINH, JlayKe BeCbMa JIOCTONHBIX YBarKeHUsl U JIr0OBH!



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.
CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

AHTUCHMMETPUYHOCTh. BunapHoe orHolienne R Ha3biBaeTcs aHTHU-
(a;b) € R,

(b:a) € R = a=b.

CUMMETPUYHBIM, eciint Va,b € A {



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.
CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

AHTUCHIMMeTpUYHOCTh. bunapHoe oTHoleHne R Ha3bIBaeTCd aHTH-
(a;b) € R,
(b;a) € R

Ha sa3bike moaMHoXkecTB: B R He MOTYT OJIHOBPEMEHNHO COHAEPKATHCs

CUMMETPUYHBIM, eciint Va,b € A { = a=0.

(a,b) u (b,a) aasa pasauaHbX a, b.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.
CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

AHTHCUMMeETPUYIHOCTL. buHapHoe oTHolleHue [ Ha3bIBaeTCsd aHTH-
(a;b) € R,
(b;a) € R
Ha sa3bike moaMHoXkecTB: B R He MOTYT OJIHOBPEMEHNHO COHAEPKATHCs
(a,b) u (b,a) aasa pasauaHbX a, b.

CUMMETPUYHBIM, eciint Va,b € A = a=0.

Ha si3bIke BhICKa3bIBAHWIL: /11 PA3INIHbBIX @, b 13 BhICKa3bIBAHWI apb
u bpa, KaK MUHUMYM, OJIHO ABJISI€TCS HEBEPHBIM.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.
CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

AHTUCHIMMeTpUYHOCTh. bunapHoe oTHoleHne R Ha3bIBaeTCd aHTH-
(a;b) € R,
(b;a) € R

Ha sa3bike moaMHoXkecTB: B R He MOTYT OJIHOBPEMEHNHO COHAEPKATHCs

CUMMETPUYHBIM, eciint Va,b € A = a=0.

(a,b) u (b,a) aasa pasauaHbX a, b.
Ha s13biKke BhICKA3bIBAHUIL: JI7IsT pA3INIHBIX @, b 13 BhICKa3bIBaHUiT apb

u bpa, KaK MUHUMYM, OJIHO ABJISI€TCS HEBEPHBIM.

Ha si3bike opreHTHPOBaHHbBIX I'PAMOB: HU Y OJHOI JIyIU, KPOMeE IeTIIH,
HET 0OPATHOIL.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.
CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

AHTUCHIMMeTpUYHOCTh. bunapHoe oTHoleHne R Ha3bIBaeTCd aHTH-
(a;b) € R,
(b;a) € R

Mozket i oTHOIIEHNE OBITD OAHOBPEMEHHO CUMMETPHUYIHbBIM U aHUTH-

CUMMETPUYHBIM, eciint Va,b € A = a=0.

CUMMETPUIHBIM !



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.
CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

AHTUCHIMMeTpUYHOCTh. bunapHoe oTHoleHne R Ha3bIBaeTCd aHTH-
(a;b) € R,
(b;a) € R

AHTHCHMMGTpH‘IHblM N CUMMETPUYHBIM ABJIAETCHA ABJIAECTCA ITIOAMHO-

CUMMETPUYHBIM, eciint Va,b € A = a=0.

2KECTBO OTHOIIEHH A PaBEHCTBA.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CummerpuyHocTh. Va,b € A (a;b) € R = (b;a) € R.
(a;b) € R,
(b;a) € R

TpaH3I/ITI/IBHOCTI:>. TpaH3I/ITI/IBHbIM Ha3bIBaeTCdA TaKOE€ OTHOIIIECHNE R,

(a;b) € R,
gyro Va,b,c € A { (b:c) € R

AHTHCUMMETPUYIHOCTD. Va,b € A { = a=0>.

= (a;c) € R.



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

:b
AHTHCUMMETPUYIHOCTD. Va,b € A (a;0) € R, = a = 0.
(b;a) € R
TpansuruBHOCTh. TpaH3UTUBHBIM Ha3LIBACTCS TaKoe oTHOIIeHne R,
b)) € R
gyro Va,b,c € A EZ;’C)):R’ = (a;c) € R.

Ocobenno HarvistiHa TPAH3UTUBHOCTb Ha A3BIKE OPUEHTHPOBAHHDBIX
rpacos: st rpada G(R) TpaH3UTUBHOIO OTHOIIeHHs R ecin ecThb
«00Ox0/IHOI MapiipyT» a, (a,b), b, (b, ¢), ¢, coeMHSIONUIT BEPITUHBI
a U ¢, To 00sI3aTeIbHO €CTh U «KOPOTKUIi, MpsiMoii» IyTh a, (a,c), c.
MHBIME CJIOBAME, <YTOJKU» BUJA ~ N\ «3aMBIKAIOTCS JI0 TPEyroJib-

HUKa» . &



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

(a;b) € R, B
AHTHCUMMETPUYIHOCTD. Va,b € A { (b:a) € R = a=0>.
TpansutuBuocTs. Va, b, c € A { EZ} i))) : g» = (a;c) € R.

fBjigieTcst M TPAH3UTHUBHLIM OTHOIIIEHUE <« KEHINHA @ SIBJISIETCS Ma-
MO KeHIIUHBI by 7



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

(a;b) € R, B
AHTHCUMMETPUYIHOCTD. Va,b € A { (b:a) € R = a=0>.
TpansutuBuocTs. Va, b, c € A { EZ} i))) : g» = (a;c) € R.

fBjigieTcst M TPAH3UTHUBHLIM OTHOIIIEHUE <« KEHINHA @ SIBJISIETCS Ma-
MO KeHIIUHBI by 7

Her, e siBisieTcst, Tak Kak MaMa MaMbl — 3T0 0adyIiKal



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA
PediiekcuBaocts. Va € A (a;a) € R.
Cummerpuynocts. Va,b € A (a;b) € R = (b;a) € R.
(a;b) € R,
(b;a) € R
(a; )
(b;¢)

M3 rTpaH3uTHBHOCTH OTHOIIEHU R He cjejyer, Harnpumep, 49ro
(a;b) € R u (a;c) € R Biever (b;c) € R wu (c;b) € R.

Hanpumep, ecam Mbl OlIpeie UM OTHOIIEHNE «JIyUIlley MeXKJIy aBTO-

AHTHNCUMMeETPUYIHOCTD. Va,b € A { = a=0>.

TpansutuBuocTts. Va, b, c € A { :g’ = (a;c) € R.

MOOMJIMU TIPABUJIOM «@ JIydlle, 4eM b, eciim a ObICTPOXOIHEE U 9KO-
HOMUYHEe by, TO U3 TOr0, YTO aBTOMOOWIbL @ Jydile, yeM b u ¢, He
cJaejyeT, 9To b jydrie ¢ miam Hao0opOT: MOYKET OKa3aThCd, 9TO b ObICT-
poxo/jiHee, 4eM ¢, HO «IIPOKOPJINBEI».



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

(a;b) € R, B
AHTHCUMMETPUYIHOCTD. Va,b € A { (b:a) € R = a=0>.
TpansutuBuocTs. Va, b, c € A { EZ} i))) : g» = (a;c) € R.

flByisieTcd M TpaH3UTUBHBIM OTHOUIeHHne P = {(n, n+1) ‘ n e Z}

Ha MHO2KeCTBC IeJIbIX quces’!



IV.2. Hexkoropble Tunbl OMHAPHBIX OTHOINEHM’IA

Pedaekcupuocts. Va € A (a;a) € R.

CummerpuuHocTb. Va,b € A (a;b) € R = (b;a) € R.

(a;b) € R, B
AHTHCUMMETPUYIHOCTD. Va,b € A { (b:a) € R = a=0>.
TpansutuBuocTs. Va, b, c € A { EZ} i))) : g» = (a;c) € R.

OtHotenne P = {(n, n+1) ‘ n e Z} Ha MHOKCCTBE 1IeJIbIX 1UCeJT He

SBJISIETCSI TPAH3UTUBHBIM, TaK Kak, Harpumep, (1;2) € Pu (2;3) € P,
HO HeBepHO, 4TO (1;3) € P.



IV.3. OTrHollenne 3KBUBaJICHTHOCTU

Ompepenenne 6. Pegaexcusroe, cummempuuroe u mpaH3u-

musHoe omnowenue Hasvieaemcsa OTHOIIEHMEM 3KBUBaJIEHTHO-
CTH.

Kak I[IOHATH, YTO TaKO€ OTHOIIEHUE 9KBUBAJICHTHOCTU !



IV.3. OTrHollenne 3KBUBaJICHTHOCTU

Ompepenenne 6. Pegaexcusroe, cummempuuroe u mpaH3u-

musHoe omnowenue Hasvieaemcsa OTHOIIEHMEM 3KBUBaJIEHTHO-
CTH.

Kak I[IOHATH, YTO TaKO€ OTHOIIEHUE SKBUBAJICHTHOCTN !
Ecrb ABa BapHaHTa:



IV.3. OTrHollenne 3KBUBaJICHTHOCTU

Ompepenenne 6. Pegaexcusroe, cummempuuroe u mpaH3u-
MUBHOE 0MHOWEHUE HA3LIEAECMCA OTHOIIEHNEM 3SKBUBAJIEHTHO-
CTH.

K&K I[IOHATH, YTO TaKO€ OTHOIIEHUE E)KBI/IBaJIeHTHOCTI/I?

ECTb ABa BapHaHTa:
aHaJIn3 OIIpEJac/JICHUA 1



IV.3. OTrHollenne 3KBUBaJICHTHOCTU

Ompepenenne 6. Pegaexcusroe, cummempuuroe u mpaH3u-
MUBHOE OMHOWENUE HA3BLEAECMCSA OTHOIIEHNEM 3SKBUBAJIEHTHO-
CTH.

Kaxk moHsiTh, 4TO Takoe OTHOIICHHE SKBUBAJIEHTHOCTH !

Ecrb 1Ba Bapuanra:
AHAJIN3 OIIPeIeIeHIS 1
IIOCTPOEHHE JOCTATOYHO OOJIBIIONO YMC/Ia ITPUMEPOB.



IV.3. OTrHollenne 3KBUBaJICHTHOCTU

Ompepenenne 6. Pegaexcusroe, cummempuuroe u mpaH3u-
MUBHOE O0MHOWEHUE HA3bIEAEMC A OTHOIIEHUEM 3SKBUBAJEHTHO-
CTH.

Ecthb 1Ba BapuanTa;
aHaJin3 orpejejaeHus u
ITOCTPOEHHE JIOCTATOYHO OOJILIIOTO YUCTIa TPUMEPOB.

OTHOIIEeHNS 9KBUBAJIEHTHOCTH BCTPEUAIOTCS OUYEHb YaCTO: 9TO U
OTHOIIIEHNE PpaBEHCTBA JIJIs UNCe,



IV.3. OTrHollenne 3KBUBaJICHTHOCTU

Ompepenenne 6. Pegaexcusroe, cummempuuroe u mpaH3u-
MUBHOE O0MHOWEHUE HA3bIEAEMC A OTHOIIEHUEM 3SKBUBAJEHTHO-
CTH.

Ecthb 1Ba BapuanTa;
aHaJin3 orpejejaeHus u
ITOCTPOEHHE JIOCTATOYHO OOJILIIOTO YUCTIa TPUMEPOB.

OTHOIIEeHNS 9KBUBAJIEHTHOCTH BCTPEUAIOTCS OUYEHb YaCTO: 9TO U
OTHOIIIEHIE paBEHCTBA JIJIsI YNCeJI, MHOXKECTB,



IV.3. OTrHollenne 3KBUBaJICHTHOCTU

Ompepenenne 6. Pegaexcusroe, cummempuuroe u mpaH3u-
MUBHOE O0MHOWEHUE HA3bIEAEMC A OTHOIIEHUEM 3SKBUBAJEHTHO-
CTH.

Ecthb 1Ba BapuanTa;
aHaJin3 orpejejaeHus u
ITOCTPOEHHE JIOCTATOYHO OOJILIIOTO YUCTIa TPUMEPOB.

OTHOIIEeHNS 9KBUBAJIEHTHOCTH BCTPEUAIOTCS OUYEHb YaCTO: 9TO U
OTHOIIIEHIE PaBEHCTBA JJIsl YNCEes, MHOXKECTB, FeOMETPUIECKUX (PUTYD,



IV.3. OTrHollenne 3KBUBaJICHTHOCTU

Ompepenenne 6. Pegaexcusroe, cummempuuroe u mpaH3u-
MUBHOE O0MHOWEHUE HA3bIEAEMC A OTHOIIEHUEM 3SKBUBAJEHTHO-
CTH.

Ecthb 1Ba BapuanTa;
aHaJin3 orpejejaeHus u
ITOCTPOEHHE JIOCTATOYHO OOJILIIOTO YUCTIa TPUMEPOB.

OTHOIIEeHNS 9KBUBAJIEHTHOCTH BCTPEUAIOTCS OUYEHb YaCTO: 9TO U
OTHOIIIEHIE PaBEHCTBA JJIsl YNCEes, MHOXKECTB, FeOMETPUIECKUX (PUTYD,
OTHOIIIEHHE MTOJA00Ms JIJIsT TeOMEeTpUIecKnX PUuryp u T.I1.



IV.3. OTrHollenne 3KBUBaJICHTHOCTU

Ompepenenne 6. Pegaexcusroe, cummempuuroe u mpaH3u-
MUBHOE 0MHOWEHUE HA3VIEAECMCA OTHOINEHNEM >SKBUBAJIEHTHO-
CTH.

Ecthb 1Ba BapuanTa;

aHaJin3 orpejejaeHus u

MIOCTPOEHHE JTOCTATOUHO OOJIBIIIOTO YNC/Ia ITPUMEPOB.
Paccmorpum npumep?



IV.3.1. Kpurepuii oTHOIlIeHNs SKBUBAJIEHTHOCTH

Teopema 1. Omnowenue R asasemca OMHOWEHUEM IKBUBA-
AEHMHOCTNU Ha MHoMcecmee A mozda u moavko mozda, K020a



IV.3.1. Kpurepuii oTHOIlIeHNs SKBUBAJIEHTHOCTH

Teopema 1. Omnowenue R saeasemcs omHOWEHUEM IKBUBE-
AEHMHOCTNU Ha MHoMcecmee A mozda u moavko mozda, K020a
eéo-nepewvtr, A =], .; Aa

(9TO 3HAYHT, YTO A PACHAJAETCS B OBBLEJHHEHHE
KJIACCOB A,)



IV.3.1. Kpurepuii oTHOIlIeHNs SKBUBAJIEHTHOCTH

Teopema 1. Omnowenue R saeasemcs omHOWEHUEM IKBUBE-
AEHMHOCTNU Ha MHoMcecmee A mozda u moavko mozda, K020a
eéo-nepevtx, A =], .; Aua;

80-8MOPHLT, Onsi v 7 3 umeem A, N Ag = 10);

(9TO BHAYUT, YTO A PACIIAJIAETCSH B OBBEJIMHEHUE
HEINEPECEKAROIINXCA KJIACCOB)




IV.3.1. Kpurepuii oTHOIlIeHNs SKBUBAJIEHTHOCTH

Teopema 1. Omnowenue R saeasemcs omHOWEHUEM IKBUBE-
AEHMHOCTNU Ha MHoMcecmee A mozda u moavko mozda, K020a
eéo-nepevtx, A =], .; Aua;

g8o-emopulx, o # = A, N Az =10;

8-mpemuvux, ois mobvx T,y € A, umeem mecmo (x;y) € R

(BCE 5JIEMEHTHI U3 OJHOI'O KJIACCA HAXOJISTCS B OT-
HOIIEHWUH R JIPYT C JIPYTOM)



IV.3.1. Kpurepuii oTHOIlIeHNs SKBUBAJIEHTHOCTH

Teopema 1. Ommnowernue R Asasemca omHouwlenHuem IK8uUsa-
AEHMHOCTNU Ha MHoMcecmee A mozda u moavko mozda, K020a
eéo-nepevtx, A =], .; Aua;

g8o-emopulx, o # = A, N Az =10;

8-mpemuvux, Vr,y € A, (r;y) € R;

6-4emMBEPMBLT, 0rd 11000 o # B u mobwr v € Ay, y € Ag umeem
(,y) ¢ R

(DJIEMEHTBI U3 PA3HBIX KJ/IACCOB HE HAXOJ[ATCH B OT-
HOIIIEHUN R)



IV.3.1. Kpurepuii oTHOIlIeHNs SKBUBAJIEHTHOCTH

Teopema 1. Omnowenue R saeasemcs omHOWEHUEM IKBUBE-
AEHMHOCTNU Ha MHoMcecmee A mozda u moavko mozda, K020a
eéo-nepevtx, A =], .; Aua;

g8o-emopulx, o # = A, N Az =10;

8-mpemuvux, Vr,y € A, (r;y) € R;

8-uemesepmuir, o + 3 = ({ ye A, = (z,y) ¢ R).

BoT 9T0 cTOUT 3aKOHCIIEKTHPOBAT. ..



IV.3.1. Kpurepuii oTHOIlIeHNs SKBUBAJIEHTHOCTH

Teopema 1. Ommnowenue R asasemes OMHOUWEHUEM IKBUBG-

AEHMHOCTNU Ha MHoMcecmee A mozda u moavko mozda, K020a

eéo-nepevtx, A =], .; Aua;

g8o-emopulx, o # = A, N Az =10;

8-mpemuvux, Vr,y € A, (r;y) € R;

e-uemeépmuix, o # 3 = ({ T € Ao, = (r,y) ¢ R).
S Aﬁ

Nupivu ciiopamu, R — 9T0 OTHOIIEHNE SKBUBAJIEHTHOCTH, €CJIA U TOJIhb-

Ko ecsam A pacriajiaercs B 00beHEHNEe HEIIePECeKAIONXCsI KIacCoB T10-
IapHO SKBUBAJEHTHBIX IO [ 9JIEMEHTOB.




IV.3.1. Kpurepuii oTHOIlIeHNs SKBUBAJIEHTHOCTH

Teopema 1. Ommnowenue R asasemes OMHOUWEHUEM IKBUBG-
AEHMHOCTNU Ha MHoMcecmee A mozda u moavko mozda, K020a
eéo-nepevtx, A =], .; Aua;
g8o-emopulx, o # = A, N Az =10;
8-mpemuvux, Vr,y € A, (r;y) € R;
e-uemeépmuix, o # 3 = ({ T € Ao, = (r,y) ¢ R).
S Ag

Jloka3aTeJabCTBO KPUTEPUsl OTHOIIECHNS 3SKBUBAJICHTHOCTU.
Cravasia aHaJu3upyeM JIOMMYECKYIO CTPYKTYPY 3TOH TeopeMbl: 3TO
TEOPEMA-9KBUBAJICHIMSI. SHAUNT, JOKA3aTEeJLCTBO pa3buBaeTcst Ha JBa
STala: BO-IIEPBLIX, HAJ0 JIOKA3aTh, YTO BCSIKOE OTHOIIECHUE SKBUBA-
JIGHTHOCTHU 00J1ajlaeT OIUCAHHBIM B TeopeMe CBOIHCTBaMU, 1, BO-BTOPDIX,
4TO BCAKOE OTHOIIEHUE ¢ TaKUMU CBOWCTBAMU BJISIETCS OTHOIIIEHUEM
SKBUBAJICHTHOCTH.



IV.3.1. Kpurepuii oTHOIlIeHNs SKBUBAJIEHTHOCTH

JlokazaTeabCTBO KpUTEPHsi OTHOIIEHNS 3SKBUBAJIEHTHOCTI.
[Tyctb R — oTHOIIEeHUEe KBUBAJEHTHOCTU. i KaryKJIoro sjgeMenTa,
x 13 A gepes C'(x) 0603HATUM MHOMKECTBO 9JIEMEHTOB ¥, HAXO/IAIINXCS B
oTHOIIEeHN R ¢ 371eMEeHTOM I, TO €CTh

Cw) = {y|(yix) € R} (7)

Bosuuk/um Bonpocst?

HasibHeilIee JI0Ka3aTe/IbcTBO pa300beM Ha PsiJl JIeMM: JIeMMa O 1olap-
HOIT 9KBUBasIeHTHOCTH dyteMenToB 13 C(x), jemma o nopoxernn C(x),
aemma 06 uzosimposannoctu C(x).



1V.3.2. Jlemma o nonapHoOii S5KBUBAJIEHTHOCTH dJI€MEH-
TtoB u3 C(x)

Jlemma 1. Ecau R — omHoweHue sk8u8aAeHIMHOCTIU, MO
ace anemenmo, uz C(x) naxodames 6 omuowenuu R dpye ¢ dpyeom.
Mioro coB...



1V.3.2. Jlemma o nonapHoOii S5KBUBAJIEHTHOCTH dJI€MEH-
TtoB u3 C(x)

JlemMma 1. FEcau R — ommuoweHue aK8UBAAEHTMHOCTIU, MO
y € C(z),
z € C(x)

BoT Tenepb MOXKHO KOHCIIEKTHPOBATH!

= (z;y) € R.



1V.3.2. Jlemma o nonapHoOii S5KBUBAJIEHTHOCTH dJI€MEH-
TtoB u3 C(x)

JlemMma 1. FEcau R — ommuoweHue aK8UBAAEHTMHOCTIU, MO

{yEC@%

2 € Cla) = (z;y) € R.

JloKa3aTeabCTBO.



1V.3.2. Jlemma o nonapHoOii S5KBUBAJIEHTHOCTH dJI€MEH-
TtoB u3 C(x)

JlemMma 1. FEcau R — ommuoweHue aK8UBAAEHTMHOCTIU, MO

{ziggg’ = (z;y) € R.
v oz

HokazareabctBo. [lycrs y, 2 € C(x).



1V.3.2. Jlemma o nonapHoOii S5KBUBAJIEHTHOCTH dJI€MEH-
TtoB u3 C(x)

JlemMma 1. FEcau R — ommuoweHue aK8UBAAEHTMHOCTIU, MO

{yEC@%
z € C(x)

T
v
HokazaresabctBo. [lycrs y, 2z € C(x). Torna

{@mﬁé&
(z;2) € R

= (z;y) € R.



1V.3.2. Jlemma o nonapHoOii S5KBUBAJIEHTHOCTH dJI€MEH-
TtoB u3 C(x)

JlemMma 1. FEcau R — ommuoweHue aK8UBAAEHTMHOCTIU, MO
y € C(x),
z € C(x)
x
Yy,
HokazaresabctBo. [lycrs y, 2z € C(x). Torna
(y;x) € R, (y:x) € R,
=
(z;2) € R (x;2) € R

[To ycioBuio otHomenne R cuMMeTpuIHOE, 3HAUNT,
(z;2) € R = (z;2) € R.

= (z;y) € R.



1V.3.2. Jlemma o nonapHoOii S5KBUBAJIEHTHOCTH dJI€MEH-
TtoB u3 C(x)

JlemMma 1. FEcau R — ommuoweHue aK8UBAAEHTMHOCTIU, MO

{ zgggg’ = (z;y) € R.

/:c\

ZLOKaBaTeJILCTBo [Iycrs y, 2 € C

/~

x). Torma

(y;x) € R, (y:x) € R,
{ (z;2) € R (x;2) € R ;)
W3 tpansutusroctn R cieyer, uto (y;2) € R, 910 u TpebOBAIOCH J10-

Ka3aTb.



IV.3.3. Jlemma o nopoxaenuu C(x)

JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
das moboeo y uz C(x) umeem C(x) = C(y).
Mmuoro cj10B...



IV.3.3. Jlemma o nopoxaenuu C(x)

JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly)

JlokazaTeabcTBO. [lycTh



IV.3.3. Jlemma o nopoxaenuu C(x)

JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).

HokazarenbcrBo. [lycrs y cogepxxures B C(x). Ham najio jjokazars



IV.3.3. Jlemma o nopoxaenuu C(x)
JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).
HokazarenbcrBo. [lycrs y cogepxxures B C(x). Ham najio jjokazars
PABEHCNEO MHOICECTNG.



IV.3.3. Jlemma o nopoxaenuu C(x)

JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).

HokazarenbcrBo. [lycrs y cogepxxures B C(x). Ham najio jjokazars
PABEHCNEO MHOICECTNG.

HeTpymo mousith, 170, 13 c00Oparkenuii CAMMETDHHN, JTOCTATOUHO J0-
kazarh Brovdenue C(x) C C(y).



IV.3.3. Jlemma o nopoxaenuu C(x)

JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).

JlokazaTeabcTBO. HeTpyHo MOHSTE, YTO, 13 COOOParKeHMil CMMeT-
pun, JocTarouno jokasarh BkoueHne C(x) C C(y).

Bosbmewm z € C(x).



IV.3.3. Jlemma o nopoxaenuu C(x)

JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).

JlokazaTeabcTBO. HeTpyHo MOHSTE, YTO, 13 COOOParKeHMil CMMeT-
pun, JocTarouno jokasarh BkoueHne C(x) C C(y).

Bosbmewm z € C(x).

z € C(x),
{yea@ -



IV.3.3. Jlemma o nopoxaenuu C(x)

JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).

JlokazaTeabcTBO. HeTpyHo MOHSTE, YTO, 13 COOOParKeHMil CMMeT-
pun, JocTarouno jokasarh BkoueHne C(x) C C(y).

Bosbmewm z € C(x).

z € C(x), (z,7) € R,
{yecm ;‘{@,x)eR -

B cuny cuvmmerpuunoctn R BbicKasbiBanue (y;x) € R Bieder

(z;y) € R.



IV.3.3. Jlemma o nopoxaenuu C(x)

JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).

JlokazaTeabcTBO. HeTpyHo MOHSTE, YTO, 13 COOOParKeHMil CMMeT-
pun, JocTarouno jokasarh BkoueHne C(x) C C(y).

Bosbmewm z € C(x).

{zEC’(a:), :>{<Z’x)eg’ j{(z,x)eR, N

y € C(x) (y,z) €



IV.3.3. Jlemma o nopoxaenuu C(x)
JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).
JlokazaTeabcTBO. HeTpyHo MOHSTE, YTO, 13 COOOParKeHMil CMMeT-

pun, JocTarouno jokasarh BkoueHne C(x) C C(y).
Bosbmewm z € C(x).

z € C(x), (z,z) € R, (z,2) € R,
{yeC(as) i{(y,x)eR i{(I,y)ER

W3 tpansutuBHoCTH OTHOMEHUst R cienyet, uro (z;x) € Ru (x;y) € R

= (z,y) € R.

Biieuer (2;y) € R.



IV.3.3. Jlemma o nopoxaenuu C(x)
JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).
JlokazaTeabcTBO. HeTpyHo MOHSTE, YTO, 13 COOOParKeHMil CMMeT-

pun, JocTarouno jokasarh BkoueHne C(x) C C(y).
Bosbmewm z € C(x).

z € C(x), (z,z) € R, (z,2) € R,
{yeC(w) i{(y,x)eR i{(I,y)ER

Buaunt, 1o onpejenenuto C(x), z cogepxurcs B C'(y).

= (z,y) € R.



IV.3.3. Jlemma o nopoxaenuu C(x)

JlemMa 2. FEcau R — ommuoweHue aKk8UBAAEHITMHOCTIU, MO
Vy yeCz) = Clz)=Cly).

JlokazaTeabcTBO. HeTpyHo MOHSTE, YTO, 13 COOOParKeHMil CMMeT-
pun, JocTarouno jokasarh BkoueHne C(x) C C(y).

Bosbmewm z € C(x).

z € C(x), (z,z) € R, (z,2) € R,
{yeC(w) i{(y,x)eR i{(I,y)ER

Buaunt, 1o onpejenenuto C(x), z cogepxurcs B C'(y).
Urak, z € C(x) = z € C(y), re. C(x) C C(y).

JlemMMa goKazaHa.

= (z,y) € R.



IV.3.4. Jlemma 06 uzosmmupoBannoctu C'(x)

JlemMma 3. FEcau R — omHoweHue aK8UBAAEHITMHOCTIU, MO
nu 0dun anemenm us A, ne exodswut ¢ C(x), ne naxodumcea 6 ommo-
wenuy R nwu ¢ odnum anemenmom uz C(x).

Muoro cjos...



IV.3.4. Jlemma 06 uzosmmupoBannoctu C'(x)

JlemMma 3. FEcau R — omHoweHue aK8UBAAEHITMHOCTIU, MO

(7858 L e

Jloka3aTeJabCTBO MOYKHO IIPOBECTU «OT IPOTUBHOIO». lTaK, mycThb



IV.3.4. Jlemma 06 uzosmmupoBannoctu C'(x)

JlemMma 3. FEcau R — omHoweHue aK8UBAAEHITMHOCTIU, MO

(7858 L e

Jloka3aTeJabCTBO MOYKHO IPOBECTU «OT ITPOTHUBHOTO.

Wrak, mycrs y we copepxutcst B C(x), n misa wekoroporo z u3 C(x)
cipaseiuBo (y; z) € R. Torga, cornacuo semme o nopoxennn C'(x),

Cz)=C(2) =



IV.3.4. Jlemma 06 uzosmmupoBannoctu C'(x)

JlemMma 3. FEcau R — omHoweHue aK8UBAAEHITMHOCTIU, MO

(7858 L e

Jloka3aTeJabCTBO MOYKHO IPOBECTU «OT ITPOTHUBHOTO.

Wrak, mycrs y we copepxutcst B C(x), n misa wekoroporo z u3 C(x)
cipaseiuBo (y; z) € R. Torga, cornacuo semme o nopoxennn C'(x),

Cz)=C(2) =
Ho z € C(y) = C(y) =C(2).



IV.3.4. Jlemma 06 uzosmmupoBannoctu C'(x)

JlemMma 3. FEcau R — omHoweHue aK8UBAAEHITMHOCTIU, MO

(7858 L e

Jloka3aTeJabCTBO MOYKHO IPOBECTU «OT ITPOTHUBHOTO.

Wrak, mycrs y we copepxutcst B C(x), n misa wekoroporo z u3 C(x)
cipaseiuBo (y; z) € R. Torga, cornacuo semme o nopoxennn C'(x),

Clx) = C(z) = Cly).
Ho z € C(y) = C(y) =C(2).



IV.3.4. Jlemma 06 uzosmmupoBannoctu C'(x)

JlemMma 3. FEcau R — omHoweHue aK8UBAAEHITMHOCTIU, MO

(7858 L e

Jloka3aTeJabCTBO MOYKHO IPOBECTU «OT ITPOTHUBHOTO.

Wrak, mycrs y we copepxutcst B C(x), n misa wekoroporo z u3 C(x)
cipaseiuBo (y; z) € R. Torga, cornacuo semme o nopoxennn C'(x),

Clx) = C(z) = Cly).

Crenosaresnio, C'(z) = C(y), nporusopedne.
JlemMa J0KazaHa.



IV.3.5. 3aBepuienne gokKa3are/ibCTBa KPUTEPUA OTHO-
IIeHNs YKBAUBAJEHTHOCTH

S&KOH‘H/IM J0Ka3aTe/JILCTBO TCOPEMbBbI O p&36I/ICHI/H/I Ha KJIaCCbhbl 9KBHUBa-
JICHTHBIX 3JIEMEHTOB.



IV.3.5. 3aBepienue JokKa3aTejIbCTBA KPUTEPUS OTHO-
nienmnsd 39KBNBaJIECHTHOCTU

B cuny pediiekcusroctn R Besikuii ssiement a € A cogiepxkuresi B C'(a),
Buaunt, A spisiercst obbepunennem muoxkects Cla), C(b), ..., C(c).



IV.3.5. 3aBepiieHue g0Ka3aTeJbCTBa KPUTEPUs OTHO-
HieHnd 3KBUBAJIEHTHOCTU
B cuny pediekcusnoctu R A = | A,.

ael
Hanee, cornacuo onpejenennio C(x), u jemme 00 M30MPOBAHHOCTH

C'(x), pasubie muoxkectBa C(x) nu C(y) He nepecekaioTest, TOTHEE, Mepe-
CEKAIOTCS IO IyCTOMY MHOYKECTBY.



IV.3.5. 3aBepiieHue g0Ka3aTeJbCTBa KPUTEPUs OTHO-
HieHnd 3KBUBAJIEHTHOCTU
B cuny pediekcusnoctu R A = | A,.

acl
[To onpenenennto C'(x) u jemme 06 uzosmpoBannoct C'(x) umMeeM

a# [ = AoéﬂAg:@;



IV.3.5. 3aBepiieHue g0Ka3aTeJbCTBa KPUTEPUs OTHO-
HieHnd 3KBUBAJIEHTHOCTU
B cuny pediekcusnoctu R A = | A,.

acl
[To onpenenennto C'(x) u jemme 06 uzosmpoBannoct C'(x) umMeeM

a# [ = AoéﬂAg:@;

CorjiacHO JieMMe O TOIapHOil 9KBUBaJeHTHOCTH djieMenToB u3 C(x)
BCsiKast mapa 9eMenToB u3 C(x) HAXOJNTCst B OTHOIEHUN R JpyT ¢ JIpy-
TOM.



IV.3.5. 3aBepiieHue g0Ka3aTeJbCTBa KPUTEPUs OTHO-
HieHnd 3KBUBAJIEHTHOCTU
B cuny pediekcusnoctu R A = | A,.

acl
[To onpenenennto C'(x) u jemme 06 uzosmpoBannoct C'(x) umMeeM

a# [ = AoéﬂAg:@;

CorjiacHO JieMMe O TOIapHOil 9KBUBaJeHTHOCTH djieMenToB u3 C(x)
x € A,
(TS Ag
Haxower, 1o jievnie 06 uzosnposantnocti C'(1), HUKAKKE JIBa 9JIEMEHTa

[OJTy 4aeM { = (z;y) € A.

13 pazubix MuoxkectB C'(z), C(y) He HaxojdTest B oTHOIIEHHH R JIpyT ¢
JIPYTOM.



IV.3.5. 3aBepnienne goka3aTe/ibCTBa KpUTepusd OTHO-
meHnmd 39KBNUBAJICHTHOCTUAU

Nrak, joKa3aHo, 4TO OTHOIIIEHE SKBUBAJIEHTHOCTH 00J1a/1aeT TPe-
OyeMBbIMU CBOMCTBAMMU.

YTBep:KieHne, o TOM, 4TO oTHoIleHne R, pazbusaroriee A Ha Kjacchl
Ay, Ap, ... SKBUBAJIEHTHBIX 110 [? 3JIEMCHTOB, fABJIETCA OTHOILIEHUEM
SKBUBAJIEHTHOCTH, OUE€BU/IHO.



IV.3.5. 3aBepuienne gokKa3are/ibCTBa KPUTEPUA OTHO-
meHnmd 39KBNUBAJICHTHOCTUAU

Nrak, joKa3aHo, 4TO OTHOIIIEHE SKBUBAJIEHTHOCTH 00J1a/1aeT TPe-
OyeMBbIMU CBOMCTBAMMU.

YTBep:KieHne, o TOM, 4TO oTHoIleHne R, pazbusaroriee A Ha Kjacchl
Ay, Ap, ... SKBUBAJIEHTHBIX 110 [? 3JIEMCHTOB, fABJIETCA OTHOILIEHUEM
SKBUBAJIEHTHOCTHU, OUEBHUIHO.

eiicTBuTe/IbHO, PedJIEKCUBHOCTH, CUMMETPUYHOCTDL U TPaH3U-
TUBHOCTH TaKOI'O OTHOIIEHUS [IPOBEPAIOTCsI Oe3 Tpya.

Teopema ngokaszaHa.



1V.3.6. PakTOp-MHOXKECTBO

3amedanue 1. Kpumeputi omHowerus sK6UBAACHIMHOCTIU NO360AAEM,
6eCmu ewe 00Ut cmandapmmulii cnocob oas 3a0aHUA OMHOWEHUA IKEU-

BANEHMHOCTVU: 3a0aHUe YRa3aHUEM KAACCOB I K8UBANEHTNIIHBLL I34€-
MEHTNOB.



1V.3.6. PakTOp-MHOXKECTBO

3amedanue 1. Kpumeputi omHowerus sK6UBAACHIMHOCTIU NO360AAEM,
6eCmu ewe 00Ut cmandapmmulii cnocob oas 3a0aHUA OMHOWEHUA IKEU-
BANECHMHOCTNU: 3040GHUE YKAZAGHUEM KAACCOB8 IKBUBANEHIMHBLL e~
MEHMOB.

Ornormenne sksuBasientHoctn T = {(1;1); (1;3); (2:2); (3;1); (3;3)}
(pedbreKCUBHOCTD, CHMMETPUYHOCTD ¥ TPAH3UTUBHOCTD ITOTO OT-
HOIIIEHUS [IPOBEPHTE CAMOCTOSITE/ILHO, B JAHHOM CIy4ae 9T0 MOXKHO CJle-
JIaTh TepebOPOM BCEX BapUAHTOB) MOYKHO 3a/laTh, YKa3aB CIIUCOK KBH-
BaJICHTHBIX 9JIEMEHTOB:



1V.3.6. PakTOp-MHOXKECTBO

3amedanue 1. Kpumeputi omHowerus sK6UBAACHIMHOCTIU NO360AAEM,
6eCmu ewe 00Ut cmandapmmulii cnocob oas 3a0aHUA OMHOWEHUA IKEU-
BANECHMHOCTNU: 3040GHUE YKAZAGHUEM KAACCOB8 IKBUBANEHIMHBLL e~
MEHMOB.

Ornormenne sksuBasientHoctn T = {(1;1); (1;3); (2:2); (3;1); (3;3)}
(pedbreKCUBHOCTD, CHMMETPUYHOCTD ¥ TPAH3UTUBHOCTD ITOTO OT-
HOIIIEHUS [IPOBEPHTE CAMOCTOSITE/ILHO, B JAHHOM CIy4ae 9T0 MOXKHO CJle-
JIaTh TepebOPOM BCEX BapUAHTOB) MOYKHO 3a/laTh, YKa3aB CIIUCOK KBH-
BaJICHTHBIX 9JIEMEHTOB:

;3 =C(1)=C0B), {2}=0C0Q).



1V.3.6. PakTOp-MHOXKECTBO

3amedanue 1. Kpumeputi omHowerus sK6UBAACHIMHOCTIU NO360AAEM,
6eCmu ewe 00Ut cmandapmmulii cnocob oas 3a0aHUA OMHOWEHUA IKEU-
BANECHMHOCTNU: 3040GHUE YKAZAGHUEM KAACCOB8 IKBUBANEHIMHBLL e~
MEHMOB.

Onpenenenne 7. Ecau R — omHowernue aK8UBAAECHITHOCTIU HA
Mmuoorcecmee M, mo mnoosicecmeo kaaccos axsusasenmmuvly no R oae-
MeHMos Hasvisaemcs pakTop-mHaoxKecTBoM M /R mmnoocecmea M no
omnouweruro R.



1V.3.6. PakTOp-MHOXKECTBO

Sameuanue 1. Kpumepui omuowenus sK6UBAACHIMHOCTIU NO3EOAACT,
6eCmu ewe 00Ut cmandapmmulii cnocob oas 3a0aHUA OMHOWEHUA IKEU-
BANCHMHOCTNU: 3040AHUE YKA3AHUEM KAACCOB IKBUBANEHITVHBLE N6~
MEHTNO8.

Obpamume sHumaHue Ha cmardapmusvie PGopmsv. nepexo-
da om 00HoU popmbL npedcmasacHUs OTMHOUWEHUSL IKBUBA-
AeHmuocmu x dpyeoti! Oupenerenne Kjiacca SKBUBAICHTHBIX DJIe-
MEHTOB TpeJicTaBieHo popmyioil (7).



1V.3.6. PakTOp-MHOXKECTBO

Sameuanue 1. Kpumepuil omHowenus 3K6UBANEHIMHOCTIU NO36OAAEM,
6eCmu ewe 00Ut cmandapmmulii cnocob oas 3a0aHUA OMHOWEHUA IKEU-
BANCHMHOCTNU: 3040AHUE YKA3AHUEM KAACCOB IKBUBANEHITVHBLE N6~
MEHTNO8.

Obpamume sHumaHue Ha cmardapmusvie PGopmsv. nepexo-
da om 00HoU popmbL npedcmasacHUs OTMHOUWEHUSL IKBUBA-
AeHmHocmu ¥ dpyzoti! Boceranosiienye HCXOJHOIO OTHOIIEHHUS 110
(haKTOP-MHOKECTBY MOXKHO OCYIIECTBUTL C IIOMOIILIO (DOPMYJI

o ek & 30 {7 EEE) ®
woer e |[1ECW )

Paccmorpum npumep?



IV.4. OtHonienue 4acTUIHOTO HMOPSAKA

Onpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U

mpaH3umueHoe omHowenue Hasvieaemcs OTHOIIEHMUEM YaCTHud-
HOI'O IIOpPAdKa.

Kak pazobparbcst ¢ TeM, 4TO TaKOoe OTHOIIEHUE JYacTUIHOI'O HOpsijIKa?



IV.4. OtHonienue 4acTUIHOTO HMOPSAKA

Onpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U

mpaH3umueHoe omHowenue Hasvieaemcs OTHOIIEHMUEM YaCTHud-
HOI'O IIOpPAdKa.

Kak pazobparbcst ¢ TeM, 4TO TaKOoe OTHOIIEHUE JYacTUIHOI'O HOpsijIKa?
Ectb 1Ba BapuanTa;



IV.4. OtHonienue 4acTUIHOTO HMOPSAKA

Onpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U
MPAH3UTNUBHOE OMHOWEHUE HA3VIBAEMCA OTHONIEHUEM YacTUY-
HOI'O IIOPSIIKA.

Kak pazobparbcst ¢ TeM, 4TO TaKOoe OTHOIIEHUE JYacTUIHOI'O HOpsijIKa?
Ectb 1Ba BapuanTa;

AHAJIN3 OTpe/ie/ieHus (10JTyIeHre CJIeICTBII) UTH



IV.4. OtHonienue 4acTUIHOTO HMOPSAKA

Onpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U
MPAH3UTNUBHOE OMHOWEHUE HA3VIBAEMCA OTHONIEHUEM YacTUY-
HOI'O IIOPSIIKA.

Kak pazobparbcst ¢ TeM, 4TO TaKOoe OTHOIIEHUE JYacTUIHOI'O HOpsijIKa?
Ectb 1Ba BapuanTa;

AHAJTA3 OIpeJe/IeHIs ([OJTyIeHIe CIIeICTBHN) Wil

pPacCMOTPEHNE JIOCTATOUYHO OOJIBIIIOrO YKCIa IPUMEPOB.



IV.4. OtHonienue 4acTUIHOTO HMOPSAKA

Onpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U

mpaH3umueHoe omHowenue Hasvieaemcs OTHOIIEHMUEM YaCTHud-
HOI'O IIOpPAdKa.

OTHOIIEHUSIMHI YaCTUIHOI'O IopdaKa ABJIAOTCA, HallpUMED,
— OoTHolIeHue S Ha MHOZKECTBE IIEJIbIX YNCEJI;



IV.4. OtHonienue 4acTUIHOTO HMOPSAKA

Onpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U

mpaH3umueHoe omHowenue Hasvieaemcs OTHOIIEHMUEM YaCTHud-
HOI'O IIOpPAdKa.

OTHOIIEHUSIMU YACTUIHOT'O HOPSIJIKA SABJISIFOTCSI, HAIIPUMED,
— OTHOIlIIeHMe < Ha MHOKECTBE IeJIbIX YUCEeI;
— OTHOILIEHUY 2 U



IV.4. OtHonienue 4acTUIHOTO HMOPSAKA

Onpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U

mpaH3umueHoe omHowenue Hasvieaemcs OTHOIIEHMUEM YaCTHud-
HOI'O IIOpPAdKa.

OTHOIIEHUSIMHI YaCTUIHOI'O IopdaKa ABJIAOTCA, HallpUMED,
— OoTHolIeHue S Ha MHOZKECTBE IIEJIbIX YNCEJI;

— orHomennd 2 1 C Ha MHOZKECTBE BCeX II0JIMHOYKECTB MHOKecTBa X .



IV.4. OtHonienue 4acTUIHOTO HMOPSAKA

Onpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U
MPAH3UNMUBHOE OMHOWEHUE HA3BIGAEMCA OTHOIMEHNEM YacTh4-
HOI'O IIOPSIIKA.

Ecim R — orHoleHre 4acTUIHOrO Topsijika Ha MHOXKecTBe A, TO ro-
BOPST, 9TO 3JEMEHTHI T,y € A HeCPaBHUMBI 110 OTHOIIEHUIO R, ecin
(x,y) ¢ Ru (y,x) ¢ R. Eciin u3 KOHTEKCTa SICHO, 0O KAKOM OTHOIIEHHN
R ujier pedb, TO FOBOPSIT, YTO X, Y HECPABHUMBL BMECTO T, Y HECPAGHUMDL
no ommouenuro IR.

B jarHOM pasjiesie Mbl OrpaHudnMcst (hOPMYJTUPOBAHUEM OIPE IeIeHI
OCHOBHBIX THUIIOB OTHOIIEHUH YaCTUYHOIO TOPs/IKA, IPUMEHSIIONINXCS B
MaTeMaTHKe.



IV.4. OtHonienue 4acTUIHOTO HMOPSAKA

Onpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U
MPAH3UNMUBHOE OMHOWEHUE HA3BIGAEMCA OTHOIMEHNEM YacTh4-
HOI'O IIOPSIIKA.

Onpenenenne 9. Ommuowenue R wacmuurozo nopadka ma mHoscecmase
A nasvisaemcs OTHOIIEHUEM JIMHEMHOI'O HMOPSAIKA, ecAl OAA A00bT
anemenmos T,y € A sepro xoma 6w 00Ho u3 ymeepocdenudi: (x,y) € R
ury (y,z) € R.

NubiMu CJlIOBaMH, OTHOIIECHUE 9aCTUYIHOI'O IMOPAAKa ABJIACTCA OTHOIIE-
HUEeM JINHEHOI'O I[MIOpAJKa TOI'/Ila 1 TOJIBKO TOI'la, KOI'/Ia B A Het HECpPaB-
HUMBIX 2JTIEMEHTOB.



IV.5. OTHollleHne NoJIHOro mopsiakKa

Omnpenenenne 8. PedaexcusHoe, aHMUCUMMEMPUYHOE U
MPAH3UMUBHOE OMHOWEHUE HA3VIBAEMCSA OTHOMIEHNEM YacCTUd-
HOT'O IIOPSAKA.

Onpenenenne 9. Omuowenue R wacmuurozo nopadka na mmoocecmaee
A nasvisaemcs OTHOIIIEHUEM JIMHEMHOI0 MOPSAIKA, ecAu OAA A00bT
anemenmos T,y € A sepro xoma 6w, 0dHo u3 ymeepocdenudi: (x,y) € R
ur (y,x) € R.

Omnpenenenne 10. Omuowerue R wacmuunoz2o nopadka wa MHOMHCE-
cmee A nasvieaemcs OTHOIIEHNEM IHOJIHOTO HMOPSAIKA, eCcAl 6 A1000M
noomnoscecmee B C A natidemces naumenvwut asemenm, mo ecmov ma-

kot anemenm m € B, wmo daa a06020 x € B umeem mecmo éxatouerue
(m,x) € R.



IV.5. OTHollleHne NoJIHOro mopsiakKa
NubiMu ciioBamu, OMHApHOE OTHOILIEHUE p Ha MHOXKecTBe A siBjisiercs
OTHOIIIeHneM IIOJIHOI'O IIoOpd/JKa TOoI'/la U TOJIbKO TOI'Zla, KOTI'JIa

BO-II€PBbLIX, 0 — OTHOIICHUE YaCTUYIHOI'O IIOPAIKA;

BO-BTOPBIX, BCE 3JIEMEHTLI 13 A CpaBHUMBI OTHOCUTE/ILHO P, TO €CTh
VeVy (x € ANy € A) — xpy V ypx;

B-TPETbUX, B JII0O0M mojMHOKecTBe B C A Haiijgercss MUHUMAJILHDBIN
3JIEMEHT, TO €CTh

dzxz € BAVy (y € B— xpy).



IV.6. Teopema 00 oTHOIIIEHIU IIOJHOI'O ITOPSIIKA

Teopema 2. Ecau v — ommuowenue noanozo nopaka Ha MHOHCECTNEE
M, mo cnpasedauswi caedyroujue ymeeparcoenua:

1) r asaaemes omHrowernuem AuHetiH020 NopAdKa;

2) Ecau anemenm x us M ne asasemes <naubosvwums 6 M, mo cpe-

ou anemenmos mruoxcecmea M, «bosvuiurs wem T, Cyu,ecmsyem «Hal-
MEHDULUTLY INEMENM.

M#uoro cJjios...



IV.6. Teopema 00 oTHOIIIEHIU IIOJHOI'O ITOPSIIKA

Teopema 2. Ecau r — ommuowenue noano20 nopadka Ha MHOHCECGE
M, mo cnpasediuevs caedyrowgue ymeepirHcoerus:
1) r asasemcs OMHOWEHUEM AUHETUHO20 NOPAJKA;

r# Y,

M
Q)Elt{txft = dye M xry,
Ve M xrz = (x#z = yrz).



IV.6. Teopema 00 oTHOIIIEHIU IIOJHOI'O ITOPSIIKA

Teopema 2. Ecau r — ommuowenue noano20 nopadka Ha MHOHCECGE
M, mo cnpasediuevs caedyrowgue ymeepirHcoerus:
1) r asasemcs OMHOWEHUEM AUHETUHO20 NOPAJKA;

x
t E ]\47 % y)
2) 3t = dye M zry,
xri
VeeM xrz = (x#2z = yrz).
HokazareabcTBo. 1). Eciin z,y € M, To, 110 ONpejie/IeHIio TT0JIHOTO
MOpsAJTIKa, BO MHOZKeCTBe {Z, Y} MMeeTcst HANMEHBIIHI 9JIeMeHT. DTO JIHOO0
x, Torja X1y, 00 Y, TOTJa Yri.



IV.6. Teopema 00 oTHOHIIEHU OJIHOTO MOPSIAKA

Teopema 2. Ecau r — ommuowenue noano20 nopadka Ha MHOHCECGE
M, mo cnpasediuevs caedyrowgue ymeepirHcoerus:
1) r asasemcs OMHOWEHUEM AUHETUHO20 NOPAJKA;

T 7Y,
M
Q)Elt{te T = dye M ary,

wrt VeeM xrz = (x#2z = yrz).
2) Iycts x € M. PaCCMOTpHMB:{zzEM&z#az&xm}.

[Io onpeesseHnI0 OTHOINEHNSI IIOJTHOT'O MOPSAIKA B B maiigercs
HaUMEHLIINI 3J1eMeHT Y.



IV.6. Teopema 00 oTHOHIIEHU OJIHOTO MOPSIAKA

Teopema 2. Ecau r — omuowenue noano2o nopaoka Ha MHOHCECTNEE
M, mo cnpasedauevl credyrouue YmeeprHcoeHus:
1) r asasemcs OMHOWEHUEM AUHETUHO20 NOPAJKA;

T FY,

M
Q)Elt{ift T = dye M ary,
Ve M xrz = (x#z = yrz).
2)HyCTbeM.PaCCMOTpHMB:{zzEM&z#az&ajm}.

[To ompeeieHNI0 OTHOIIEHNS IIOJIHOTO IIOPAIKA
Jye B Vze B ypz.



IV.6. Teopema 00 oTHOHIIEHU OJIHOTO MOPSIAKA

Teopema 2. Ecau r — omuowenue noano2o nopaoka ma MHONCECMEE
M, mo cnpasedausol credyroujue ymeepHcoeru.:
1) r Asasemces omHoOwWeEHUEM AUHETHO20 NOPAIKA;
x
te M, 7Y
2) 3t = dye M zry,
xri
VeeM xrz = (x#£2z = yrz).

2) Iycts x € M. PaCCMOTpHMB:{zzEM&z#az&xm}.

[lo onmpegesieHnI0 OTHOINEHUS IIOJIHOIO ITOPSIKA,
Jye B Vze B ypz.
Torma, Bo-1IEPBLIX, T F# 1,



IV.6. Teopema 00 oTHOHIIEHU OJIHOTO MOPSIAKA

Teopema 2. Ecau r — ommuowenue noano20 nopadka Ha MHOHCECGE
M, mo cnpasediuevs caedyrowgue ymeepirHcoerus:
1) r asasemcs OMHOWEHUEM AUHETUHO20 NOPAJKA;

T 7Y,
M
Q)Elt{te T = dye M ary,

wrt VeeM xrz = (x#2z = yrz).
2) Iycts x € M. PaCCMOTpHMB:{zzEM&z#az&xm}.

[To ompeeieHNI0 OTHOIIEHNS IIOJIHOTO IIOPAIKA
Jye B Vze B ypz.
Torna, Bo-11epBbLIX, T # Y, BO-BTOPBIX, T,



IV.6. Teopema 00 oTHOHIIEHU OJIHOTO MOPSIAKA

Teopema 2. Ecau r — ommuowenue noano20 nopadka Ha MHOHCECGE
M, mo cnpasediuevs caedyrowgue ymeepirHcoerus:
1) r asasemcs OMHOWEHUEM AUHETUHO20 NOPAJKA;

te M, r7Y,
2) 3t = dye M zry,
xrt
VeeM xrz = (x#£2z = yrz).
2) Ilycrs & € M. Pacemorpum B = {zz € M&z#az&azm}.
I[To onpeaeeHnIo OTHOIIEHNS ITOJIHOIO IMOPSIKA
Jye B Vze B ypz.
Torma, Bo-1IePBLIX, & # 1, BO-BTOPLIX, ITY, U, B-TPETbUX,
Vee M xrz = (:1: #+ 2 = yrz) , 4TO U TpebOBAJIOCH JIOKA3ATh.

~
zeB

a = (0 = 7) pasnocuibio (ad&ef) =



Cracu6o

3a
BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru

caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
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