§3. Onepanuy HajJ OMHAPHBIMHU OTHOIIICHUSMU
IIycth Bce oTHOIICHUS Ha A.

TeOpeTI/IKO'MHO)KCCTBeHHBIC Ooncpanuu:

IIEPECEUCHUE; PNQ
00BEeTMHEHHE; PUQ
IOTIOIHEHHUE; P rre | = A?

Pa3HOCT. P\Q



Onp. ObpaTtHOE K P oTHOIIICHUE

P1={(ba)| (ab)eP}.



Omnp. IIpousBenenue otHomeHui P u Q

p.Q:{(a,b)\ dte A: (a,t) eP, (t,b)EQ}.

Onp. Crenenb oTHOIIEHUS P
P"=P.P....-P
%K_J .

n



Omnp. PediekcuBHOE 3aMbIKaHKE OTHOIICHUs P
PUA.

Omnp. Tpan3uTuBHOE 3aMbIKaHUE OTHOIICHUS P

P ={(ab)| t,t,,...t,:t,=a,t, =b, (t,t,.) eP}.

Omp. PediekcuBHO-TpaH3UTUBHOE 3aMbIKaHUE OTHOIICHUS P

P'=(PUA) =P UA.

Teopema.
(1) PP =PUP*UP*uU...,
(2) P*:POUPUPZUP3U...,ULG PozA.



Brinonnenue onepaunﬁ C OTHOIICHUAMMU, 3aJlaHHBIMHU MaTpUILIaMH.

fyers P =(py), Q=(a;).

1. ITepeceuenne

PmQ:(pij 'qij).

2. O0beIMHEHNE

PUQ :(pij VqU), rIe

v 10 |1

o

0 |1

1 ]1 |1




3. JJononnenue

=( P.J), rze

p /10 |1

—p|1l |0

4. PazHOCTDH

P \Q = (pij \qij), rae

g
p\g|0 |1
O |0 |0

P11 o




5. O6pareHue
P~ = (pji): P,



6. [IpousBenenue

n
P-Q= (rij ), rae fij = I\/ (pil 'qu) — pe3yJIbTaT YMHOXKEHUS -0 CTPOKH
-1

MaTpuIbl P Ha j-bIii cToIOCI MaTpHIBI Q.



/. TpaH3UTUBHOE 3aMbIKAHUE
P'=PUP*UP*U...UP" rzen=|A

8. PediekcuBHO-TPaH3UTUBHOE 3aMbIKaHHE
P'=P°UPUP?UP*U...UP"™ rren=|Al



Teopema.
(1) Otnomenue R pednexcuno < A C R.

(2) Orrowenne R cummerpuano < R=R™.
(3) Otrourenue R antucummerpuuno <> RMARMTCA|

(4) OTtHomieHue R TpaH3UTUBHO <= R? cR.,



84. OTHOIICHUE SKBUBAJICHTHOCTH. DaKTOP-MHOKECTBO

Omp. OtHomeHue R Ha A Ha3bIBaeTCsl OTHOIIIEHWEM SKBUBAJICHTHOCTH,
eciu R pednekcuBHO, CUMMETPUYHO, TPAH3UTUBHO.

Omnp. Paz6uenue mHoxkecTtBa A — cuctema A, Ay, ... HEIyCTBIX
IIOJMHOKECTB MHOKeCTBa A, Takoe, YTO:

1) UA =A,

2)ecmt ANA =D 10 A=A

Knaccel p336I/IeHI/IH, HJIN KJIACCBhI OKBUBAJICHTHOCTHU — MHOXECCTBA

AA,....



YTBEpKICHHUE.
Iycts AL A,,... — pa3buenne MmEoxecTBa A. Torna oTHOIIEHHE
R= {(X, Y)‘ JA 1 xeA,yeA } ABJISIETCS] OTHOLLIEHUEM

HSKBUBAJICHTHOCTH.
Jloka3aTeiabCTBO:
1. R pednekcuBHO, T.K. JTHOOOH 3JIEMEHT X MHOXECTBA A TIPUHAIJICKUT

KaKoMy-HHOY b A | ciemoBaTenbHO (X, X) € R.
2. R cuMMeTpuyHoO, T.K. €CIH JA:xeA,yeA, o dA:yeA, XeA.
3. R TpaH3uTHBHO, T.K. €CIIN JAxeA,YeA. u 3Aj S Aj, Ze Aj ,
0o ANA # O  Cnenosarensuo A =A;, torna JA: Xe A, z€e A,



Teopema.
JIt060€ OTHOIIEHNE SKBUBAJICHTHOCTH OIPEACIISIETCS TTOAXOIAIUM
pa30oreHUEM.

Jloka3aTeabCTBO (COACPIKUT AITOPUTM ITOMCKA MOAXOISMIIEro pa3OueHus):
[Tycth R — otHOMmIEHUe 3xBUBasieHTHOCTH Ha A = {a, b, C,...}.

Jli1st moGoro t onpenennm A ={X‘ xeA (t,x)eR }

HOJ’IY‘II/IM CUCTCMY Aa, Ab’ At, -+« HCIIYCTBIX ITOJMHOKCCTB MHOKCCTBA A.
HOKEDKCM, YTO OHA ABJIACTCA p336I/IeHI/I€M MHO>ecTBa A.



3ameTHM, uTO JIs Jro6oro t Bemonasercs € A
AL UAUA U...=A 510 ycosue 1) U3 onpenenenus pa3oueHusL.

Iycts A, N A #O . Torma cymectsyer d € A, N A
vxe A, = (@, x)eR, (a,d)eR, (d,a)eR

= (d,x)eR, (b,d)eR

= (b,x) eR 1.e. X€ A . D10 3nauur A, A, .

O6parnoe Britouernue A, S A, 10Ka3bIBACTCS AHAIOTHYHO.
T.e. A, =A, . Dro ycuosue 2).



BBIBOI[Z IIOHATHUA «pa36I/I€HI/Ie» COBIIaJacT C IIOHATHUEM «OTHOUICHUEC
SKBUBAJICHTHOCTH)).



Onp. ®akTop-MHOKECTBOM MHOKECTBA A 110 OTHOIICHHUIO YKBHUBAJICHT-
HOCTH R Ha3bpIBaeTCSa MHOXKECTBO BCEX KJIACCOB YKBUBAJIEHTHOCTH.

O6o3uaucHue: AR.

ITpumep.
A =N;

ocmamox om oenerus X Ha 3 paseH
R=4(Xy)

ocmamky om oenenusi Y Ha 3

AR =?



A/R ={K1’ Ky, Ks} , TJC

K,={14,7,10,.} K,={25,811..}, K,={36,9,12,..}.



