OTOBPAXXEHMUAL.

[Tonsatue oTOOpaKeHUs, TaKXKe KaK U TOHATHS MHOXECTBA, SBISETCA
HEOIPEeAeMbIM, I03TOMY MBI €T0 MOSCHSEM.

['oBopsAT, 4TO 331aHO0 OTOOpakeHHE MHOXKECTBa A B MHOXKECTBO B, eciam kaxaomy
JJIEMEHTY MHOXKECTBAa A  IIOCTaBJI€H B  COOTBETCTBHE, IO ONPEAEICHHOMY IpaBuUIly,
€IMHCTBEHHBIN JIEMEHT MHOKeCTBa B.

WNHorna Ttakue OTOOpa)K€HHMs HA3bIBAIOT IMOJHBIMU OTOOPaXXEHUSMHU B OTIMYUE OT
YaCTUYHBIX  OTOOPaXEHHMH, KOTOpBIE IOMYCKAIOT HAJMYUME B MHOXECTBE A 3JIEMEHTOB,
KOTOPBIM HE CTaBUTCSI B COOTBETCTBHE HUKAKOM JIEMEHT MHOXkKecTBa B.

OTto0paxeHus: 0003HAYAIOTCSA, KaK IMPAaBUJIO, MAJIBIMU  T'PEUYECKUMHU OyKBaMH, U €CIH

¢ - oToGpaxenne muoxectBa A B B, To mumyr ¢: A -~ B, wm AT B. Eciu mpn
orobpaxkenun ¢ snementy alJA mocraBieH B cooTBeTcTBUE AeMeHT b[IB, To mumyr ap=b,
mpu 3TOM b Ha3pIBalOT 00pa3oM d3JIeMEHTa a, a »d3JEeMEHT a Ha3bIBalOT MPooOpa3om
aneMeHTa b mpu oroOpakeHur ¢. MHOXECTBO A Ha3bIBAIOT HAYajioM, a MHOXeCcTBO B
KOHIIOM OTOOpaXKeHus §.

Ecmu COA, 10 MHOXecTBO 00pa3oB Bcex snemeHToB allC oGo3Hauactcs Co wu
HaspIBaeTCs oOpasoMm MHOkectBa C mpu oroOpakenuu ¢. B wactHocTH, A sBasieTcs
00pa3oM MHOKECTBa A TIpH 0TOOpasKkeHUH ¢, I MHOXKECTBOM 3HAYCHHI OTOOpaKEHUS .

Ilpumep 1. ecnu A - MHOXKECTBO 1enbIX uucen u ¢:A — A, rue ?(x)=[x|,To smemeHTHI
1 wu -1 cayxar npoobOpa3amu 3aemenTa 1, a amemeHT -1 He umeer mpoodpasa u A - 310
MOJIMHO’KECTBO BCEX HEOTPHUIATENBHBIX IIENIBIX YHCET.

Ecmu A$=B, to rosopsr, uto ¢ ecTh oTOOpakeHHE MHOXECTBa A Ha MHOKECTBO B
(Takoe 0TOOpakeHHe Ha3bIBACTCS CIOPBEKTUBHBIM OTOOPAKCHUEM WITH HAJIOKEHUEM).

Ilpumep 2. ecnu A - MHOXeCTBO Tienbix umcen U ¢: A » A, rae ¢(x)=x+1.

Ilpumep 3. ecmu A - MHOXECTBO MLEJBIX YHCEd, B — MHOXECTBO UYETHBIX LEINbIX
grcen, 1 §:A - B, rae ¢(x)=2x.

Ilpumep 4. A - MHOXECTBO HaTypalbHBIX umces, B={1;2},a oroOpaxxeHne BceMm
YETHBIM HATYpalbHBIM YHUCJIaM CTAaBUT B COOTBETCTBHE JJIEMEHT 2, a BCEM HEUETHBIM -
AJIEMEHT 1.

Pazymeercs, kaxaplii J€MEHT U3 Hadajga OTOOpaXCHUS HMMEEeT B TOYHOCTU OJUH
o6pa3. OToOpakeHHEe MHOXXECTBa A B MHOXXECTBO B mpu KOTOpOM KaxkIblii 00pa3 mmeeT
TOJILKO OJMH TIpooOpa3 Ha3bIBalOT BJIOKEHUEM MHOXECTBA A B MHOXKECTBO B (a Takxke
UHBEKTUBHBIM OTOOPAKEHUEM), K TAKUM OTOOPaXKEHUSIM OTHOCSITCS IPUMEPBI 2 U 3, a TakxKe
CIEAYIOLIUNA puMep 3.

Ilpumep 5. A - MHOXECTBO ILIEJIBIX YUCEN, B - MHOXECTBO pallMOHATBHBIX YHUCEII,

d: A - B, rze d(x)=x".

OtoOpakeHue SBISIONIEECS OJHOBPEMEHHO BIIOKEHHEM W HAJIOKEHHEM Ha3bIBAETCS
B3aMIMHO OJIHO3HAYHBIM (MHAa4Ye OMEKTUBHBIM) OTOOPAKEHUEM.

[IpumepoM OHEKTUBHOTO OTOOpPaXEHUS SABISAIOTCA TOJCTAHOBKH, SIBJISIOLIUECS
oroOpaxkeHneM MHoxecTBa {1,2,..,n} Ha ce0s. BaxHbIM npuMepoM OHWEKTUBHOTO
OTOOpaKCHHS SBISICTCS TOXIECTBEHHOE OTOOpakeHHME  MHOXKectBa A Ha  cels,
omnpenensemoe yciaopueM §(x)=x, mis Bcex x[JA. D10 oToOpaxkeHue OyaeM 0003HauaTh yepes
E. OnnuM u3 Takux oToOpaskeHUH U3 N CUMBOJIOB SIBJISIETCSl TOXKJIECTBEHHAs! MOJCTaHOBKA

1 2 3 .. n
1 2 3 .. n

OtobOpaxenue ¢ cuumTacTcs paBHBIM OTOOPAKCHHIO \Y, €CIIM Hadyaja W KOHIbI 3THUX
OTOOpaXCHUH COBMAJAIOT, M IS KAXKJIOTO AJIEMEHTA X, MPUHAISKAIIETO0 HX  00meMy



Havaly, CHOpaBeIMBO paBeHCTBO ¢ (x)=y(x). [TomuepkHeM, UTO C TOYKH 3pPEHHUS 3TOTO
ompeneneHus oroopaxenust §: A - A u y: A - B, rie A - MHOXXECTBO HaTypalbHBIX YHCEI,
a B - MmHOXecTBO menbix yncen u §(x)=y(x)=x +1 mis Bcex x[JA - pa3jiruHbL

Ecnu konery oroOpakeHust ¢ coBmajgaeT ¢ HaAdajioM OTOOPaKEHHS Y, TO MOKHO
onpenenuTh npousseacHue Py otodbpaxenuii. Umenno, ecmu ¢: A - B, ay: B » C, 10 v,
00 ompexaencHuto, otoopaxaer A B C, mpuuem Oy(x)= y(o(x)) mis kaxmoro x[JA. Dto
OIpeieIeHNe BBITIISANT O0JIee €CTECTBEHHBIM, €CIIM 00pa3 3JeMEHTa X MPH 0ToOpakeHuu ¢
3anmuCchIBaTh He Kak ¢ (X), a kak x§. Torma umeem x(Qy) =(x¢)y.

ACCOIMAaTUBHOCTh TPOM3BEIACHUS  OTOOpaKeHUI bopMymUpyeTcss CIEAYIOMUM
obOpazom.

Teopema 1. Eciu ¢, y u y - otoOpaxkenus, To (Py)y =@(yy) (vanucanHoe paBeHCTBO
03HAYaeT, B YaCTHOCTH, YTO €ro JIeBasi U MpaBas 4YacTU CYIIECTBYIOT OJJHOBPEMEHHO).

JlokazarenbctBo. [TycTh neBas yacth cymectByer U @: A — B. Buay cymecrBoBaHus
npousseaenus Py Omeem ¢: B - C. U3 ompenmenenuss  mpoumsseneHus ¢y: A - C.
CymectBoBanue JeBoi dactu pgaer y: C — D, mocnme 4ero mocienoBaTellbHO MOTydaeM
Gy : A - D,yy: B> Dud(yy): A - D. Takum 06pa3om, 3 CyIIeCTBOBAHHUSA JIEBOH YacTh
BBITEKAET CYIIECTBOBAHUE MPABOM, MPUYEM Hayala U KOHIIBI OTOOpaKEHUH, CTOSIIMX B 3TUX
qJacTax, CcoBmagaroT. K aHaJOru4HBIM BBIBOJIaM MOXKHO TMPUUTH, Mpearoiaras
cyliecTBoBaHMEe TmpaBoi yacTu. Ecmu  temepp  allA, To, wWCHmonb3ys ompeneincHue

MIPOM3BE/IEHNUS, MOy4aeM 1enouKy paBeHcTB a(d(y)y) = (a(ow))x = ((ap)w) x = (a)(y x) =
=a(p(yy)), B BUly IPOU3BOJILHOCTHU 3JIEMEHTA, a 3TO JI0KA3bIBAET TEOPEMY.

Teopema 2. Ecim mpousBeaeHue 0TOOpaKeHUM P=(p1 (@2 ( ... (@1 ©n))))
CYIIIECTBYET, TO OHO CYIIECTBYET W IMpH 000N JAPYyroil paccTaHOBKE CKOOOK, CBOMSIICH
BBIUMCJICHHE K BBIYMCIICHUIO MPOU3BEACHHUH JBYX COMHOXKHTENEH, NMpUYeM pe3yslbTaT He
3aBUCHT OT BBIOOpA 3TOM paccTaHOBKH. (DTa TeopeMa MO3BOJIET UCIOJIB30BATh 3aMUCh ¢1(
...Qn-1 O HE PACCTaBIISIsI CKOOOK.)

JoxazarenbctBo. [IpousBeneHne OMHOTO WM JIBYX  COMHOXHUTEIEH  CKOOOK HE
COACPKUT, U ITOTOMY CHPABCAIINBOCTDH IIOKaSBIBaeMOﬁ TCOPCMbI TpHUBHUAJIbLHA. I[HH TpEX
COMHOHUTEJICH 3TO YTBEPXKACHUE COBIIANAECT C MpeAblaylied Teopemoil. JlomycTtum, 4To
TeopeMa JIoKa3aHa, €CIIM YUCII0O COMHOXKUTENEeH MeHbIe n. PaccMoTpuMm npowusBeneHue ¢ ¢,
«.Qn.1 @n C HEKOTOPOW pacCTaHOBKOW CKOOOK. Bwimensisi  cKOOKH, COOTBETCTBYIOIIHE
MNOCJICAHEMY YMHOXKCHUTIO, UMCCM CJIICAYIOIIUC BapUAHTHI.

Yi=¢1 (92 ... ¢n),

V2 =(@192)( ¢3... Pn),

Vi1=(@102 ... On1 ) Qi
Pasymeercs, mpeamnonaraercs, 4To BHYTPU JAHHBIX CKOOOK 3a/laHa HEKOTOpas pacCTaHOBKA
CKOOOK.

SlcHo, uTO @ 1=\, OO B CHIIy HHIYKTHBHOTO MPEAIOJIOKECHUS IPOU3BEACHHE P ... ¢y
OT PacCTaHOBKU CKOOOK HE 3aBUCHT. JlOMyCTHUM, 4TO T0Ka3aHbl paBEHCTBA

Y=Y1 = ... =i
Torma yi1=(@1 - Qi) @@it1 - Pu)=( @1 .. QD) @APit1 oo Pp)=((@1.--Pi-1 JON( @it - P)=
=( @1... ¢; )( Qjt1 ... P,)=VY;B CUITYy TeOpeMbl | M MHIYKTUBHOTO mpeamnonoxenus. [Ipogomkas
ATOT MPOIIECC, YOSAUMCS, UTO Y= |=... ;1. A 3TO U TpeOOBAIOCH.



