ITPAMOE IMTPOU3BEAEHUE MHOXECTB. OTHOHIEHUA. OITEPALIMN.

[Ipu 3amanuu Kakoro-HUOyAb KOHEYHOTO MHOXKECTBA Oe3pa3indHO, B KaKOM
MOPSIAKE TIEPEUMCIAIOTCS  AneMeHThl. Hampumep, MHOkectBa {a,b} u {b,a}
COBIAJAIOT, TAK KAK COCTOST U3 OJAHUX U TEX K€ AJIEMEHTOB, XOTS B TEPBOU 3alUCH
AJIEMEHT a YKa3bIBACTCsI MPEXK/IE dJIeMEHTa b, BO BTOpOH 3amucu HaoOopoT. Yacro,
OJTHAKO, IPUXOJIUTCS UMETh JENI0 C  YIOPSAOYCHHBIMH KOHEUHBIMH Habopamu
3JIEMEHTOB, T.€. TaKUMH KOHEUYHBIMM MHOXECTBaAMHU, MJI1 KOTOPBIX YKa3aH
OTpEeJICTCHHBIN MOPSAJOK CIIEIOBAHUS SJIEMEHTOB.

B reomerpumn, Hampumep, Kaxnaas TOYKa  IUIOCKOCTH OJTHO3HAYHO
ONPEACISIETCA  YHOPSIAOUYECHHOU mapoit uymcen (x,y), a B IPOCTPAHCTBE
YHOPSIIOYECHHOW TpoiKoW umcen (x,y,z). B oOmeM ciaydae BBOIUTCS TOHSTHE
YIOPSAIOYEHHOU N-KU 3J€MEHTOB WJIM KOPTEXa JJIUHBI N.

Koprtex niauHbI n onpenensercss Ha n-3JI€MEHTHOE MHOYKECTBO, JIJII KOTOPOTO
yKa3aH TMOPSIOK cleAoBaHUsl 3JIeMEeHTOB. KopTexk, mepBbIM 3J1€EMEHTOM KOTOPOTO
SIBIISIETCS X1, BTOPBIM - Xp,..., I-M — Xp, 0003HAYACTCT <X| , X2,...,X,>. JlBa KOpTexa <
X1, X2,..05X0~ U <Y1 ,¥2 ,...,¥p = CUMTAIOTCSI PaBHBIMHU TOrJa U TOJIBKO TOTJA, KOrjga x; =
Yi,X2= Y20, X = ¥io

DNEeMEHThl KOpTeXKa MOTYT MNpPUHAANIEKATh OJHOMY MHOXKECTBY H© MOTYT
TaKke JIeKaTh B Pa3HbBIX MHOXKECTBax. YacTo paccMaTpuUBAIOTCS TaKUE KOPTEKH,
MEPBBII JEMEHT KOTOPBIX JICKUT B HEKOTOPOM MHOXKECTBE Aj, BTOPOU - B IPyroM
MHOKECTBE Aj U T. 1.

MHOXECTBO BCEBO3MOXXHBIX KOPTEXKEU < X| , X2,...,.X,>, Takux uto x;0 Aj,
x20 Ay, ..., x,0 A,, Ha3pIBaeTCS MPSAMBIM (JIEKAPTOBBIM) MTPOU3BEICHUEM MHOXKECTB

"

Ay, Ao, ..., A, ¥ 0603Ha"aeTcs A; XAy X... XA, WIH |_| A . MHuoxectBa Ay, Ay, ...,
i=1

A, Ha3bIBAIOTCSI COMHOKUTEIISIMU MPSIMOTO MPOU3BENECHUS A X Ay X ... X A,

N3 ompenenenus mpsMoro Mpou3BEICHUS BUIHO, YTO OHO 3aBHUCHUT OT IMOPSAKA
COMHOXXMTENEH, ecnnu MHOKUTENH A,B pasHble, To npsiMble npousBeneHus AXB u
B x A He coBmanaior, T.€. MpsAMbIC  MPOU3BEIACHUS MHOKECTB HE KOMMYTaTHBHEI.

MHOXECTBO BCEX TOYEK IUIOCKOCTH MOXHO PacCMaTpUBATh Kak MPSIMOE
npousBeneHne RXR (rme R - MHOXECTBO JeHCTBHUTENBHBIX YMCEN),a MHOXKECTBO
BCEX TOYEK IPOCTpaHCTBA - kKak RXR % R.

Ecnu B mpsiMOM TpOM3BEIECHUM MHOXKECTB AjXAj;X...XA, BCE MHOXKUTEIU
paBHbI, T.e. A;=A;=..=A,=A, TO Takoe mpsMoe MpousBelacHUe 0003HauarOT A" u
Ha3bIBAIOT N-OM MPSAMOi (IEKapTOBOI) CTETICHBIO MHOXKECTBA A.

[Tpumep: Ilycts A={a,b}, B={1,2,3}

Torpma: AxB={<a,1><a,2><a,3><b,1>,<b,2>,<b,3>}

BxA={<1,a>,<2,a>,<3,a>,<1,b>,<2,b>,<3,b>}

A ={<a,a>,<a,b>,<b,a>,<b,b>}

B ={<1,1>,<1,2>,<1,3>,<2,1>,<2,2> <2,3> <3,1>,<3,2>,<3 3>}

A ={<a,a,a>,<a,a,b>,<a,b,b><ab,a><b,a,a><b,a,b><b,b,a>,<b,b,b>}

A={<a,a,a,a>, <a,a,a,b>, <aa,b,a>, <aa,b,b>, <ab,a,a>, <ab,a,b>, <ab,b,a>,
<a,b,b,b>, <b,a,a,a>, <b,a,a,b>, <b,a,b,a>, <b,a,b,b>, <b,b,a,a>, <b,b,a,b>, <b,b,b,a>,
<b,b,b,b>}.

HerpynHno 3amMeTruTh, 4YTO €CIIM MHOXKECTBO A| COAEPKHUT N; BJIEMEHTOB, Aj
COJIEPKUT Ny BJIEMEHTOB, TO MHOXECTBO AjXA; COIEPXKUT N;-n; 3ieMEHTOB. B

o0ImieM ciydae, €Clid MHOKECTBO A; COAEPKHUT N; IJIEMEHTOB i= 1,k , TO MHOKECTBO



A XAyX...XA, COHEPXKUT NjNy-...N; DJIEMEHTOB (YUCIO 3JIEMEHTOB KOHEYHOTO
MHOECTBa HA3bIBAIOT MOITHOCTHIO MHOXECTBA).

Ilycte nanbl MHOXecTBa Aj, Ap, .. , A, Eciu kakum-auOyap oOpazom
BBIJICJICHA HEKOTOpasi COBOKYIHOCTh KOpTexeh < aj, az, ... , a, >, rae a;[JA,,
i=1,2,...,n, TO TOBOPAT, YTO OIPEJEICHO N-MECTHOE WJIM N-apHOE OTHOILIECHHE Ha
CHCTeME MHOXECTB Aj, Ay, ..., A,. DIIEMEHTHI a4, ay, ... , 4, HAXOAATCA B JTaHHOM
OTHOULICHUU, €CIIU KOopTeX < a;, a, .. , a, > IPHHAOJICKHUT BBIJICTICHHOM
COBOKYITHOCTH.

Hpyrumu  ciioBamMu, J1000€ TIOJMHOKECTBO JIEKapTOBAa MPOU3BEACHUS
A1 XAyXx... XA, 3amaer HEKOTOpOE Nn-MEeCTHOE otHomenue. OTHoIEHHE
0003HAYAIOT, KaK MPaBUIIO, MAIBIMU TPeUYeCKUMH OykBaMu. Eciu anemeHTsl ay, ay, ... ,

a, HaxoAsATCsA B oTHomieHuu O [l |_| A ,re<ai a, ..., a,> 0, T0 nMuIyT HHOTA

i=1

n
a1ay ... a,p . Tak KaK OTHOUICHMS SBJISIOTCS MOJMHOXKECTBAMU I_l A, TO 118 HUX
i=1

HMMEIOT CMBICIT OTIepalllK, ONPEICSICHHbIE HaJl TOJMHOKECTBAMHU.

Ecni n-MecTHOE OTHOLIEHUE SBIAETCS MOIMHOXKECTBOM A", TO TOBOPAT, 4TO
3TO OTHOIIEHHE OIPEECICHO HA MHOXKECTBE A.

MHoxkecTBO A, B KOTOPOM OIPEJEIEHa HEKOTOpPasi COBOKYIMHOCTh OTHOIIEHUH,
HA3bIBAIOTCS MOJIEIIBIO UJIU PENSUMOHHON CUCTEMOM.

[Tox n-mMecTHOM (MM N-apHO¥) onepanueil Ha MHOKECTBE A TTOHUMAIOT JIF000E

orobpaxenue f: A" t A. MoXHO Tak»e cKa3aTh, 4YTO MOJl N-MECTHOM oreparuen
Ha MHOXKECTBE A TOHMMAETCS OTOOpaKEHUE, COMOCTABISIONIEE KAXKIOMY KOPTEKY
<aj, a3, ... , 4> U3 A OIpPEIEICHHbIA 3JEMEHT M3 A, YHCJIO N WHOTAA Ha3bIBAIOT
ApPHOCTBIO OTIepaIiH.

3amMeTuM, YTO TMOHSATUE ONepaluu SBISETCS YAaCTHBIM CIIy4aeM IOHATUSA
¢ynkuuu. Ilox n-mectHoOl ¢yHKUMEH ONpefeNeHHOH Ha MHOXECTBE A €O

3HAUEHUSIMU B MHOXECTBe B moHMMarOT mo0oe oToOpaxeHue f: A HAE B.
0-apnas omepanusi PUKCUPYEeT B MHOXKECTBE A HEKOTOPBIH  ONpeaeseHHbIN
JJIEMEHT.

B ciyqae n=1 310 Gyner m000e mpeodpa3zoBanne MHOXKecTBa A (0TOOpakeHHe
MHOXkecTBa A B ce0s). OnHOMECTHBIE ONepaly 4YacTO HA3bIBAIOT YHAPHBIMU
onepaiusmu. [lpumepaMu yHapHBIX oOIepaluii  ONpPEJeIeHHbIX Ha MHOXECTBE
JNEHCTBUTENBHBIX YHCEN SIBISIOTCS COMOCTaBICHUS ACHCTBUTEIBHOMY YHCIY €ro
MOJIYJIsl, APOOHOM YacTH, IIEJION YacTH, KBaJlpaTa Yuciia u T.JI.

Ecnu n=2,mony4aeM qByxMecTHbIC WM OUHApHBIE oneparui. K HuM oTHOCATCS
U3BECTHbIE apu(MeTHyYecKue OIepaluu CI0XKEHHs, YMHOKEHUS, BbIUMTAHUS Hal
JNEHCTBUTENHLHBIMU YHUCIIaMH, CJIOKEHHE  BEKTOPOB, MAaTPHI], MHOTOUYICHOB,
YMHO>KE€HUE MaTPULl, MHOTOWIECHOB U T.II.

Ecnu n=3,moy4aeM TpexMeCTHBIC WIIM TEPHAPHBIC OTIEPAIUH.

Ecnu n=4,nony4yaeM 4eTbIpeXMECTHbIC WJIM KBaTE€pPHAPHbBIE ONEpaluu, U T.1.



