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MHOXECTBA

[lonaTtne MHOXKECTBa SBJISIETCS OAHMM M3 Haumbosnee oOmUX W Hamboiee
BaXXHBIX MaTeMaTH4YeCKUX MOHATUI. OHO ObUIO BBEAECHO B MAaTEMATHKY CO3JlaTesieM
TEOpUU MHOXKECTB HeMeLKHM yueHbIM ['eoprom Kantopom (1845-1918). Ilonstue
MHOXECTBAa SIBIISIETCS HEONpEAETseMbIM, TaK Kak BCAKOE MaTeMaTHYEeCKOe
ONpEC/ICHUE OJHO MAaTeMaTHYeCKOe IOHATHE BBIPDAKAET Uepe3 JApyrue, yxke
U3BECTHBIC MOHATHUS, €r0 MOYKHO TOJIBKO NMOSICHUTh. MHOXECTBO IOHMMAETCsS Kak
COBOKYIIHOCTb, Ha0Op 3JIEMEHTOB, KOTOPhIE MOTYT HMETh CaMyl0 PpPa3IHYHYIO
npupoy. MOoXXHO TOBOPUTh O MHOXECTBE (ppa3 ITOH TIIaBbl, O MHOKECTBE TEOPEM
Te€OMETPHH, O MHOXKECTBE PEUICHUH TaHHOTO YpaBHEHHS U T.I. MHOXecTBa 0OBIYHO
0003HAYaIOT MPONMUCHBIMU OYKBaMH, a UX OJJIEMEHTBI CTPOYHBIMH OykBamu. Ecim
2JIEMEHT a MPUHAMJIEKUT MHOKECTBY A, To numyT al]A, eciu a He NIPUHAIIEKUT A,

TO MUIIYT af21 A nim alJA.
3anuch

A={x1 X2 5% b (1)

BBIPA)XAET TO OOCTOATENILCTBO, YTO MHOXKECTBO A COCTOUT B TOYHOCTH M3 3JICMEHTOB
X1 X2, .., Xp. Takum oOpazoM, mnpu 3amaHud MHOXectBa B (opme (1)
HETNOCPECTBEHHO, IMyTeM Iepedopa, YKa3bIBalOTCS BCE AJIEMEHTHI, COCTAaBIIAIOLINE
3T0 MHOXKecTBO. Hampumep, A={2,3,5}.

CrnenoBarenbHo, B opme (1) mpeacTaBieHbl JHIIb TaKUe MHOXKECTBA, BCE
9JIEMEHTHI KOTOPBIX MOXXHO TepedpaTh B HEKOTOPOM IMOPSJKE, T.€. MHOKECTBa,
COJIepKalFe ONMpPEeIEHHOEe HaTypalbHOE YHCIO 3JeMEHTOB. Takue MHOXKECTBa
Ha3bIBAIOTCS KOHEYHBIMHU.

KoHeuHble MHOXECTBa, CoJepKallie N OJJEMEHTOB, HA3bIBAIOTCA N-
AJIEMEHTHBIMH. Tak TOBOPST O MHOXKECTBaX OJHOAJIEMEHTHBIX, ABYXDJIEMEHTHBIX U
T.IL.

MHOXeCTBO MOXKHO 3ajJ]aBaTh YKa3aHHEM XapaKTEepPUCTUYECKOTO CBOMCTBa
P(x) ero »nemMeHTOB, T.€. TAKOTO CBOMCTBA, KOTOPHIM O0JIAZIAlOT BCE AJIEMEHTHI 3TOTO
MHO>KECTBA U TOJIbKO OHHU. ECIM MHOXECTBO A COCTOMT M3 BCEX JJIEMEHTOB,
o0JIajaroIuM HEKOTOPhIM cBoMcTBOM P(x), To mumryt A={x | P(x)}.

Hanpumep, MaO)ectBo A={x| x° =1} cocromr u3 Byx odnmementoB:{l;-1},a
MHOJKECTBO PAIMOHATBHBIX YHCET MOXKHO MPEACTaBUTh Tak:{r: r=p/q, TAe p 4 q-
nesnbie yncia u 320} .

MOoOXeT CIy4YHTBCS, YTO XapPaKTEPUCTUYCCKUM CBOMCTBOM, OMPEICIISIFOIINM
MHOXeCTBO A, He o0najzaeT BooOIle HH OAMH MpeIMET: Torja TOBOPST, UTO
MHOXeCTBO A mycroe u mumyt A=[]. Hampumep, MHOXECTBO EHCTBUTEIbHBIX
peuIeHui ypaBHEHU x*=-1 IIyCTOE.

['oBopsT, 4TO MHOXECTBO B fABIISIETCS MOJMHOXKECTBOM MHOXKECTBa A, eciu
Ka)KJIBIN 2JIEMEHT MHOXeCTBa B sBisieTcst anemenToM MHOKecTBa A (umyt B[ ]A),
€clii BO MHOXXECTBE A €eCThb JJIEMEHThl, He MpHHAIJIeKalue MHOXecTBy B, To
MHOXECTBO B Ha3pIBaloT COOCTBEHHBIM TOJMHOKECTBOM MHOXeCTBa A (TUIIYT
BOA).

Hanpumep, ecmn A={1,2,3,4,5},B={2,4}, 7o BLA.

Ecmn omnoBpemenno BeimotHeHO A 1B u B A, TO TOBOpST, 9TO MHOXKECTBA
A u B paBHbl 1 nuirytT A=B.



O0benunenneM MHOXkecTB A u B (mumyrt A [l B) Ha3siBaeTcs MHOMXECTBO,
COCTOSIIIIEE U3 BCEX AJIEMEHTOB, MPUHAJUICKAIIMUX XOTS Obl OTHOMY U3 MHOXECTB A U
B. Hanpumep, oobenunennem MHoxectB A={1,2,3},B={3,4,5} Oymer MHO>ECTBO
AUB={1,2,34,5}.

[lepeceuennem mHoxkecTB A u B (mumyr A n B) Ha3piBaeTCs MHOXKECTBO,
COCTOSIIIEE M3 BCEX JJIEMEHTOB, MpUHAUIeKammMx Kak A, Ttak u B. Hampumep,
nepecedueHneM MHoxkectB A={1,2,3}, B={3.4,5} SIBIIICTCS  OJHORJIEMCHTHOC
MHOXecTBO A N B={3}.

Ecrm AOU,tro muoxectBo {x | xUU, x[JA} Ha3pBaeTcs IOMOJHEHHUEM

MHOXkecTBa A Bo MHOkecTBe U, u o6o3Hauaercs UNA unm A4 .

YacTto nmpUXOAUTCS paccMaTpUBaTh TOJBKO TAaKME MHOYKECTBA, KOTOPBIE BCE
SBJISIFOTCSL ~ TIOMMHOXECTBAMU  HEKOTOPOTO  OMpPENEIeHHOTr0  (PUKCHPOBAHHOTO
MHOXkecTBa. Hanpumep, npu ucciae0BaHUU PELICHUN YPaBHEHUN WM HEPABEHCTB C
OJITHUM HEW3BECTHBIM MPUXOIUTCA UMETh €0 C Pa3JIWYHBIMU MOAMHOXECTBaAMHU
MHO)ecTBa R nelcTBUTENBHBIX uncell. B Takux ciydasx MHOKecTBO U, B KOTOPOM
OepyTCsi JOTOJHEHHUS, TMPEANOoaracTcsi H3BECTHBIM, MOJTOMY TOBOPST MPOCTO O

nononHeHn” A u o0o3HaueHne A, 3aMeHsoT Ha A .

Omneparuio 00beAMHEHHUS MHOTJIAa HA3bIBAlOT cyMMol W muimyT A+B BMecto
A 1B, onepanuto nepeceueHuss Ha3bIBalOT NPOU3BEACHUEM MHOXECTB M nUIIyT AB
Bmecto A [ B.

PaccMoTpuM  HEKOTOpBIE  BaKHBIE  CBOWCTBA oOmepanuii 0O0beTUHEHHS,
IepecevyeHus U JOMOTHEHUS.

HenocpeacrsenHo wu3 onpeeaeHus ATUX omnepauit BBITEKAET
CIIPaBEUIMBOCTh CJEAYIOIMNUX PaBEHCTB (Mpeamosaraercsi, yto MHOxecTBa A,B,C
SIBJISIFOTCA MOJMHOXeCTBaMU MHOecTBa U):

1. An B=Bn A (kOMMyTaTHBHOCTb IIepeCeUCHU);

2. (AnB)n C=An (Bn C) (accounatuBHOCTb NIEPECEUCHHUS);
3. An A=A;

4. AnU=A;

5. An 4A=0.

1'' AB=B [ A (kOMMyTaTUBHOCTb OOBEAMHEHUS);
2. (AUB)UC=A0(BUC) (accounatuBHOCTh 00BEAMHEHNS);

3. ADA=A;
4. A0 U=A;
5" Al A=U;

Onepauuu mnepecedeHUs U OObEOUHEHHS CBS3aHbl MEXIy CoOOM Tak
Ha3bIBAEMBIMU JUCTPUOYTUBHBIMU (pacpeeIUTETHbHBIMHU ) 3aKOHAMHU:

6. An(BUC)=ANnB)UANC);

6. AUBNC=ALUB)Nn (AOC).

Jokaxxem cBorcTBO 6. JIJIs1 1OKa3aTeNbCTBA PAaBEHCTBA JABYX MHOKECTB HY>KHO
MOKa3aTh, YTO KAXKI0E€ U3 HUX COJCPIKUTCS B IPYTOM.

[lokaxxem cHawama, 4to AN BUOUANB)UANC). Ilycts
xOAn (BOC). 3nauutr, xUA u xUOBUOC, 1.e. xUA u mu6o xUB, mubo xUC.
[Tomyuaercs, ciaenoBarenbHo, ABa ciaydas: a) x[JA nu xUUB, 0) x[UA u x[JC. B cyuae
a) xUA n B, 3naunr, xU(An B)U(An C). B cnyqae 6) xUA n C, 3HauuT, CHOBa
xUOANB)U(AnC). Mbl nokasanu, 4T0 W3 NPHHAIICKHOCTH TPOU3BOJIBHOTO



snemeHTa x MHOxecTBy A N (B C) BbITeKkaeT ero MpUHAICKHOCTh MHOMKECTBY
(AnB)O (AnC), re.utoAn (BUC) (AnB)U(AnC).

TakuMmu ke paccykIeHUSMHU JOKa3bIBaeTCS 00paTHOE BKIIIOUCHUE.

AHaIOrMYHO MOXXHO JI0Ka3aTh CBOMCTBO 6'.

Onepanuu  OObEIUHEHHS, TEPECEUYCHUs W JIOTONHEHHUS CBS3aHBI Tak
Ha3bIBa€MBbIMH 3aKOHaMH Jie MopraHa.

7. AUB=A4n B

7. AnB=A0B.

Hoxaxem Briouenne A N B U A U B. Ilycte xU An B, tornaxlUUAnB, u

noJtydarores nBa cimydast 6o x[JA, nu6o x[I1B. B mepBom ciygae x[J Z, 3HAYUT,
xtJA O B, Bo BTopom x[1 B, amoromy choBa x[1 4 [1 B.

AHaNIOTMYHO JI0Ka3bIBaeTcsi oOpatHoe BiiatoueHne AL B An B, u
cBoiictBo 7 . CaoiictBo 7 (7') uwmTaeTcs Tak: "AOMOJHEHHWE OOBEIUHCHHS
(mepeceueHus) ABYX MHOXXECTB COBMAJAeT C TepecedyeHHeM (OOBEIMHEHHEM)
JOIIOJIHEHUH dTUX MHOKECTB'.

Brnepselie cuctema ¢ TpeMsi  onepanysiMu, YAOBJIETBOPSIOIMIMMU CBOMCTBaM 1-7,
1'-7', paccmaTpuBanace aHIIMUCKUM MaTemaTukoM J[xopmkem Bynem (1815-1864),
B CBSA3M C YE€M TaKHWe CHCTEMbI MOJYYMJIM Ha3BaHue OyneBbIX  anreOp. MoxHo,
CJIeIOBATENBHO, CKa3aTh, YTO CUCTEMA BCEX MOJIMHOKECTB HEKOTOpOTo MHOkecTBa U
sBnsieTcss OyneBoil anreOpoil 1O  OTHOIIEHMIO K  BBEICHHBIM  OIEpalusIm
00BeIMHECHUS, TIEPECEUCHHSI U TOTIOTTHEHHUS.

Paznen teopur MHOXKECTB, KOTOPBI 3aHUMAETCSl MCCIEAOBAHHEM OIEpaIui
HajJ, MHOXXECTBaMU (HE TOJBKO KOHEUHBIX, HO M  OCCKOHEUYHBIX OIEpaIlnii),
HazbIBaeTcsl anreOpoil MHOXKeCTB. Ajredpa MHOXXECTB B CBOIO OYepelb SBISIETCS
YaCTHBIM CITy4aeM TEOpUH OyJIeBBIX aiareop.



