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Jlekumnsa 1
MHO)XeCcTBa

Llenb nekunmn — no3HakoMuUTb CTYJEHTOB:
1) ¢ OOLLNMM MOHATUAMMN TEOPUN MHOXKECTB;

2) C OCHOBHbIMU onepaunsamMu Hag
MHOXeCTBaMMU;

3) C COOTBETCTBUAMMN MEXOY MHOXECTBAMMU
N C OTODPaXXEHUSAMU;

4) ¢ knaccudoukaumen MHOXECTB U C
MOLLHOCTbIO MHOXECTBA;




5) c KopTexXxamMmu N ¢ JeKkapToBbIMU
NPOn3BEeaEHNAMMU;

6) C OTHOLIEHUAMUN, C BUHAPHBIMN
OTHOLLUEHUAMM N NX CBOUCTBAMMU;

/) C arieMeHTaMn KOMOMHATOPWUKM,
8) ¢ nogcTtaHOBKaMW.



BBeaoeHune

[nckpeTHass MaTemaTuka — HanpaBleHne B
MaTemMmaTuke, obbegunHawwee oTaernbHble eé
pasgens.l, paHee COOpPMMPOBAHHbIE KaK

camocToATenbHble Teopun. K HUM OTHOCATCS
MaTemaTuyeckas JIormka u Teopurn MHOXKECTB,
rpacdoB, KOONPOBAHUS, aBTOMATOB.

[lnckpeTHOMU MaTeMaTUKOU Ha3bIBaKOT
COBOKYMHOCTb MaTeMaTUYECKUX OANCLUUNIIVH,
n3y4vyarlmx CBOMUCTBA MaTeMaTUYeCKMX Moadenewu
OOBEKTOB, NpoL,eccos, 3aBUCUMOCTEMN,
CyLleCTBYOLWMX B peanbHOM MUpPe, KOTOPbIMU
ONepPUPYIOT B pasfnmnyHbIX 06racTax 3HaHUN.



[lnckpeTHaa matemaTuKka UCnonb3yeT cpeacTBa,
pa3paboTaHHble B KIaCCUYECKOM MaTeMaTUKe.
OOoHako  xapaktep 0ObekToB, UccneagyembiX
ONCKPETHOW MaTeMaTUKON, HACTOJNbLKO
pa3HoobOpa3eH, 4TO MeTodOB  Knaccu4yeckou
MaTeMaTUKM He Bcerga pQOoctaTodHO And  ux
n3ydeHus. llostomy Te cneunduyeckne mMetToabl,
KOTOpble NMPUMEHAIOT ANA OYeHb LUMPOKOro Knacca
KOHEeYHbIX OUCKPETHbIX (MMEKLWUX MNpepbiBHbIN
Xapaktep) o0bekToB, U ObiIn 0ObeaMHEHLI B
oOLlee HanpaBreHNne — AUCKPETHYIO MaTEMATUKY.

B Hactosillee BpemMsa 3HaHME [OUCKPETHOWM
MateMaTuKn HeobxogMmo  cneunanuctam B
pPa3nnYyHbIX 06NaCTAX AEATENbHOCTM.



1.1. ObLuMe NoOHATUS TEOPUN MHOXKECTB

COBOKYMNMHOCTb 3fIEMEHTOB, O0D0bEeAUHEHHbIX
HEKOTOPbIM NPU3HAKOM, CBOUCTBOM, COCTaBnsdaeT
NOHATUE MHOXecTBO. Hanpumep, MHoxXecmeo
KHUI B Oubnunoteke, MHoOxecmeo CTYOEHTOB B
rpynne, MHoxecmeo HaTypanbHbiX yncen N wu
T.A.

3anucb allM  o3HavaeT: aneMeHT a
rnpuHaosnexum MHoXecTBy M, T. e. afleMeHT a
obnagaeT HEKOTOpPbIM MPU3HAKOM. AHANOrM4YHO
allM 4uUTaeTCAa. 9NeMeHT a He [puHaosrexxum
MHOXecTBYy M.



N306pa)xeHne MHOXXECTB

MHoXecTBa yaobHO nsobpakaTb C MOMOLLbIO
Kpya208 duriepa.

MHoxectBo K Ha puc. 1.1 HasbiBaloT
noaMHoOXecTBOM MHoXxecTtBa M 1 obo3HavaroT

KUM.
MHoXecTBO K Ha3blBaeTcs
NoAMHOXXeCTBOM MHOXeCTBa
M( K[IM ), ecnn ana noboro
xLIK BbinonHgaeTca xLIM. Prc. 1.1,




YHuBepcanbHbIM Ha3biIBAeTCA MHOXECTBO
U, cocTosiLuee n3 BCeX BO3MOXHbIX 3NTEMEHTOB,
obnagarowmnx gaHHbLIM NPU3HAKOM.

Ecnn MHOXECTBO HE COOEPXUT JJIEMEHTOB,
obnagalowmx AaHHbIM MNPU3HAKOM, TO OHO
Ha3blBaeTCcs NycTbIM N 0003Ha4aeTca [ .

PaBHbIMM Ha3bIiBaOT ABa MHoOXecTBa A n B,
cocTosdLlne N3 oQNHAKOBbLIX 3NIEMEHTOB: A=B.

Hucno anemMeHTOB MHOXecTBa A Ha3blBaeTCS

MOLLHOCTbLH MHOXeCTBa U 0b03Ha4vaeTca |A|
nnm n(A)



MHOXeCTBO, 3fieMEeHTaMN KOTOPOro ABMSKTCHA
nogMHOXecTBa MHOXecTBa M, Ha3biBaeTcH
cemeucmeom MHoxxecmea M wnu 6yrieaHom 3TOroO
MHOXecTBa 1 0bo3HayaeTcs B(M).

MoLLHOCTb byneaHa MHOXeCTBa M
8blylUcriaemcs rno goopmyrie

Hoi) =2

roe n —amo MowHocmpe MHoxXecmea M.

[lpumep.  pr ={y, x,a},n=3|B(M)=2° =8,

B(M) ={0.h}k b {y. v a) {y.ah{ . x 0l




MHOXEeCcTBO cuuTaeTcss 3agaHHbIM, €ecnin
riepeyucrieHbl BCe €ro 3rieMeHTbIl, UIn yKal3aHo
ceoucmeo, KOTopbiIM 0bnagatT Te U TONbKO Te
ONIEMEHTLI, KOTOpblEe MnpuHagnexart OaHHOMY
MHO)XecTBy. CamO CBOUCTBO Ha3blBaeTCs
XapaKTepUuCcTU4YeCKuUM.

B kauyecTBe XxapaKTepUCTUYECKOro CBOMUCTBA
MOXET BbICTyNaTb YKasaHHasi [Ong  3Toro
CBOWCTBA ropoxdarwas npouedypa, KOTopasd
onucbiBaeT cnocob nonyvyeHuss SrNeMeHTOoB
HOBOrO MHOXECTBa W3 YXe  MNOJIyYEHHbIX
9NIEMEHTOB UM U3 APYrMx 00 bHLEKTOB.



[IDUMEDPBLI 33/4aHNT MHOXXECTBA

MHOecTBO BCEX yucen, ABMAIOLNXCH
HeoTpuLaTENbHbIMU CTENEHAMWU 4YnUCna 2 MOXHO
3anaTthb:

a) nepeyncrieHnemM aneMeHToB: M, ={1,2,48,1632,..} ;
0) ykazaHnem xapakTepmcTn4eckoro CBOUCTBaA:

M, =" 1i0Z,i=0} ;
B) C MOMOLLUbIO MOpOoXZalolen npoueaypbl Mo

UHOYKMUBHbIM npaBunam:
1oM ,.

ecnn kOM,,  To (2)0M

27’1-



1.2. OCHOBHbIe onepaunn Hag MHOXXeCTBaMu

Cymmou wnn obbeduHeHueMm OBYX MHoOXecTB X
n Y HasblBaeTCA MHOXECTBO, COCTodAllee U3
9NIEMEHTOB, BXOOALMX NN BO MHOXeCTBO X, Unu
BO MHOXECTBO Y, a MOXeT B oba MHOXecTBa

oAHoBpemMeHHo (puc. 1.2). ObosHaveHune: Z=XUY.

Fuc. 1.2



[lepecevyeHuem mHoxecTB X M Y Ha3biBaeTCH
MHO>XECTBO, COCTOSILLEE U3 SNEMEHTOB, BXOASALLNX
OOQHOBPEMEHHO U BO MHOXecTtBO X, U BO
MHOXecTBO Y (puc. 1.3). ObosHaveHune: Z=X(Y.

PasHocmbro MHOXecTB X KM Y HasblBaeTcH
MHOXeCTBO Z, cojepxallee BCE JJIEMEHTHI
MHOXecTBa X, He cogepxawwneca B Y (puc. 1.4);
9Ta pa3HOCTb 0bo3HavaeTcss Z = X \Y.

Puc. 1.3 Fuc. 1.4



IlornonnHeHUeM X MHOXecTBa X [0
YHMBepcanbHoro MHoxectea U (puc. 1.6)
ABNSAETCA MHOXECTBO

X :{xl. | x, X, x, DU}.

&r

Pruc. 1.5



Cummempu4yecKkol pa3HOCMb MHOXECTB X U
Y HasblBaeTcsl MHOXeCcTBO Z, coaepxallee rnmdo
aremMeHTbl MHOXecTBa X, ImMbo 3arneMeHTbl
MHOXecCTBa Y, HO HE Te N apyrme OAHOBPEMEHHO
(puc. 1.6); aTa pasHocTb o6o3HavaeTca X.\Y.

x Ny = (xX\r)urix)

Puc. 1.6.



BmecTo BbipaXeHus
«J1I000€e X U3 MHOXecTBa X»

MOXHO nucatb [Ix[L1X , roe nepeBepHyTas
naTtuHckad Oykea A B3sTa OT Hadasria aHrfiMMcKoro
cnosa Any — nobon.

BmecTo BbipaXeHus
«CYLLEeCTBYET 3NEMEHT X U3 MHOXeCTBa X»

KpaTKo NUwyT: x1X , roe nepeBepHyTad
natuHckass ©OykBa E 4aBnsgetca HavanbHOUM B
aHrnnmnckom cnoee Existence — cyuiectsoBaHue.



MHOXecTBO A MOXHO pa3buTtb Ha Knacchbl
(HenepecekarwLineca nogMHoXxecTea) A, ecnu:

« 0b6beanHeHne Bcex NMOAMHOXECTB COBMafaeT C
mHoxecTBom A: A=| JA ;
]

* nepeceyeHne  MOObLIX  OBYX  PasfUYHbIX
NoOMHOXEeCTB  nycTto, T.e. And  nobbix
i # j BbINONHAETCA A ﬂAj =[1.



[nga onepaunin Hag MHOXXeCTBaMU
cnpaBennvBbl cnenyrolme ToXaecTBa:

* 3aKOHbl KOMMymamueHocmu 0bbeOUHeHUs U
rnepece4YeHus

XUr=vyuxXx, XNY=YNX,

e 3aKOHbI accoyuamusHocmu obbeOuHeHuUs U
rnepece4vyeHus

(XUr)uz=ru(xUz),
(XNY)NZz=rN(xNZz),



* 3aKOHbI oducmpubymueHocmu  rnepecevyeHus
omHocumersribHo obwbeouHeHuUs U obbeouHeHUSs

OMHOCUMESIbHO NEPECEYEHUS
xNruz)=(xNr)u(xnz)

xUlrnz)=(xur)n(xuz),
* 38KOHbI 102/10WEHUS

xUxNr)=x, xn(xUr)=x;
* 3aKOHbI CKIeusaHUsl
(xny)ulxny)=x. (xur)n(xur)=x:
* 3aKoHbI Nlopeukozo
xUlxnr)=xuy, xn(xur)=xnr:
Onepauua (| MMeeT nMpeMmMmyLLecTBo nepen
onepaunen U. CKobku - ans HarnsgaHoCTu.



3aKOHbI uoemriomeHmHocmu obbreduHeHUs U
nepeceveHusa XUX=X, XNX=X;
3aKoHbI Oelicmeus ¢ yHueepcarsibHbiM (U) u
nycmsim ( [J ) MHOXXecmeamu
Xyl =X, XN0O
XUU =U, XNU
XUXxX=U, XNX
3aKoHbl 0e MopzaHa
XOAY=xUy, XxUr=xnNyr:
3aKOH 080UHO20 OO0roJIHeHUS

X = X.

o

[]
X,
[]

9




1.3. CooTBeTCTBUSA Mexay MHOXXeCTBaMM.
OTobparkeHus

[Mapsbl (al.,bj) 3a0al0T COOTBeTCTBUE MexXay
MHOXecTBaMu A n B, ecnu ykaszaHo npasuno A, no
KOTOpOMY AOnA  3nemMeHTa MHOXecTBa A
BblOMpaeTca anemMeHT U3 MHoXxectea B.

[TycTb ONS HEKOTOPOro afiEMEHTa & MHOXECTBa
A rnocTtaBneH B COOTBETCTBUE HEKOTOPbLIN SNEMEHT
b n3 MHoXecTBa B, KOTOpbln Ha3blBaeTCH
obpa3omM afemMeHTa a u 3anucbiBaeTcs b=Ra) .
Torna a=R'(b) - npoobOpas anemeHta b0IB.



Obpa3 mHOXecTBa A npu cooTtBeTcTBuM R
Ha3blBaeTcad MHOXEeCTBOM 3HayeHUU ITOro
COOTBETCTBUS 1 0603HaAYaeTCs R(A), ecnu
R(A) cocTont wu3 06pasoB BCex 3NEeMEHTOB

MHOXecTBa A:
R(A)={p|0a0A,CHOB:b=Rla).

[lpoobpa3s MHOXecTBa B npu HEKOTOPOM
COOTBETCTBUMU R Ha3blBAKOT obnacTtbio
onpeperieHns 3Toro COOTBETCTBUA N 0OO3HAYaloT
R‘l(B) T.€E.

R™(B)={a|pOB,[0A: Rla) =5},

R aBnseTtcsa obpaTHbLIM COOTBETCTBMEM AN R.



[1ns onncaHug COOTBETCTBUU MeXxay
MHO>XeCTBaMW UCMOMNb3YIT NOHATUE OTODpPaXKeHUS.

[Ona 3agaHunsa oTtobpaxeHuns [ Heobxoammo
yKasaTb:

 MHOXECTBO, KOTOpoe oTobpaxaetcsa (obrnacTb
onpeaeneHuns otobpakeHusi, obo3HavaeTca D(f) );

e MHOXECTBO, B (Ha) KoTopoe oTobpa)kaeTcs
obnactb onpegeneHnss (MHOXeCcTBO 3Ha4YeHUW
3TOro oTobpakeHusl, obosHavaeTcs E(f) );

* 3dKOH UIn coOTBETCTBUE MeXOyY ATNMU
MHO>XXeCTBaMi, MO KOTOPOMY OJIA 3J1EMEHTOB MNMepBoOro
MHO>XECTBA Bbl6paHbI ANIEMEHTDbI N3 BTOPOIO.



[Mpu 3anucn f:A - B noapasymeBaeTcs, YTO
oTobpakeHune fonpenerneHo ecrody Ha A, 1.e. A—
NONMHbIN Npoobpa3 oTtobpaxeHus f, xota ana B
Takoe CBOWCTBO MNOJIHOTbI HE NoApa3yMeBaETCH.

OQHoO3Ha4YHbIM Ha3blBaeTcsa oTobOpa)keHue, rae
KaXKAOMY aprymMeHTy MOCTaBreHO B COOTBETCTBUE

He bornee oaHoro obpasa.
OTOOpakeHns1 MOXXHO 3aJaBaTb:
a) aHanMTU4yecku ( C NOMOLLLIO popmyn);

6) rpadnyeckn ( C NOMOLLbIO CTPENOYHBIX CXEM);
B) C NOMOLLbIO Tabnuu,



Kriaccugukaims 0ToOpaXxeHuu 1o MoLHOCTHU
Ha MHOXeCTBO

«CIOPBbEKLINS»;

Ha MHOXeCcTBO
«Onekumns »;

Bo MHOXeCTBO
<«UHBEKLUUNS» .




Ha MHOXeCTBO - «CHOpPbEKLNA»

CoOTBETCTBME. MPUN KOTOPOM KaXKOOMY IJIEMEHTY
MHOXecTBa A yKasaH eOuHCMBEHHbIU 3NEeMEHT
MHOXeCTBa B, a kaXxgomy anemMeHTy MHoxecTBa B
MOXHO VyKaszaTtb xoms O6blI OOWH  3fEMEHT
MHOXecTBa A, Ha3blBaeTcss OTobpaXeHnem
MHOXecTBa A Ha MHOXecCTBO B



Ha MHOXeCTBO - «bunekumns»

OTobpaxeHne MHoXxectBa A Ha MHOXeCTBO B, npu
KOTOPOM KaXXgomMy Q3fieMeHTy MHoXecTtBa B
COOTBETCTBYET eNHCTBEHHbIN SreMeHT
MHOXeCTBa A, Ha3biBaeTCcH B3aUMHO-
OOHO3HA4YHbIM COOTBETCTBMEM MeXay ABYyM4A
MHOXeCcTBaMU, Unn bunekumnen.



BO MHOXECTBO - «UHBLEKLNA>

CooTBeTCTBME. MPU KOTOPOM KaXXOOMYy 3JIEMEHTY
MHOXecTBa A yKasaH eOuHCMEEeHHbIU 3NeMEHT
MHOXecTBa B, a kKaxgomy QanemeHty B
COOTBETCTBYET He bosiee ogHoro npoobpasa us A,
Ha3biBaeTcss OTOOpaXeHMemM MHOXecTBa A BO
MHO>XeCTBO B.



[TycTb MHOXecTBO A oToOpaxaeTtcsa 83auMHO-
00HO3Ha4YHO Ha MHOXecTBO B, T.e. f:A-B . Toroa
OTOOpaXkeHne , NP KOTOPOM KaXOOMY IJIEMEHTY
MHOXecTBa B cTaBuTCA B COOTBETCTBME €r0
npoobpas wn3 MHoOXecTBa A, Ha3blBaeTcs
obpaTHbIM oOTOOpaxeHuem ana f 7
3anucbiBaetcss BO A umm £ :B - A.

Ecnu MeXxXay AllEMEHTaMI MHOXECTB
yCTaHOBJ1EHO B3aMMHOOAOHO3HA4YHOE
cooTBeTCTBME, TO 3TN MHOXECTBA PABHOCUJIbHbI,
PAaBHOMOLHbI, W11 9KBUBAJIEHTHDLI.



1.4. Knaccndpukaums MHOXKECTB.
MOLLHOCTb MHOXXEeCTBa

MHoOXecTBO, cofepxallee KOHEeYHOe YUCIO
3NIeMEHTOB, Ha3blBaeTcsa KoHe4HbIM. [lycToe
MHOXECTBO SABMAETCHA  KOHEYHbIM W UMEeT
MOLLIHOCTb, PaBHY0 Hynto, T.e. |0 =0. MHoxecTBo,
He  ABNAOWEEeCH  KOHEYHbIM,  Ha3blBaeTcH
6eCKOHeYHbIM.

beckoHeyHoe  MHOXECTBO,  3KBMBAlEHTHOE
MHOXEeCTBY HaTypanbHbIX 4ucen N, HasbiBaeTcs
CYeéTHbIM. B npotmBHoM cny4yae ©OeckOHeYHOE
MHOXECTBO OyaeT HeCYETHbIM.



OcHOBHas TeopemMa O KOHEeYHbIX MHO>KeCTBaxXx

Teopema. Jlioboe KOHEYHOE MHOXECTBO He
OKBMBASIEHTHO HWKAKOMy ero cobCTBEHHOMY
NogMHOXECTBY, KpOMe camMoro cebs.

Crnedcmeue. Bcsakoe Henyctoe KOHEeYHoe
MHOXECTBO 9KBMBASIEHTHO OOHOMY W  TOJIbKO
OQHOMY OTPE3KYy HaTyparibHOro paaa 4Yncen [1, n]

CUYEMHbLIMU ABNAKOTCA MHOXecTBO Z uenbIX
yncen n Q pauuoHanbHbIX 4Yncen. MHoxecTtso R
NEeNCTBUTESNbHbIX YNcen HecYEMmHo.

MHoOXecTBO NEeNCTBUTENbHbIX yucern
Ha3blBAeTCS MHOXXECTBOM MowHoCcmMu
KOHMUHyyMa (0T nat. continuum — HeNpPepbLIBHbLIN).



1.5. Koptexu. [lekapToBbl Npon3BeAcHUS

KopTexem ANUHLI n N3 3rIeMeHTOoB
MHOXecTBa A  HasbiBaeTcss  ynopsigoYeHHas
nocnegoBaTenbHOCTb (a,,a,,..,a,) 9NEMEHTOB

3TOr0 MHOXECTBA.
Koptexun  (a,.a,,...a,) 1 (by,b,,....D,)

Ha3bIBAIOTCA  pPaBHbLIMW, €ECAN  OHU  WUMEIoT

OAVHAKOBYIO ONMHY W WX  3fEeMEeHThl ¢

OAVMHAKOBbIMA  HOMEpamMu  COBMajawT, T. €.
(a,,ay,0a,) = (b,b,,..h,), ec;m  (k=n) n Ans

[l a =b.

l



B oTIinvne OoT ANIEMEHTOB MHOXEeCTBA
AJIEMEHTbI KOPTEeXa MOIyT COBlMaAaTb.

Hanpumep, B  NpAMOYroficHOU  CUCTEME
KoopOAMHaAT  KoopAauHaTtTbl  TOYEeK  ABMAKTCH
KopTeXXaMmu.

Onepauud, C MNOMOLWbLID KOTOPOWM U3 AOBYX
KOPTEXEN OANMMHOU K U M MOXHO COCTaBUTb HOBbIU
KOpTEeX ANIMHOMN K + M, B KOTOPOM CHa4ana uayr
noapsa 3JIeMeHTbl MepBOro KopTeXxa, a 3aTeM —
9NEMeHTbl  BTOPOro  KOpTeXa, Ha3blBaeTcH
CoOeANHEHUEM KOPTEXeMW.



CyLLecTBYIOT KOPTEXW, 3SNIEMEHTbl KOTOPbIX
ABMAOTCS TONbKO HYNSAMU UNW eAUHULaMN.

KoptexXX K13 Hynem W  eguHUL,  MOXHO
paccMmatpuBaTb Kak 080uU4YHOe ripedcmassieHue
HamyparsibHO20 4ucra.

KopTex, cocTodAwmMn U3 eguHuL, W Hynewn,
OonucbIBaeT COCMOSsIHUE namsimu
8blyUCIUMESIbHbIX MawuH, NPU4YEM MaMATb MOXET
coaepaTb 4Yncna, TeKCTbl, KOMaHabl U T.4.

KopTexu ucnonb3ylTca B LUTPUX-KOOAX AOSS
coobLlleHns HY>XHOW MHdopmaLmu 0
Xapaktepuctuke obbekta  (berass  nonocka
onpeneneHHoun wmpuHel — 0, YyepHas -1).



LIEKapPTOBO POoU3BEAEHUE

OekapToBbiM (NpPAMbIM) Tnpou3BegeHUem
MHOXECTB A,,A,..,A, Ha3blBaeTCH MHO>XeCTBO
A XA, X...XA | COCTOALLlEEe U3 BCEX KOpTEXeWN
(a),dy.mmr a,) ONWHBL N, B KOTOPbIX a, A , rAoe

I1<k<n.

Ecrin A=A =.=A =A, TO NIULIYT A" =AXAX. XA
y ’

n

A" Has3blBalOT N-N [eKapToBOU CTeneHblo
MHOXecTBa A.



1.6. OTHOWEHNA. BUHAPHbIE OTHOLLEHUS U
NX CBOMUCTBA

[logMmHOXecTBO R M" HasbiBaeTCcaA N-MeCTHbIM
OoTHoweHueM R Ha HenycTtoM MHoxectBe M. [lpwu
Nn=2 OTHOLleHMe R Ha3blBaeTCcs OMHaAPHbLIM.

Csoucmea buHapHbIX omHoweHuu:
pegbrieKcusHOCMb:

(Oa DM )(a.a)0R)

aHmupegrieKcueHoCmMb !

(OaD M )(a.a)0R)




CUMMEeMpPUYHOCMb !

(

a,b

M )(a.b)

aHMUCUMMEeMpPUYHOCMb !

(T,

acuMMempuU4YHOCMb:

(

a,b

M )(a.b)

R - (b, a)

M)((a.b)OR (b.a) OR) - a

R)

— b)

R - (b, a)

R)
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Kakmoe KOHKpeTHOe OTHOLUEeHMEe MOXeT obnagaTtb
UM He obnagaTtb yKka3aHHbIM CBOMCTBOM.

[lpumepbl pegrieKcu8HbIX OMHOWeEHUU.:

«OblTb He Oonblle»; «OblTb AOenutenem» Ha
MHOXecTBe N; «ObITb KONMNMMHeapHbIM»  Ha
MHOXECTBE BEKTOPOB;

[Mpumepbl aHMUPehrIeKcU8HbIX OMHOWEHULU:

«OblTb Oonblue»; «ObITb MMagwe»; «OblTb
nepneHauKynapHOn» Ha MHOXECTBE MNPSAMBbIX;

[Tpumepbl cuMMemMpUYHbIX OMHOWEHUU

«ObITb MEepPneHanKYNsapPHbIM»; «OblTb pPaBHbIM>;
«ObITb NapanenbHbIM»;



[loumepbl aHMuUCUMMeEMPUYHbIX OMHOWEHUU :
«ObITb MEHbLLE NN PaBHbIM>»; «ObITb AENMUTENEM>
«OblTb NOOMHOXECTBOM» |

[loumepbl acumMmmempuYHbIX OmMmHoweHuu,

«ObITb OOMNblUE»; «OblTb MEHbLUE»; «ObITb OTLIOM> |

[loumepbl mpaH3uUMUBHbIX OMHOWEHUU:

«ObITb DOMNbLUE»; «ObITb MEHbLLUE>; «ObITb PAaBHbLIM?>;

[pumepbl aHMuMpaH3uUMuUB8HbIX OMHoweHuUU:

«ObITb NEPNEHANKYNAPHbIM» Ha MHOXECTBE NPSIMbIX
NOCKOCTU; «OblTb CbIHOM» «XXWUTb 3Ta)OM BblILLE»
ONs XUnbUosB aomMa.



[lpumepbl omHoweHuUU c8A3HOCMU.

«ObITb OONbLIE», «OblTb MEHbLUE» HA MHOXEeCTBe
N, R; «bbiTb Oonbwe wunn paBHbIM», «ObITb
MeHbLLe Y PaBHbIM> Ha MHOXeCTBe

OObIKHOBEHHbIX Apoben.

OmHoweHue 3KkeusasieHmHocmu

/ \
pedpriekcusHoOCMb cuUMMempu4YHOCMb
mpaH3umueHoCcmb

[Mpumepbl OMHOWEHUL 3K8UBANIEHMHOCMU:

OTHOWEHNE «ObITb paBHbIM», «MUMETb OAUH N TOT
K€ OCTaTOK OT AefieHns1 Ha KOHKPETHOE YMNCO»



HenepecekatoLmecs NogMHOXeCTBa, Ha
KOTopble pa3bmuBaeTcs MHOXeCTBO M OTHOLLEHEM
9KBMBANEHTHOCTMH, Ha3blBaOTCH Knaccamm
9KBMBANEHTHOCTH.

Ha MHoOXecTBe OObIKHOBEHHbIX Apoben Bce
KrnacCbl  3KBMBANIEHTHOCTM MO  OTHOLUEHMUIO
PaBEHCTBA COCTOSAT U3 APOOEN, paBHbIX MO CBOEWN
BENMYnHe.

Ha MHOXeCTBe TpeyronbHUKOB BCE Krlacchbl
9KBMBANEHTHOCTM MO  OTHOLWEHUK  noaobus
COCTOAT M3 TPEYrosibHWUKOB, MNOAOOHbLIX MexXxay
cobown.



OmHoweHue mosiepaHmHocmu
/ \

pegbriekcusHOCMb CUMMeUPUYHOCMb

OTHOWEHNe 9KBUBANEHTHOCTU — YaCTHbIA
cry4yan OTHOLUEHUS TOSIEPaHTHOCTMN.

OTHOLWeHund «ObITb OPYrom», «ObITb
3HAKOMbIM», - OTHOLUEHUSA TONEPaHTHOCTU, TakK

Kak OHW pedneKkCMBHbl, CUMMETPUYHbI, HO HE
TPAH3UTUBHbI.

OTHOLWEeHNe «UMeTb HenycTtoe nepecevyeHne»
ONs MHOXeCTB — OTHOLLEHME TONepPaHTHOCTM!.



OTHOLWeHne nopsaka

/ \

dHTUCUMMETPNYHOCTDb TPAH3NTUBHOCTDb

MHoxxectBo M, KoTopoe obrnagaeT OTHOLWEHUEM
nopsaaka, Ha3blBaeTCcA Yrnopsao4vYeHHbIM.

+ pedrneKkcMBHOCTb | OTHOLWeHWe
HECTPOroro Nopsiaka
<
+ aHTUpPedNEeKCMBHOCTb | — OTHoLleHne
CTPOroro nopsiaka <




OTHOLLEHNE Ha3bIBAETCHA OTHOLUEHNEM MOJTHOIo
nop4dankKa, ecCli CpaBHUMBbI BCE AJNIEMEHTDI
MHOXeCTBad, Ha KOTOPOM 3aaHO 3TO OTHOLUEHWE.

[Mpumep. OTHOWEHUA «DOMblUEe» N «MEHbLUE>
Ha MHOXECTBE OENCTBUTENbHbIX YMCET.

OTHOLLEHNE Ha3blBAETCA OTHOLUEeHNEM
HaCTUYHOIo rnop4dgka, ecliint CpaBHMMbl HE BCeE
AlIEMEeHTbl MHOXEeCTBaA, Ha KOTOPOM 3aAaHO 3TO
OTHOLUEHUNE.

[Mpumep. OTHOWEHNE «ObITb MOAMHOXECTBOM>
Ha MHoxecTBe B(U) (OyneaH).



1.7. neMeHTbl KOMOMHATOPUKM

Pasnen MaTEMaATUKMN, 3aHMarLwmnncs
nogcyeTaMmm KOnMYecTBa pasfnyHbIX KOMOWHAaLUn
Mexay obbekTamu, Ha3biBaeTca KOMOUHATOPMKOWN.

Bce KOMOMHaATOpHble 3agayun  CcBOAOSITCS K
NoACYETY MOLLHOCTU KOHEYHbIX MHOXECTB U UX
oTObpaxkeHun.,

[lpasurio cymmbl. TlyCcTb 9NEMEHT A MOXHO
BblOpaTb K cnocobamn, a 2arnemMeHT [ - m
cnocobamu, npu4em, ecnm noboun cnocod Bbibopa a
oTnn4yaeTca OT nwboro crnocoba BbIOOpa [, TO
BbIOOp «O uUnu 3» MOXHO caenaTtb K+m cnocobamm.



[lpasurio rpoussedeHus. Ecnn anemeHT d
MOXHO BblOpaTb k criocobamu, a afieMeHT 3 - m
cnocobamu, To napy (a, ) MOXHO BbibpaTb K Lim
cnocobamw.

[lpumep. Ecnn B rpynne 16 toHowen u 14
OEeBYyLUEK, TO npernopgaBaTeflb MOXET Bbl3BaTb K
Ooocke opgHoro ydyaweroca 16 + 14 = 30
crocobamu.

UacTHbIN cnydau npasmna npom3BedeHUs —
4YUCNO pa3MeLLEHNU C NMOBTOPEHNAMM ,@}i =m" Ans
noacyeTa KOpPTEXeN AONUHbI K, COCTaBIIEHHbIX U3
9NEMEHTOB MHOXecTBa X MOLLHOCTU m.



[lepecmaHosKuU. YNopsiAO4YEHHbIE MHOXECTBa
(KOpTEeXKn), cocTodAlmMe U3 N pasfnydHbIX
9NIEMEHTOB, Ha3blBalTCA repecrtaHoBkamu (0e3
nostopeHunn). ObosHa4veHue : P, .

dopmyna ang HaXoXOeHns ymncna
NepecTaHoBOK: P, = n!=nP,_, .

3agavyn:
o CKONbKMMM cnocobamMmn MOXHO MepecTaBnsAThb

AJNIEMEHTDI MHO>XECTBA, YTOObI NOJTYHUTD
Pa3JiINvdHblE KOPTEXN OJTNHbI 1N ?

« CKonbKknMm cnocobamm MOXHO pacdpacoBaTb N
LLUapOB pas3HOro uBeTta B AWWK C N cBOOOAHLIMU
MecTamm ?



[pumep. N3 undp 3, 5, 7, 9 MOXHO cocTaBuUTb 4!
KopTexewn, Tak kak n=4, 1o P,=4!=4[3[21=24, T.e.
cywectsByeT 24 pasnmMyHbiX YeTblpex3Ha4yHbIX
ymcna, COCTaBJIEHHbLIX U3 3TUX UMdPp: 5379, 7359,
9375, ....

dopmyna P, =nl=nP _, Ha3blBaeTCcs
peKyppeHmMHou 7 naeT BO3MO>XHOCTb
noacyYMTbiBaTb YMCIO NepecTaHOBOK BO MHOXECTBE
n+1 anemMeHTa 4Yepes3 nepeCcTtaHOBKM BO MHOXECTBE
N 35IEMEHTOB.

P,=1l, P,=0!=1. Ecnn BO MHOXecTBe oauH
9NIEMEHT, TO KOPTEX €OMHCTBEHHbIW, €ECNN HET
9NIEMEHTOB, TO BapMaHT OAUNH — «HET KOpTeEXa».



Pa3meweHus (6e3 noemopeHuu). YnopagodeHHoe
NOAMHOXECTBO m 9N1IeMeHTOB (KopTeX),
COCTaBNEHHOE N3 BCEro MHOXEeCTBa, coAdep’Kallero
n 3NeMeHTOB, Ha3blBaeTca pasmelleHnem (bes
nosTopeHus). O6osHayeHue: A,.

dopmyna onsa HaxoXaeHust Yymcna pasmeLleHni:

n!
m —
A" =

3agaum. (n=m)]

« CKonmbknmu cnocobamm w3 Bcero MHOXecTBa
MO>XHO BblOpaTh pasfnyHble KOpTEeXu
(ynopaao4yeHHble NogMHOXeCTBA) OMHOW m
(m < n)?



CouemaHus 6e3 nosmopeHudu.

CoyeTaHnaMmM M3 N B3NEeMEeHToB No m
Ha3blBAeTCA HeynopsaaovYeHHOe MNOAMHOXECTBO
(BbIDOpKA), coCTOosALLEE N3 M JNIEMEHTOB, B3ATbIX
M3 MHOXEeCTBa, COCTOSALLEro U3 N arieMeHTOB.

Obo3HayeHune: C," .

dopmyna ona nogcyeTa Yncrna coveTaHun:
c” n!

n

'(n—m)!
3agaun. (=)

« CKOmnbKnmu cnocobamm un3 BCEro MHOXecCcTBa
MOXHO BblOpaTb pasfiMyHble MNOOAMHOXeCTBa
onmHon m (m < n)?



[lepecmaHoB8KU ¢ nosmopeHusMuU. KopTtex,
MMELLN NMOBTOPAKOLLMECA 3NIEMEHTHI, Ha3bIBaeTCH
nepecTaHOBKOW C NOBTOPEHUSMM.

[lycTb B KOpTexe ANMUHbl N NepBbln 3N1eMEHT
BCTpe4vaeTca n, pas, BTOPOUN 3NeMeHT — n, pas u
Tak parnee, aneMeHT nog HoOoMepoMm m — n., pas:
n,+N,+...+N,, =n. Torga 4YuUcrno nepecTaHOBOK C
NOBTOPEHUAMU U3 ITUX N INEeMeHTOB 0b03HaYvYaeTCs

N BblYMCNAETCs Mo dopMyne:

ﬁ . n!

Ny sh .1,
n'n,!..n !

e oo m.




1.8. lNoacTtaHOBKMU

NaHo MHoXecTBO E, ={1,2,...,n},0n0ON .
B3anmHoogHo3Ha4yHoe oTobpaxeHune O:E —E

MHOXECTBa [ Ha cebs Ha3bIBaeTCH
NOACTAaHOBKOW CTeneHun n.

Ecnu npoobpasbl (aprymMeHThl) pacrnosioXKeHbl B
nopsake BO3pacTaHusl, 3annucb MOACTAHOBKMU
Takoro BMaa HasblBaeTcsl KAaHOHUYECKOW.

Ranpumep. 1 23456 7
J‘(6253174}



UToOblI M3 NOACTAHOBKM MONYyYUTb ODpaTHYIO,
HY>KHO MOMEHATb MecTamMn obpasbl U Npoobpassbl,
T.€. BEPXH W HWXKHIOK CTPOYKU, W, €eCcnun

Tpe6yeTcs|, npunBecCTn K KAHOHN4YECKOMY BUA

(123456 7)
Hanpumep, ecnu J—(6 55131 7 45 , TO

A=(625317 41234567
1234567)\5247316

Ob6paTHas noagcTaHoBKa egMHCTBEHHas.

Ecnn noacraHoBKa 3anncaHa B KaHOHWUYECKOM
Buae, TO nNepByro CTPOYHKY MOXHO HE MNMNCaTb.



MooctaHoBky Buga  o=(12..5)=e  HasbIiBaIOT
TOXOECTBEHHOW, TaK KaK OHA KaXXObIN 3reMeHT
MHOXeCTBa OTODpaXkaeT B 3TOT e 3NIEMEHT.

[lponsBegeHneM  MNOACTAHOBOK Oy WU O,
Ha3blBaeTCcA NoAcTaHoBKa J0=0,°0, , rae cHavana
BbINONMHAETCA  NoAcTaHoBKa Oy, a 3aTeM
NnoacTaHOBKa O, AEUCTBYET Ha pe3ynbTaT NepBon.

HatypaneHoM  cTeneHbd  NOACTAHOBKU O
Ha3blBaeTCcHa noactaHoBka 0" =g U.. Lo T.€.
npoun3BegeHne n nogctaHoBoK . °




[Topssigkom NoACTaHOBKM Ha3blBaeTCH
HaumeHbllee HaTyparbHoe 4Kcno A, Takoe YTo
g’ =e

Hanpumep, Ana nogcTaHOBKY 0:@ 421 % ﬁ A=3.

B nogctaHoBke nwobaa nepemeHa  ABYX
9NEMEHTOB BTOPOW CTPOKM MecTaMn Ha3blBaeTCH
TpaHCMNo3nuUnen.

[logcTaHOBKA Ha3blBaeTCd YETHOW, €eCrnn 4Yncno
TpaHCNo3nLUnn, NpuBOAALLMX 3Ty MNOACTAHOBKY K
TOXOECTBEHHON, 4eTHO. B npoTtmBHOM cny4vae
NoaACTaHOBKA Ha3blBAeTCHA HEYETHOW.



[pumep.

[lpuBegemM nNoACTAHOBKY O K TOXOECTBEHHOW
noacTtaHOBKEe C MOMOLLLIO TPAaHCNO3UL U,

(123456 (123456\m (123456
0_(643125)[[][_’(143625)@[_{123645)m_’
123456 123456
D]33*(123465)594*(123456)

UeTHoe ymncno TpaHcnosuummn (n = 4) ykasblBaeT
Ha YETHOCTb NOACTAHOBKMU.



