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Jlekumnsa 1
MHOXXeCTBa

Llenb nekLum — Nno3HaKoMUTb CTYAEHTOB:
1) ¢ OOWMMMN MOHATUAMWN TEOPUN MHOXKECTB;

2) C OCHOBHbIMUW onepaunsMmn Hag
MHO>KeCTBaMU;

3) C COOTBETCTBUSAMUN MEXOY MHOXECTBAMMU
N C OTODOPaXXEHUSAMU;

4) ¢ Knaccnukaunen MHOXeCTB U C
MOLLIHOCTbIO MHOXECTBA,;




5) Cc KopTexamm n ¢ oeKkapToBbIMU
NPOU3BEOEHUAMMU;

6) C OTHOLLEHUAMMU, C BUHAPHBIMU
OTHOLLEHUSAMMU U NX CBONCTBaMWU;

/) C aneMeHTaMn KOMOUHaTOPUKN;
8) ¢ noacTaHOBKaMM.



BBeaeHune

[lnckpetHaa maTemaTuka — HanpasneHue B
MaTemMmaTuke, oobObeauHsawlwee oOTaenbHble ee
pasgensl, paHee cdopMMpoBaHHbLIE Kak

camMmocTodATenbHble Teopun. K HMM OTHOCATCA
MaTemaTnyeckad normka u Teopun MHOXECTB,
rpadooB, KOOAUPOBaAHNA, aBTOMATOB.

[nckpeTHou MaTeMaTUKoW Ha3bIBAOT
COBOKYMHOCTb MaTeMaTUYEeCKNX OUNCLMMNIINH,
M3y4yaroLmx CBOUCTBA MaTeEMaATUYECKUX MoAOeneu
OOBbEKTOB, NpoLEeCCOB, 3aBUCUMOCTEMN,
CYLLECTBYWOLWIMX B peanbHOM MUpe, KOTOPLIMU
OnepupyroT B pasnmnyHbiX 0bnactsx 3HaHUN.



[lnckpeTHaa matemaTtuka UCMNonb3yeT cpeacTBa,
pa3paboTaHHble B KIlaCcCU4ecKonm maTtemMmaTuke.
OpgHako  xapaktep OOBbekToB, UccregyeMblX
ONCKPETHOW MaTeMaTnKoMN, HACTOJ1bKO
pa3HoobpaseH, 4YTO METOAOB  KIlaCCUYEeCKOoMn
MaTeEMaATUKM He Bcerga AOoCTatovHO And  UX
nsydyenHus. loatomy Te cneumnduyeckme MeToabl,
KOTOpPbLIE MPUMEHSAIOT OS5 OYeHb LUMPOKOro Knacca
KOHEYHbIX OUCKPETHbIX (MMeWnX MnpepbIBHbLI
Xapaktep) OObekToB, U OblNM 0OObEAMHEHbI B
oOLlee HanpaBneHne — AUCKPETHYIO MaTeMaTuKy.

B HacTosiLlee BpemMs 3HaHME [OUCKPETHOM
mMaTtemMaTtuku HeobxoguMmo  cneumanuctam B
pa3nNYHbIX 0bnacTsax AesTenbHOCTMW.



1.1. Obwme NoHATUS TEOPUN MHOXKECTB

COBOKYMNHOCTb 3fIEMEHTOB, OOBLEAUNHEHHbIX
HEKOTOPbIM MPU3HAKOM, CBOMCTBOM, COCTaBISAET
NOHATUE MHOXecTBO. Hanpumep, mHoxecmeo
KHUI B OWbnmnorteke, mMHo)ecmeo CTYOEHTOB B
rpynne, vMHoxecmeo HatypanbHbIX Yncen N u T.
a.

3anuncob a € ddHa4vaerT: aremMeHT a
rpuHaosnexum MHoXecTtBy M, T. e. anemMeHT a
obrnagaetr HeKoTopbiM MPU3HAKOM. AHaNOrMM4HoO
0 ¢ MUTAETCA. QfIEMEHT a He [IpuHaornexum
MHOXecTBy M.



V30bpakeHne MHOXXKECTB

MHoxecTBa yoobHO nsobpa)katb C NOMOLLLHO
Kpyaoe Jursiepa.

MHoxectBo K Ha pwuc. 1.1 HasbiBaloT
noamMmHoXxectBomMm MHoXectBa M 1 obo3HavatoT

KcM

MHoOXecTBO K Ha3bIBa€eTCH
NoAMHOXeCTBOM MHOXECTBaA
M g - M ecnu ana nioboro

1 gbInonHsAeTcs xe M i 1



YHuBepcanbHbIM Ha3blBaeTCcsd MHOXeCTBO U,
COCTOSLLIEE M3 BCEX BO3MOXHbIX 3NEMEHTOB,
obnagarowmx gaHHbIM NPU3HAKOM.

Ecnn MHOXECTBO He COOEPXWUT 3NEMEHTOB,
obnagatowmnx daHHbIM MPU3HAKOM, TO OHO
Ha3bIBaeTCs NycTbIM N 0bo3HavaeTca g .

PaBHbLIMM HaA3bIBAOT ABa MHOXecTBa A u B,
COCTOSLLNE N3 OOANHAKOBbLIX 3JIEMEHTOB: .4 = B

Yncno anemMeHToB MHOXecTBa A Ha3bliBaeTCcH
MOLLHOCTbLI MHOXeCTBa 1 0003Ha4aeTca | 4|

- n(A).



MHOXeCTBO, 3NeMeEHTaMN KOTOPOro SABMSAKTCH
NOOAMHOXeCcTBa MHOXecTBa M, Ha3blBaeTcs
cemeucmeom MHoxxecmea M wnn byrieaHom 3TOro
MHOXecTBa U 0bo3Ha4vaeTca B(M).

MowHocTb ©OyreaHa MHoxectBa M
8bl4lUCrIAemcs rno gpopmyre
, B(M)=2"
rae n — amo MowHocmb MHoXxXecmea M.
[lpumep.

M = {y,x,a},n =3,

B(M)=1{2.,{y}ixk taf v, xh tv.al by, a) v, x,aj

B(M)=2"=3,




MHOXeCTBO cuyuTaeTcad 3adaHHbIM, echu
riepequcsieHbl BCe ero arieMeHTbl, UNNn ykalaHo
ceoucmeo, KOTopbIM 0bnagalT Te U TOSMbKO Te
9NieMeHTbl, KOTOopble npuHagnexart OaHHOMY
MHoXecTtBy. CamO CBOWCTBO  Ha3blBaeTcs
XapaKTepUCTUYECKNM.

B KayecTBe XapaKTEpUCTUYECKOro CBOMCTBA
MOXET BbICTynaTb YyKasaHHaa Aang  3Toro
CBOWUCTBa ropoxxoarw,asd rpouedypa, KoTopas
onucbiBaeT Ccnocod norfy4vyeHns 3NemMeHTOB
HOBOrO MHOXECTBa M3 YXe  [OJNyYeHHbIX
9fIEMEHTOB UMM N3 Opyrnx o6 bLEKTOB.



[IpyMepbl 3a4aHNS MHOXECTBA

MHOXeCTBO BCEX yucern, ABMNSAOLLNXCS
HeoTpuLaTenbHbIMU CTEMNEHAMW Yncna 2 MOXHO
3afaTthb:

a) nepeyvncneHnem anemMeHToB: M, ={,2,48,16,32,...|
6) ykazaHnem xapakTepucTu4eCcKoro CBOMCTBA:
M, =2 |ieZ,i>0
B) C MOMOLUbK nopoxaawwen npoueaypbl Mo
UHOYKMUBHbLIM NpaBuram:
l e Mzn

ecnu TReM, - (2%)eM,



1.2. OCHOBHbIe onepauun Hag MHOXeCTBaMu

Cymmou nnn obbeduHeHUeMm OBYX MHOXecTB X
M Y HasblBaeTCsa MHOXeCTBO, COCToslee U3
OJfIEMEHTOB, BXOASLLUUX UMM BO MHOXECTBO X, UNu
BO MHOXeCTBO Y, a MOXeT B 0Da MHOXecCTBa

ogHoBpeMeHHO (puc. 1.2). ObosHaueHune: Z=X17T.

Puc. 1.2



[lepeceyeHuem MHOXecTB X U Y Ha3blBaeTCH
MHO>XEeCTBO, COCTOSLLEee N3 3NIEMEHTOB, BXOAOSALLNX
ogHOBpPEMEHHO U BO MHOXecTBO X, U BO
MHOXecTBO Y (puc. 1.3). ObosHaueHue: Z=X17Y.

Pa3Hocmbo MHOXecTB X U Y Ha3blBaeTcs
MHOXeCTBO Z, coaepallee BCe 3flEMEHTHI
MHOXecTBa X, He codepxawmecda B Y (puc. 1.4);
oTa pa3HOCTb 0003Ha4vaeTca Z = X \Y.

Puc. 1.3 Puc. 1.4



[lornosiHeHUem YMHOXeCTBa X po
YHMBepcanobHoro MHoxectBa U (puc. 1.6)
SABMNSETCS MHOXECTBO

X={x|x ¢X,x eU}

&

Puc. 1.5



CummempuyecKkou pa3HoOCMmbH MHOXeCTB X n Y
Ha3blBaeTca MHOXecTBO Z, cogepxallee Inumbo
orneMeHTbl MHoXecTtBa X, IMOO  3reMeHTbl
MHO)ecTBa Y, HO He Te U Apyrue ogHOBPEeMEHHO
(puc. 1.6); aTa pa3HocTb obo3HavyaeTca X .\Y.

=x Ny (X\7)i(r\x)

Puc. 1.6.



BMecCTO BblpaXXeHus
«nbdoe x N3 MHoOXecTBa X»

MOXHO Nnucatb VYyxe X , roe nepeBepHyTas
naTtnHckasa OykBa A B3siTa OT Hayarna aHrmmMnucKoro
crnosa Any — nobow.

BMmecCTO BbipaXeHus
«CYLLIECTBYET 3NIEMEHT X U3 MHOXecTBa X»

KpaTko MULWIYT: 5. _ v , roe nepeBepHyTas
natuHckaa 6Oykea E gaBnfetca Ha4vanbHOW B
aHrnmmnckom crioee Existence — cyulectBoBaHMe.



MHOXeCTBO A MOXHO pa3duTb Ha Khacchbl
(HenepecekarLmnecs NOAMHOXECTBA) A, ecnu:

» obbeanHeHne BCeX MOAMHOXECTB COBMafaeT C
MHOXeCTBOM A=) 4. ;

l

* nepecevyeHme  nobbIXx  OBYX  pasfiN4YHbIX
NOOMHOXECTB MyCTO, T.e. ANA NodbIX

j BbinonHaeTcs A A, = 9%



[1na onepaunn Hag MHOXXecTBaMu crnpaBeasinBbI
cnegylolime ToxaecTsa:

* 3aKOHbl KOMMymamugHocmu 0b6beOuHeHUS U
rnepece4vyeHusi

XBy=vilXx, X0NY=Y0X,

* 3aKOHbI accoyuamusHocmu obbeOuUHeHUs U
rnepece4yeHus

(XOY)0Z=Y0 (XD Z),

(XOY)lZ=Y0 (XD Z),

i N



*  38KOHblI OucmpubymusHocmu repeceyeHus
omHocumesribHo o0bwbeoduHeHUs U 0bbeduHeHUSs
OMHOCcUMeribHO riepeceyeHusi

XM(YZ)—(XMY)N( N Z),
* 3aKOHbI noanou;ge -(XEY)E (XD z)

X0 (XBY)=X, XO(XEY)=
* 3aKOHbI CKIleugaHUs

(xEY)E (x0Y)=x, (x0Y)(x07Y)=
* 3aKoHb! [lopeukozo
Xi(xir)=xny, xi(xir)=xnv;
Onepauus 5 vMeeT npenMmyLlecTBO nepes
onepauuven g. CKobku - ANg HarnaaHOCTH.



3aKOHbI UOEMITOMEHMHOCMU 06beOUHEHUS U
nepecedeHus Xl X=X, XW X=X;
3aKOoHbI Oeucmeus ¢ yHueepcarsbHbim (U) u
nycmsiMm ( @ ) MHOXxXecmeamu

XN o=X, N &=,
XNU-=U, XNU-=X,
XN X=U, N X =

3aKoHbl 0e MopzaHa

Wl

XNY=X0Y, XHBY=XH
3aKOH 0B80UHO20 O0roJIHEeHUS

X = X.



1.3. CoOTBETCTBUA MeXAYy MHOXXeCTBaMM.
OTobpaxkeHuns

Napsl  (a;,h,) 3apaOT cooTBETCTBME MEXY
MHOXecTBamMun A 1 B, ecnun ykaszaHo npaBuno R, no
KOTOpOMY AONnd  3neMeHTa MHOXecTBa A
BbIOMpPaETCA 3aNeMeHT N3 MHoOXecTBa B.

[TyCcTb ONA HEKOTOPOro anemMeHTa a MHOXXeCTBa
A nocTtaBfieH B COOTBETCTBME HEKOTOPLIN N1EMEHT
b n3 MHOXecTBa B, KOTOpbIN Ha3blBaeTCA obpa3om
areMeHTa a U 3anuncbiBaeTcH b Tatap

- NpooQpagdYMeHTa . beB



Obpa3 MHOXectBa A npu cooTtBeTcTBUM R
Ha3blBAETCA MHOXECTBOM 3Ha4yeHun ITOro
COOTBETCTBUSA U 0O03Ha4YaeTcs R(Acnu
EECTPUT N3 0Opa3oB BCEX IMEMEHTOB MHOXECTBA

R(4)=1{p|Vae A,3be B:b=R(a)}

[lpoobpa3 mMHOXecTBa B npu HEKOTOPOM
COOTBETCTBUMU R Ha3bIBaKOT obnacTtbio
ornpeaesrieHNsa 3Toro COOTBETCTBUS U 0003HAYaloT

R™(BF
R'(B)={a|VbeB,ac A:R(a)=b}
Rl fABNseTca obpaTtHbIM COOTBETCTBMEM ANA R.



[ns onncaHma cooTBETCTBUN MEXOY MHOXECTBaAMMU

MCNONb3YHT MOHATUE OTOOpPaAXKEHUS.

[Ona 3agaHuns oTobpaxeHmst f Heobxoaumo

yKasaThb:

MHOXECTBO, KOTOpoe oTobpaxaetca (obnacTtb
onpepeneHusa  otobpaxeHus,  0bO3HaHGETCA
MHOXEeCTBO, B (Ha) KOToOpoe oOTobpa)kaeTcs
obrnactb onpeneneHvs (MHOXeqBY9 3Ha4YeHUN
9TOro oTobpaxeHusa, obo3HavaeTcs );

3aKOH WKW COOTBETCTBME  MeXxay  3TUMMU
MHOXecTBaMu, MO KOTOPOMY [Ofs 9fIEMEHTOB
NepBoro MHOXecTBa BblOpaHbl 3NEMEHTbl U3
BTOPOIO.



[lpn 3annucn f:4—> B nogpasymeBaeTcd, 4YTo
oTobpaxeHue f onpegeneHo scrody Ha A, T.e. A —
NnonHbIn nNpoobpas otobpaxenusa f, xotsa ana B
Takoe CBOMCTBO MOJSIHOTbI HE NoAdpa3ymMmeBaeTcA.

OpHO3Ha4YHbLIM Ha3bIBaeTCs OTobpa)keHue, rae
KaXkoOMy aprymMeHTy MOCTaBlEHO B COOTBETCTBUE

He bonee ogHoro obpaasa.
OTOoDpaxeHmnst MOXXKHO 3aJaBaTb:
a) aHanUTU4ecKu ( c NoOMoLLbIO dopmyn);

6) rpadunyeckn ( C NOMOLLbIO CTPENOYHLIX CXEM);
B) C MOMOLLbIO TAabnuuy,



Knaccngpukaiums otobpa>keHnm ro MOoLHOCTU
 Ha MHOXeCTBO

«CIOPBEKLMAY;

« Ha MHOXeCcTBO
«Onekunsa»;

* Bo MHOXeCTBO
KUHBEKUNAY.




Ha MHOXECTBO - «CIOPBEKLUS»

CooTBeTCTBME. NPU KOTOPOM KaXXOOMY 3rNeMeHTY
MHOXecTBa A yKasaH eOUHCMEEeHHbIU 3NeMeHT
MHOXeCTBa B, a kaXxgomy anemMeHTy MHoXecTBa B
MOXHO YyKasaTb xoms Obl OOWH 9fIeMEHT
MHOXecTBa A, HasblBaeTcsa OToDpaXeHnem
MHOXecCcTBa A Ha MHOXeCTBO B



Ha MHOXeCTBO - «bunekuns»

OTobpakeHne MHoXecTBa A Ha MHOXeCTBO B, npwu
KOTOPOM KaXgomMy 9rieMeHTy MHoXectBa B
COOTBETCTBYET eJNHCTBEHHbIV SNEeMeHT
MHOXXEeCTBa A, Ha3blBAETCH B3aMMHO-
OOHO3HA4YHbLIM COOTBETCTBMEM MeXOy ABYyMS

MHOXeCcTBaMu, Uin buekuuen.



Bo MHOXECTBO - «UHBEKUUA»

COOTBETCTBME. MPU KOTOPOM KaXOOMy 3NeMeHTY
MHOXecTBa A yKasaH eOUHCMEBEHHbLIU 3fIeMEHT
MHOXecTBa B, a «Kaxgomy oanemeHty B
COOTBETCTBYET He bosiee ogHOro npoobpasa m3s A,
Ha3blBaeTcs OTOOpaxeHnemM MHOoXecTBa A BO
MHOXeCTBO B.



[TycTb MHOXecTBO A oToDpa)aetcsl 83aumMHO-
00OHO3Ha4YHO Ha MHOXecCTBO B, Te. f:4-»B. Torga
oTODpaXeHne , NMpu KOTOPOM KaXOoOMy SfEMEHTY
MHOXecTBa B cTaBUTCA B COOTBETCTBUE €0
npoobpad wn3 MHoOXecTBa A, Ha3blBaeTcs
obpaTHbIM oTOOpaxeHnem ana f 7
3anucoiBaeTcs B—L M £ B> 4

Ecnu Mexay afieMeHTamMu MHOXECTB
YCTaHOBJIEHO B3aMMHOOAHO3HAa4YHoe
COOTBETCTBME, TO 3TN MHOXECTBA pPaBHOCUJIbHbI,
paBHOMOLUHbI, UNIM 3KBUBaJrieHTHbI.



1.4. Knaccnmukauma MHOXKeCTB.
MOLLHOCTb MHOX>XEeCTBa

MHOXeCTBO, coaepXallee KOHEYHOE YUCIIOo
OJIEMEHTOB, Ha3blBAaeTCA KOHe4yHbIM. [lycToe
MHOXECTBO SIBNAETCA KOHEYHbIM WU  UMEeT
MOLLHOCTb, PaBHYIO HyIIO, T.€. |@\ = (\VIHOXecCTBO, He
aBndaoLleecs KOHEYHbIM, Ha3blBaeTCH
OeCKOHEeYHbIM.

beckoHe4yHoe MHOXECTBO, 3KBMBANEHTHOE
MHOXeCTBY HaTypanbHbIX 4ncen N, Ha3biBaeTcH
CYETHbIM. B npoTtuBHOM criyyae OeCKOHEYHOE
MHOXeCTBO Oy4eT HECYETHbIM.



OcHoBHas TeoOPpeMa O KOHEeYHbIX MHO>KeCTBaX

Teopema. Jltoboe KOHEYHOE MHOXECTBO He
9KBMBANEHTHO HUKAKOMY €ro CcobCTBEHHOMY
NOAMHOXECTBY, KPOME CaMoro ceos.

Crneocmeue. Bcskoe Henyctoe KOHeYHoe
MHOXECTBO 3KBMBANIEHTHO OOHOMY W TOJbKO
OHOMY OTPE3Ky HaTypanbHOro psaa umcen |1 x|,

CUEMHBIMU SABMKAKTCA MHOXecTBO Z UuenblX
yucen n Q pauuoHanbHbiX 4yucern. MHoxecTBo R
OEeNCTBUTENbHbIX YNcen HeCYEMHO.

MHoOXecTBO NENCTBUTENbHbIX yucern
Ha3blBaeTCH MHO>XeCTBOM MouwHocmu
KOHmMuHyyma (0T nat. continuum — HenpepbIBHLIN).



1.5. KopTtexu. [lekapToBbl Npon3BeAeHUS

KopTtexem AnNnHbI N N3 3NeMeHTOB
MHOXecTBa A Ha3blBaeTcda ynopsagodeHHas
nocnefoBaTenbHOCTb  (a,,a,,..., BJJEMEHTOB 3TOrO

MHOXECTBA.
KopTexu (a,,a,,.Ma,) (by,by,...b,)
Ha3blBAlOTCA pPaBHbLIMW, €CNKM  OHU  MMELT

OOMHAKOBYD AOfMMHY W WX  3MNeMeHTbl C
OOMHAKOBbIMW  HOMeEpamM coBnagarwTt, T. e.

(a,,a,,.Za,) <bi,@2§ﬂ,|4)n> 4 @’”ﬂn)

Vi a, =D,

l'



B oTnnune OT Q3NeMeHTOB  MHOXEeCTBa
aNleMeHThbI KopTeXa MOoryT coBnagarb.

Hanpumep, B  NpAMOYroficHOM  cuUcTteme
KoopaAMHaT  KOoOopAuHaTbl  TOYEK  SBMSIOTCS
KopTexXamMu.

Onepauus, C rMOMOLLUbIO KOTOPOU U3 AOBYX
KOpTeXen AnnHoOn K 1 m MOXHO COCTaBUTb HOBbLIU
KOPTEX ONIMHOU K + m, B KOTOPOM CcHayana uayr
noapsan afieMeHTbl NEPBOro KoprteXxa, a 3aTeM —
9NleMeHTbl  BTOPOro  KOopTexa, Ha3blBaeTCcH

coeaANHEeHUEM KOpTexeun.



CyLEeCTBYIOT KOPTEXW, 3NEeMEHTbl KOTOpbIX
ABMNAKTCA TONbKO HYNAMWU MY eguHNLaMM.

KopteXk w13 Hynem ©n  eauHuL,  MOXHO
paccMmaTtpuBaTb KaK Os80U4YHOe ripedcmasrieHue
HamyparsibHO20 Yucra.

KopTex, cocToAawmnnm un3 eguHuL, U Hynewn,
OnucbIBaeT COCMOSsIHUE namsimu
8blyUCIUMESbHbIX MawuH, NPU4EM NaMaTb MOXET
cogepXxartb Yncna, TeKCTbl, KOMaHabl U T.A.

KopTexu ucnonb3yrTca B LUTPUX-KoAax Aans
CoO0LLEHNS HY>XHOW MHopmaLmn 0
Xapaktepuctuke obbekta (benaa  nornocka
onpeneneHHon wnpuHel — 0, YyepHas -1).



LlekapToBo rpov3BefeHne

HekapToBbiM (NpAMbIM) npou3sBefeHUEM
MHOXECTB 4,,4,,. HaBblBaeTCAd  MHOXECTBO ,

cheThsileed, M3 BCEX KOpTexeu ONTNHbI
Qlx, , B KOTPPbIX . roe a, € 4,
1<k<n.
Ecnu , TO NNLLYT .
A=4=.=4,=4 A" = e - A

Ha3blBalOT N-U  OeKapTOBOW  CTeneHbHo
MHOPKEeCcTBa A.



1.6. OTHOWEHUA. BUHAPHbLIE OTHOLLEHUSA U
NX CBOUCTBA

[TogMHOXeCcTBO R — M "Ha3blBaeTcaA N-MeCTHbIM
OTHOLleHMeM R Ha HenycToM MHoxecTtBe M. [lpu
n=2 OoTHoLleHMEe R Ha3bIBaeTCcA OMHaAPHbIM.

Cseoucmea buHapHbIX OMHOWEHUU:
peghrieKkcusHoCMhb:

(‘v’a S M)((a, a) S R)

aHmupegrieKcueHoCcmsb:

(Va e M)(a,a)e R)



CUMMEeMpU4YHOCMb.
(Va,b e M)(a,b)e R — (b,a)e R)

aHMuUCUMMempU4YHOCMb:

(Va,b e M)((a,b) € R,(b,a)e R) > a=b)

acuMMempu4yHoOCMab:

(Va,b e M)(a,b)e R — (b,a) ¢ R)



mpaH3umueHOCMb.

(Va,b,c e M)((a,b)e R,(b,c)e R)— (a,c) € R)

aHMuUMPaH3UuUMUBHOCMAb.
(Va,b,c e M)((a,b)e R,(b,c)e R)— (a,c) ¢ R)

CBA3HOCMDb.

(Va,b e M)(a,b) R wu(b,a)c R)



Kaxpoe KOHKPETHOE OTHOLUEHUE MOXET obnapatb
nnn He obnagatb YKa3adHHbIM CBONCTBOM.

[lpbumepbi perieKcu8HbIX OMHOWEeHUU:

«OblTb He Oonbwe»; «ObITb AgenuTenemM» Ha
MHOXecTBe N; «ObITb  KOMMMHEaApPHbIM»  Ha
MHOXXECTBE BEKTOPOB;

[lpumepbl aHMuUpegrieKCU8HbIX OMHOWeEHUU:

«OblTb Oonble»; «OblITb Mnagwe», «ObITb
nepneHanKynspHoOmn» Ha MHOXECTBE MPSMbIX;

[pumepbl cuMMEMPUYHbBIX OMHOWEHUU:

«ObITb NEPrNEeHONKYNSPHbIMY, «OblTb pPaBHbIMY;
«ObITb NapannenbHbIMY;



[loumepbl aHMUCUMMEMPUYHbIX OMHOWEHUU:
«ObITb MEHbLLUE UM PaBHbIMY;, «ObITb AENUTENEMY;
«ObITb NMOAMHOXECTBOMY;

[loumepbl acuMmMempu4HbIX OMHoOWeHUU;

«ObITb bornbLUey; «ObITb MEHbLUEY;, «ObITb OTLIOM»;

[loumepbl mpaH3uUMUBHbIX OMHOWEHUU:

«ObITb OOMnbLUEe»; «ObITb MEHbLUEY; «ObITb PABHbLIMY;

[lpumepbl aHMuMpaH3uUMuUue8HbIX OMHOWEHUU.

«ObITb NepneHanNKyNsapHbIM» Ha MHOXECTBE MPSAMbIX
NSIOCKOCTU, «ObITb CbIHOMY», «KWUTb 3TaXXOM BbILLE»
Ons XnnbLUoB goMa.



[lpbumepbl omHoweHUU ce3HoCMuU:

«OblTb OonbLue», «OblTb MEeHbLUE» HA MHOXEeCTBe
N, R; «bblTb 6onblie wunn paBHbIMY», «ObITb
MeHbLUEe NnNu PaBHbLIM» Ha MHOXeCTBe
OObIKHOBEHHbLIX Opobewn.

OmHoweHue akeusasrieHmHocmu

/ \
pegriekcusHoCMb cuMMempuYHOCMb
mpaH3uMuUeHOCMb

[Mpumepbl omHowWeHUl 3K8UBaIeHMHOCMU:

OTHOLWEHNE «ObITb pPpaBHbIM», «KMME€Tb OAWUH U TOT
K€ OCTaToOK OT AeJieHNA Ha KOHKPETHOE YNCIT10»



HenepecekatoLmnecs NOAMHOXeCTBA, Ha
KOTOpble pasdbuBaeTcs MHOXECTBO M OTHOLLEHUEM
9KBMBAIIEHTHOCTWN, Ha3blBalOTCH Knaccamu
9KBMBAIIEHTHOCTMW.

Ha MHoOXecTBe OObIKHOBEHHbLIX [Opoben Bce
Knaccbl  3KBMBANIEHTHOCTUM MO  OTHOLUEHUIO
paBeHCTBa COCTOSIT U3 Opoben, paBHbIX NO CBOEN
BENUYUNHE.

Ha MHOXecTBe TpeyrosisHUKOB BCe Knacchl
9KBMBANEHTHOCTU MO  OTHOLWUEHUO  nogodbus
COCTOAAT U3 TPEYrofibHUKOB, MOAOOHbIX MeXay
cobon.



OmHoweHue mornepaHmHocmu

/ \
peqrieKcusHoCmb cUMMeUpU4YHOCMb
OTHOLUEHNE SKBMBANEHTHOCTUM —  YaCTHbIN
cllydan OTHOLUEHMS TONepPaHTHOCTH.
OTHOLWeHund «ObITb Apyromy», «ObITb
3HAKOMbIM», - OTHOLUEHUSI TOSNIEPAHTHOCTU, TakK

Kak OHW pedneKkCUBHbl, CUMMETPUYHBbI, HO He
TPaH3UTUBHBI.

OTHOWEHNEe «UMETb HEMNyCTOE IrepeceHeHne»
AnAd MHOXeCTB — OTHOLLIEeHWNE TOJ1EPaHTHOCTN.



OTHOLEeHWe nopsaaka

/ \

dHTUNCUMMETPUYHHOCTDb TPAH3UTUBHOCTDb

MHoxxectBo M, kKoTOpoe obnagaeT OTHOLWEHNEM
nopsiaka, HasblBaeTcsl YrnopsaoyYeHHbIM.

+ pedhreKCMBHOCTL | OTHOWeHWe
HEeCTPOroro NopsaKa
<
+ aHTUpedneKCMBHOCTb | — OTHowleHwe
CTPOroro nopsaka <




OTHOLLEHME Ha3bIBAETCH OTHOLLUEHMEM [MOSIHOIO
nopAaaka, ecCliun CpaBHUMBbI BCE AJ1IEMEHTHI
MHOXeCTB4ad, HAa KOTOPOM 3aaHO 3TO OTHOLUEHWE.

[Mpumep. OTHOWEHNA «Oorble» U «MEHbLUEY
Ha MHOXeCTBE JeNCTBUTENbHbIX YnNCen.

OTHOLLEHNE Ha3blBAETCA OTHOLWEeHneEM
HaCTU4YHOIo TropdnKa, eciim CpaBHUMblI HE BCE
ArieMeHTbl MHOXeCTBa, Ha KOTOPOM 3adaHO 3TO
OTHOLUEHUE.

[Mpmep. OTHOWEHMNE «ObITb NMOAMHOXXECTBOM»
Ha MHOXecTBe B(U) (byneaH).



1.7. nemMeHTbl KOMOMHATOPUKU

Pas3ngen MaTeMaTUKu, 3aHUMaoLWMnNCS
noAgc4Y4eETaMn KOrM4yecTBa pPasfnyHbIX KOMOMHaLWMM
Mexay obbeKkTamMm, Ha3bIBAaeTCA KOMOMHATOPMKOWN.

Bce KomOuMHaTOpHble 3agaynm  cBoOsATCA K
NOOCYETY MOLUHOCTU KOHEYHbIX MHOXECTB WU WX
OTOOpPaXXEeHUN.

[lpasurio cymmbl. [lyCTb aNneMeHT a MOXHO
BblOpaTb kK cnocobamu, a anemMeHT 3 - m cnocobamu,
NPUYEM, ecnu nodbon cnocod BbIbOpa a OTNNYaEeTCs
oT noboro cnocoba Bbibopa 3, TO BbIOOP «a UK B»
MOXHO caenartb k+m crnocobamu.



[lpasurio npoussedeHuUs. Ecnn 3anemMeHT d
MOXHO BblIbpaTb k criocobamun, a anemeHT B - m
cnocobamun, To napy (a, ) MOXHO BblOpaTb kK - m
cnocobamu.

[lpbumep. Ecnn B rpynne 16 toHowen un 14
OeBylleK, TO npenogasaTtesflb MOXET Bbl3BaTb K
Oocke ogHoro yyauweroca 16 + 14 = 30
criocobamm.

UacTHbIM cnyyYau npasuna nNpou3BeOEeHUA —
4YMCNO pasMeLLeHU C NOBTOPEHUAMU 4% — ;% ONA
nogcyeTa KopTexeu AnuHbl K, COCTABMEHHbIX 13
3NIEMEHTOB MHOXecTBa X MOLLHOCTU m.



[lepecmaHo8kU. YnopagoyYeHHble MHOXeCTBa
(KopTexun), cocTosdwme U3 N pasfnmyHbIX
OJIEMEHTOB, Ha3blBalOTCA rnepectaHoBkamu (b6es3
nostopeHuinn). ObosHaveHue : ..

71

dopmyna ans HaxoXaeHus yucna
NEpecTaHoBOK: P = pl=nP,
3anayu:

* CKONbKMMK cnocobamMm MOXKHO nepecrtaBlidATb
AJ1IEMEHTHI MHO>XEeCTBa, YTOObI NOJTYHNTDb
Pa3JiINv4HbIE€ KOPTEXU AOJINHbI N ?

» Ckonbknmm cnocobamm MOXHO pacdacoBaTb n
LLIapOB pa3HOro LBeTa B SALWKWK C N cBOOOOHLIMU
Mmectamm ?



[pumep. N3 undp 3, 5, 7, 9 MmoxxHO cocTaBuTb 4!
KOPTEXEWN, TaK Kak n=4, To P4=4!=4-3-2-1=24, T.e.
cywiectsyetr 24 pasfnnyHbIX YeTbIPEX3HAYHbLIX
ymcna, COCTaBMNEHHbIX U3 3TUX undp: 5379, 7359,
9375, ... .

dopmyna P =n'=nP,_, Ha3blBaeTCc4d
peKyppeHmMHou 7 naet BO3MOXHOCTb

NoACcyMTbIBaTb YNCNO NEPECTAHOBOK BO MHOXECTBE
n+1 anemMeHTa 4Yyepes NnepecTtaHOBKM BO MHOXeCTBe

n 9NIEMEHTOB.
P.=1!, P,=0!=1. Ecnn BO MHOXecTBe oOuH

ArIEMEHT, TO KOPTEX eUHCTBEHHbIU; eClin HeT
AriIeMeHTOB, TO BAPUaHT OONH — KHET KOPTEXKa».



PasveuwleHus (6e3 noemopeHuu). YnopagovyeHHoe
NOAMHOXECTBO m 3rNemMeHTOB (KOpTEX),
COCTaB/IEHHOE U3 BCEro MHOXeCTBa, coaep Kallero n
9JIEMEHTOB, Ha3blBaeTca pasmelleHvem  (6es
nosTopeHus). ObosHadyeHue: 4,.

dopmyna Ang HaxoXaeHUsa Yncrna pasmeLleHN:

m_ n!
n
— m)!
3apauw. (n—m)!
 CKonbkMMn cnocobamm w13 BCEro MHOXEeCTBa
MOX>XHO BbIOpaTh pa3fnyHble KOPTEXMW
(ynopaaoyeHHble NogMHOXeCTBA) OSMHON

m(m <n)?



CoyemaHus 6e3 nosmopeHud.

CoyetaHUaAMM U3 N JNEMEHTOB MO m
Ha3blBAETCS HEYnopsao4vYeHHOE MOAMHOXECTBO
(BblDOpKa), cocTosllee N3 m 3NEMEHTOB, B3ATbIX
N3 MHOXXECTBA, COCTOSALLIErO U3 N 3NIEMEHTOB.

ObosHaveHue: C” .
dopmyna aonsg nogcyera vYnucrna cCodeTaHUu:

" n!

n

3agaun. ml(n—m)!

e CKONMbKMMM cnocobamMmn wun3 Bcero MHOXecTBa
MOXHO BblOpaTb pas3nuyHbie NOJMHOXEeCTBa
onnmHom m (m <n)?



[lepecmaHo8KU C¢ nosmopeHusamMmuU. KopTex,
MMEIOLLN MOBTOPSAIOLLNECH S3NeMEHTbI, Ha3blBaeTCc4d
nepecTaHOBKOU C NOBTOPEHUAMMW.

[lycTb B KOpTexXe OfIMHbl N NepBbln 3NEeMEHT
BCTpeYaeTcs n, pas, BTOPOW 3MEMEHT — N, pa3 u Tak
fanee, 3NeMeHT noa HoMepom m — n_ pas:
n,tn,+...+n_ =n. Torga 4uCno nNepecTaHOBOK C

NOBTOPEHMAMMU M3 3TUX N 3NIEMEHTOB 0603HaYaeTcs
D 1 BLIMUCASETCA NO popmyne:

ny,ny,....n,,




1.8. lNoacTtaHOBKMU

[1aHO MHOXECTBO E, ={1,2,..n},¥ne N
B3anmHoogHo3HayHoe oTobpaxeHue ¢:E —E

MHOXecTBa g HaQ  cebs Ha3blBaeTCH
NoaCTAaHOBKOMW CTeNneHun n.

Ecnn npoobpasbl (aprymeHTbl) pacrnonoXeHb! B
nopsigike BO3pacTaHud, 3anucb MNOACTaHOBKU
TaKoro BMaa HasbIBaeTCA KAHOHNYECKOMN.

Hanpumep,
6_1234567
6 2 5 3 1 7 4f



UTOObI M3 NOACTAHOBKM MOMYyYUTbL OOpaTHYIO,
HY>XHO NMOMEHATb MecTamMu obpasbl U Npoobpassbl,
T.€. BEPXHO U HWKHIOK CTPOYKU, U, €Cnu

TpebyeTcs, NPMBECTU K KAHOHUYECKOMY BUAY.
(1 2 3 4 6 7
Hanpumep, ecnu a_(6 5 5,3T(? ; 4)

6-1_62531 4y (1 2 3 456 7
\1 2 3 45 T7)\5 247 31 6/
ObpaTHast nogcTaHOBKa €AMHCTBEHHAS.

Ecnn noacrtaHoBKka 3anncaHa B KaHOHUYECKOM
Blae, TO rnepByrd CTPOHKY MOXHO HE INMNCAaTb.

ON



MNogctaHoBKy BMAA o =(12,. H@3wBaKOT
TOXOECTBEHHON, TaK KaK OHAa KaXOblX 3NEeMEHT
MHOXECTBa OTODOpaXkaeT B 3TOT XKE 3NEMEHT.

I'Ip0|/|3|3eﬂeH|/|eM NnoACTaHOBOK O U O

1 2
Ha3blBAETCA NOACTAHOBKA ¢ = o, N(yl, roe CHa4darlla
BbINOJIHAETCAH NnoaCTaHOBKA O d 3aTEM

1,
NOACTaAHOBKA O, AENCTBYET HA pe3yrbsTaT nepBow.

HatypanbsHOM  CcTeneHbk  NOACTAHOBKM O
Ha3blBaeTCsA NOACTAHOBKA o = gy-f o T.€.
npomn3BegeHne n NoACTaHOBOK 0. -



[Topagkom NoaCTaHOBKU Ha3blBAEeTCH

HavMeHbLLee HaTyparbHOe YUCIIO A, TaKoe YTO
O =e

Hanpumep, ons noacTaHOBKU GZG 421 3\=4i}.

B nogcraHoBke nwobas nepemMeHa  AOBYX
9NIeMEeHTOB BTOPOM CTPOKM MecTaMu Ha3blBaeTCH
TPaHCNO3NLMEN.

[loocTaHOBKaA Ha3bIBAeTCd YETHOW, €CNU 4YnUCcno
TPaHCNO3UUMNA, NPUBOOALIMX 3TY MNOACTAHOBKY K
TOXOEeCTBEHHOW, 4YeTHO. B npotmBHOM crniy4vae
NnoaCcTaHOBKA HA3bIBAETCA HEYETHOMN.



[pumep.
[lpuBegemM noOCTaHOBKY O K TOXOECTBEHHOM
NOACTAHOBKE C MOMOLLbIO TPAHCMO3ULIUNA.

(123456 1 (123456 2123456
G‘(643125)_>(14 625j—)(123645)—)

R )

UeTHoe umcno TpaHcno3numn (n = 4) ykasblBaeT
Ha YETHOCTb NOACTAHOBKMU.

I W

3 (1 2 3 45 6 1 2 3
(123465 1 2 3



