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[Mnan nekuyun

MoHomopduambl 1 anUMOpU3MbI



MoHomopdbusmel 1 anumopcusmbl Mponseenerns VpasHuTtenn

MoHoMoppuamsl

» B kaTeropun Set mopduzm siensieTca nsomopusMom Torga
N TONLKO TOrfa, KOr4a OH NHBEKTUBEH U CIOPBHEKTUBEH.

» BepHo sin 3TO B NpoM3BOAILHON KaTeropumn?

> YTobbl AaHHbI BONPOC MMEN CMbICA, HaM noHagobuTcs
0boLLEHNE NOHATUS UHBEKTUBHBIX U CHOPBEKTUBHBIX (PYHKLNA.

» Mopdumzm f : X — Y HasbiBaeTCss MOHOMOPhU3IMOM, eCnn
ans nobbix cTpenok g, h: Z — X paeeHcteo fog=foh
Brever g = h.

g f
h

» MoHomopdusmbl B Set — 3T0 B TOYHOCTN MHBEKTUBHLIE
byHKuNY.



MoHomopdbusmel 1 anumopcusmbl Mponseenerns VpasHuTtenn

MoHoMopu3mMbl B anrebpan4ecknx KaTeropusix

Proposition
B ntoboii anrebpanyeckoii kateropun (Grp, Ab, Ring, ...)
MOHOMOPGU3MbI — 3TO B TOYHOCTU UHDBEKTUBHBIE PYHKLMM.

okazaTenbCcTBO.

Hokaxem ans Grp, 4ns oCTanbHbIX MOXHO [40Ka3aTk aHAOMMYHO.
Mycts f : A— B — NHBEKTUBHBIA roMomopdusm rpynn, u

g,h: C— A-Takne, uto fog = f o h. Tak kak f —
MOHOMOPMU3M MHOXKECTB, TO & U h paBHbl Kak PYHKLMN HaA
MHoxecTBamu. Ho oTcioga crefyeT, UTo OHUM paBHbI Kak
romomMopdu3Mbl rpyn.

HaobopoT, ecnu f — moHomopduam, To NycTb ai, ax € A Takue,
yto f(a1) = f(a2). Torma paccmoTpu napy roMoMopuamos
81,8 : Z — A takux, uto gi(1) = a;. Tak kak fo gy = f o gp, TO
g1 = g2. Cneposatensho a1 = g1(1) = g2(1) = an. O



MoHomopdusmbl n anumopdusmsl

dnnmMop UMbl

v

Mopdusm f : X — Y HasbiBaeTcsa enumMoppu3mMom, ecian

f g
h

v

Snumopdusmbl B Set — 3To B TOYHOCTU CIHOPBEKTUBHbIE

dyHKLMN.
2nnumopdu3Mbl B KATEFOPNSIX MOHOMAOB 1 KOJIEL, He
06A3aTeNLHO CHOPBEKTUBHBI.

v

v

Mpumepbi: N — Z, 7 — Q.



MoHomo M3Mbl U 3NUMO N3MbI MNponseepeHuns VpaBHuTEeNnN
A

Snumopdusmsl B Set

Proposition
Inumopchuzmbl B Set — 370 B TOYHOCTY CHOPBEKTUBHBIE QDYHKLUN.

HokazatenscTBo.

Mycte f: A — B — ctopbekuusi, u g, h: B — C — Takune, 4T0
gof =hof. Torga pns noboro b € B cywecTeyet a € A Takoii,
yTo f(a) = b. Cneposatensro g(b) = g(f(a)) = h(f(a)) = h(b).
HaobopoT, ecnu f : A — B — snumopcusm, To nycTb

g,h: B — {0,1} — takune, uto g BCerga pasHo 1, a h(b) pasto 1 8
TOYHOCTW KOrfa CylecTByeT a € A Takoii, uto f(a) = b. Torga
gof =hof. Cnegosatensho g = h. CnenosaTtensHo ans nwoboro
b € B BepHo, 4to h(b) = g(b) = 1, To ecTb cyuiecTsyeT a € A
Takoii, 4to f(a) = b, To ecTb f — cropbekyms. ]



MoHomopdbusmel 1 anumopcusmbl 3 5 VpasHuTtenn

PacluenneHHble MOHO- 1 3nuMopdr3MbI

» Mopdusm f : A — B Ha3sblBaeTCa paclyenneHHbiM
MOHOMOPhU3MOM, ECAN CYLLECTBYET g : B — A Takoii, 4To
gof =ida.

> Mopdmam g : B — A HasblBaeTCsa paciyenieHHbiM
anumopcbnsmom, ecnm cywecteyet f : A — B Takoii, 4to
gof =ida.

> Jlioboli paciyenneHHblii MOHOMOPPU3M SIBASIETCS
mMoHoMopdusmom. Helicteutensho, ecanm f o hy = f o hy, 10
h1:gofoh1 :gOthQth.

» Jlioboir pacwiennentblii anuMopusM ABASIETCS
sanumopcusmom. [lokazaTeNnbCTBO aHaNOrMYHO NPEALIAYLLEMY.



MoHomopdbusmel 1 anumopcusmbl Mponseenerns VpasHuTtenn

CbanaHcrpoBaHHble KaTeropuu

» KaTteropus HaseiBaetcs cbanancuposaHHoii, ecnu nwoboli
MOHOMOPHbIA 1M 3NUMOPHBLIA MOPU3M ABASIETCS
n3omoppunsmom.

» [Mpumepsbl cbanaHncuposanubix KaTeropuii: Set, Grp, Ab.

> [Mpumepbl HecbanaHCMPOBaHHbLIX KaTErOpUii: KAaTeropum
MOHOWJOB U KOJeL,.

> Jloboli anumMopdHbIi pacliennieHHblli MoHOMOpPdN3IM
aBnsieTcst usomopdpunsmom. [eictentensHo, ecan f : A— B n
g : B — ATtakue, uto gof =ids, To fogof =idgof.
CnepogaTenbHo f o g = idg.

> Jltoboit MoHOMOpPHBIN pacliennerHblii 3numMopgusm
asnsieTcst usomopdusmom. JlokasaTensCTBO aHaNOrmyHo
npeablayLemy.



[Mnan nekuyun

MponseeneHus



MoHomopdbusmel 1 anumopcusmel Mponsseneruns VpasHuTtenn

TepMuHanbHble 0ObEKTHI

» B kaTeropusx Set n Hask cywiectsyeT MHOro noxoxumx
obbektoB: Z u Integer, {+x} n (), Ax B u (a,b).
» CywecteyeT nun 0bobuieHne 3Tnx KOHCTPYKLMii B

NPON3BONIbHbIX KaTFeOpVIﬂX?

» Obvekt A nekoTtopoli kaTteropuu C HasbiBaeTcs
TepMuUHaNibHBIM, ecnu gnsa nroboro obbekta B cywectsyer
YHUKanbHas cTpenka B — A.

» [pyrumu cnosamu, A sBNASIETCA TEPMUHANBHBIM, €CU ANS
noboro B muoxectso Homc (B, A) ogHO3n€MEHTHO.



MoHomopdbusmel 1 anumopcusmel Mponsseneruns VpasHuTtenn

[MprMepbl TepMUHANbHBIX 0OBEKTOB

» B Set mMHOXeCTBO TepMnHanbHO TOrAa M TOALKO TOrAa, KOrAa
OHO OfJHODJIEMEHTHO.

» B Grp rpynna TepmunHanbHa Toraa u TONbKO TOTAA, KOTAA OHA
OLHOSNIEMEHTHA.

» B Hask ectb cnegytouwme TepmuHanbHbie obbekTsi: (),
data Unit = Unit.

> VYTBepXKAEHME CTPOUKOIA BbILLE HE SIBASETCH BEPHBIM :(

> B rpynnounge cyliecTByeT TepMuHaibHbIA 06BEKT TOIBKO €Cin
OH TPUBMANEH.



loHomopdurambl 1 anuMopdraMb Mponsseneruns

VHUKanbHOCTb TEPMUNHANIbHBIX 0bbeKkTOB

Proposition
Jlrobbie aBa TepMUHANBHLIX 0OBEKTA U3OMOPPHLI.

IlokazaTenbCTBO.

Ecnu A n B — TepMuHansHble 06bEKTHI, TO CyLWECTBYET napa
ctpesiok f : A— B un g: B — A. lpn 3atom no yHuKkanbHOCTM
BepHO, Y4To gof = idan f o g = idg. O
TepMuHanbHblii 06BbEKT 0B6bIYHO 0603HaYatOT 1. YHUKaNbHLI
mopcpuam ns X 8 1 obbiuHo obosHavatot Ix : X — 1.



VpaBHuTenu

MoHomopdbusmel 1 anumopcusmel Mponsseneruns

[lekapToBO Mpou3BefeHmne

» MuoxxecTso B BMecTe ¢ napoii dpyHkumii m; 0 B — A;
ABSIETCS AEKAPTOBLIM NPOU3BEAEHNEM MHOXECTB Ag u Ao,
ecnn ana nobbix a; € A; CyWwecTBYeT yHUKanbHbIA b € B
Takoii, 4to T;(b) = a;.

> Obbekt B BmecTe ¢ napoii otobpaxkenunii w;: B — A;
Ha3bIBAETCA AEKApPTOBbIM npoussegeHnem A; u Ap, ecnn gns
mobbix f; : C — A; CyWeCcTBYET yHMKaAbHAs CTPenKa
h: C — B Takaa, uto mjo h = f,.
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T Y snumondus
loHomopdunsmel 1 anumopdursme

MNponsBeperus

VHUKanbHOCTb OEKapTOBa NMpon3seaeHnA

Proposition
Ecrn (B, 78) u (C, nf) - npousseserns obvextos A1 u Ay, To B
n C n3omopcpHsi.

[lokazaTenbCTRO.

No onpenenennto nekapToBa NPOM3BEAEHUS CYLLECTBYHOT CTPENKN
g:B— Cwuh:C— B «ak na gnarpamme Huxe. o
yHUKanbHocTn ho g = idg n, aHanorn4vo, g o h = idc.
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MoHomopdbusmel 1 anumopcusmel Mponsseneruns VpasHuTtenn

[MponsBeaeHe MHOXECTBA 0DBEKTOB

» Ecim {Ai}ics — konekuusi obbEKTOB HEKOTOPOIF KaTeropum, To
obbekT B BMecTe ¢ mopdusmamn 7 : B — A; HasbiBaeTcs
JEKapTOBbIM Npou3seacHnem obbekTor A;, ecnu ans noboii
konnekunu mopcusmos {f; : C — A;}ics cywecTayer
yHukanbHas ctpenka h: C — B Ttakas, yto mjo h = f;.

» [lekapToBo nponseeaenune obbekToB {A;}ic/ YHUKANBHO C
TOYHOCTLIO A0 M30MOopdusmMa.
» OHo obosnauaetcs [[ Aj. Ecam | = {1,...n}, To oHO
icl
obozHavaetcs A X ... X Ap. YHukanbHblli Mopduzm
C — A1 X ... x A, obosHauaetcs (fi,...f,).



MoHomopdbusmel 1 anumopcusmel Mponsseneruns VpasHuTtenn

[lekapToBbI KaTeropus

KaTeropusi, B KOTOpOIi CyLLECTBYET TEPMUHANBHbBIT 0BBLEKT 1
BuHapHble npon3seneHns, Ha3bIBAETCS JEKapTOBOIL.

Proposition
KaTteropusi fekapToBa Torga u TOJbKO TOr4a, KOrga B Hell
CyLLeCTBYHOT BCE& KOHEYHbIE ITPON3BEAECHNA.

[lokazaTenbCTRO.

TepMuHanbHblii 06bEKT — NPON3BEAEHNE NYCTOrO MHOXECTBA
0bbekToB, BUHapHbIE NPOU3BEAEHUS — NPOU3BEAEHUE ABYX
obbekTos. W HaobopoT, nponseeaerne A; MOXXHO CKOHCTPYMPOBAaTb
Kak

A1><(A2X...(An_1><An)...)

O

5T0 MOXHO A0KasaTb NO UHAYKLMA.



[Mnan nekuyun

VYpagHutenn



MoHomopdbusmel 1 anumopcusmel Mponseenerns VpasHutenn

VpasHutenn B Set

> YacTo HOBble MHOXECTBa KOHCTPYUPYIOTCS U3 yXKe
CYLLECTBYHOLLMX KakK NOAMHOXECTBA 3/1eMEHTOB,
YAOB/ETBOPSIOLLUX HEKOTOPOMY YPaBHEHUIO.

» Hanpumep, MHOXECTBO HEOTPULATENbHBIX BELLECTBEHHbIX
dncen R>g siznsiercst nogmHoxectsom R Takmx x, uto |x| = x.

» [lpyroli npumep: MHOXECTBO KOPHE NOAMHOMa P SIBASETCS
nogmHoxectsom R Takux x, 4to p(x) = 0.

> B obuwem cnyyae, ecn f,g : A— B — napa dyHKunii, To
YPaBHUTENb 3TUX (DYHKLUA — 3TO NOAMHOXECTBO A Takux X,

yto f(x) = g(x).



Mponsseperus VpasHutenn

MoHomopdbusmel 1 anumopcusmel

VpaBHNTENN B MPON3BOJILHOV KaTeropum

VpasHutens napbl mopdpusmos £, g : A — B — 3To MoHOMOphU3Mm
e: E— ATakoli, 4to foe=goe n ana moboro h: F — A
Takoro, 4to f o h = g o h, cywecteyert cTpenka k : F — E Takas,

yto eo k = h.

F
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MoHomopdu3M Ha3LIBAETCS PEryISPHLIM, €CIIN OH SIBASIETCA
YPaBHUTENEM HEKOTOPOW Napbl CTPENOK.



VpasHutenn

[pyroe onpepenexne ypaBHuTeNel

VpasHutens napel mopcusmos f,g : A — B — 310 mopdusm
e: E — A Takoii, uto foe =goen gns noboro h: F — A

Takoro, 4to f o h = g o h, cywecTByeT yHUKanbHas CTpeska

k: F — E Takasa, yto eo k = h.

ET>A:>>B
g

VnpaMHeHme: AOKaXKNTE, YTO 3TN ONPEAENEHNA SKBUBAJIEHTHbDI



MoHomopdbusmel 1 anumopcusmel Mponseenerns VpasHutenn

VpasHutenu B kateropun Ab

» B kaTeropun Ab abenesbix rpynn ypaBHUTENN TECHO CBS3aHbI
C NoHATWEM siapa mopdursma.

v

Ecam f: A — B — mopduzm abenesbix rpynn, 1o sigpo f —
3TO ypaBHuTenb napel crpenok f,.0: A — B.

v

N naobopor, ecan f,g : A— B — napa mopcn3moB, To ux
ypaBHUTENL — 3TO ALpo Mopdusma f — g : A — B.

v

Takum obpazom, B kateropuu Ab cywecteyioT BCe
ypaBHNTENN.



	  
	
	

