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1. Ha BroOpoii JieKIuu Mbl BUJEIU, 9TO0 MOP(MU3M I'PYIIII SIBJISIETCST MOHOMOD-
duU3MOM TOTIA M TOJBKO TOTIA, KOTJA MOHOMODP(MU3MOM SIBJISIETCS COOT-
BercTByMOMast emy dyHknus wa muoxkecrBax. Ceifgac Mbl MOXkeM 0600~
IUTH 3TO yTBepxKIeHue. 3abbiBatomuit dyukrop U : Grp — Set spiis-
€TCsl PaBbIM COIPSIZKEHHBIM U cTporuM. s jroboro byHKTOpA, YiI0BIIE-
TBOPSIOIIETO STUM JIBYM YCJIOBUSIM, MOXKHO JJOKA3aTh aHAJIOIMIHOE YTBED-
JKJIEHUE.

IIycte U : C — D — mekoropsiit pyukTop. /lokaxkurte cieyionine yTBep-

2KJCHMA:

(a) Ecim U sBisieTcst IpaBbIM COUPSIKEHHBIM, TO OH COXPAHSIET MOHO-
MOP(U3MBL.

(b) Ecsu U aBasiercst crporum, To o6paTHoe BepHO, TO ecThb ecymn U(f) —
MoHOMOphU3M, TO f TAKKe ABJIAETC MOHOMOP(HU3MOM.

2. Hoxaxxure, uro y 3abbiBatomiero ¢pyukropa U : Cat — Graph, ckoncTpy-
MPOBAHHOIO B NpeblaymieM (3, cyecTByeT JIeBbIil CONPSIYKEHHBIIA.

3. Ilycte C — npoussosbHast Kareropust. Ecom X — obbekr C, 10 C/X —
kareropust 06bekToB Has X . O6bekTsl KaTeropuu C/X — 310 MOphU3MBIL
Buga A — X. Mopdusmet B C/X w3 f : A - X Bg: B —» X —
310 Mopdusmbl h : A — B B C, Takue UYTO CJEAYOIUNA TPEeyroJbHUK

KOMMYTHUPY€T:
h B
x /
X

Tozk tecTBeHHBIE MOP(MU3MBI ¥ KOMITO3UIIHMS OIPEIEJISIOTCS KaK COOTBET-
crBytorue omneparuu B C.

A

CymecrByer dyukrop Yx : C/X — C, conocrapisiomuii o6bekry f :
A — X B C/X oobekr A B C. Hokaxnte, uto eciim B C cymecTByoT
OUHAPHBIE IIPOU3BEJIEHNUsI, TO Y ITOr0 (DYHKTOPA CYIIECTBYET IPaBbIi CO-
NPAZKEHHBINA.



4. Ilycts f : X = Y — mopdusm B C. Toryga MOKHO OLpeenTh (PyHKTOP
¥; : Cx — Cy, conocrasismomuii oobexry g : A - X 8 C/X obbekr
fogs C/Y. Nokaxkure, uro eciu B C CylecTBYOT 11yA63KH1, TO y 3TOTO
PYHKTOpa CYIIECTBYET IPABBIil COMPSI>KEHHBIN.

5. [lokaxkuTe, 9TO KaTeropus IPyIIl HE SIBIASIETCI JEKaPTOBO 3aMKHYTOM.

6. dokarkure, 9TO eciiu B IEKAPTOBO 3aMKHYTOW KATETOPUH CYIIECTBYeT 00b-
ekt 2= 1111, To oH gBisIeTCH OYIEBCKUM.

7. Hokaxkure, 94T0 B /1I000i1 IEKPTOBO 3aMKHYTOI Kareropuu C BBIIOTHEHBI
CJIEJTYIONIHE YTBEPIKICHHUSI:

(a) s so6oro ob6bexTa A cymecTsyer m3omopduam Al ~ A.

(b) Jyst so6bix o6bekto A, B u C cymectsyer nzomopcusm ABXC ~
(AP)e.

(¢) Ecam B C cymecTByer HauaJbHBIN 00beKT 0, TO 17151 106010 06BEKTA
A cymectsyer nzomopduzm A ~ 1.

(d) Ecmu B C cymecrsyer koupoussegenne B 11 C| o mis i060ro 06b-

exta A cymecrsyer nzomopduzm ABHC ~ AB » AC,

8. Ompesienure B IPOU3BOJIBLHON JIEKPTOBO 3aMKHYTOM KaTeropun KOMOUHA-
Topbl K u S, T0 ecTb cieyoire MOPp(MU3MBI:

K:A— AB
S (CBYA — (¢ED

9. OxHa u3 akcuoM apudmeruku IleaHo roBoput, 4T0 PYHKIMSA SUC JTOJIK-
Ha OBITh MHbEKTUBHOI. /loKaxkure, 94TO B JIIODOH JIEKAPTOBO 3aMKHYTOM
KATEropuu ¢ 00bEKTOM HATYPAJIbHBIX YUCET MOPMU3M SUC SIBJISETCS PAC-
MIENJICHHBIM MOHOMOPMU3MOM.

10. Ogna n3 akcmom apudmernku IleaHO TOBOPHT, UTO HM JJId KAKOTO I HE
BepHO, 4T0 0 = suc(x). B upousBoIbHOI J€KAPTOBO 3aMKHYTOH KaTero-
PUH 3TO MOXKET OBITh BEPHO, HO TOJBKO €CJIM OHA SIBJIAETCS KATEropueil
npeanopaaka. JJokaXKnure, 4To cleAyIollue yTBep:KIeHUs SKBUBAJICHTHDI.

(a) C — kareropus IpeIIOPsIKA.

(b) B C TepMUHAIBHBII O0BEKT SIBJISETCH OOBEKTOM HATYDAJLHBIX Yd-
cet.

(¢) B C cymiecTByer 06beKT HATYPAIBHBIX YUCE], TAKON YTO JIJIs JIH0OOr0
xz:1— N BepHO, 9TO z€ro = Suco .

(d) B C cymiecTByeT 00beKT HATYPATIBHBIX THCE], TAKOH UTO JJIsl HEKO-
Toporo x : 1 — N BepHO, |UTO zero = Suc o .

11. JlokaxkuTe, 9TO €CJU B JEKAPTOBO 3aMKHYTOIl KATETOPUU CYITIECTBYET BCE
KOIIPOU3BEJIEHNSI, TO B Hell CyIecTByeT OObEKT HATYPAJIbHBIX IUCE].



12. Ormpenenure B IPOU3BOJILHOI JIEKPTOBO 3aMKHYTOI KATErOPUN C 00'bEKTOM
HaTypaJIbHbIX ynces MopdusM cioxkenus + : N X N — N, y10BjieTBOpsi-
IOIIUHA CJIeIYIOIUM YCJIOBUAM:

N NxN—tsnN
(zeroo!N,idN)l N sucxile J{suc

okazkuTe, 9T0 CI0KE€HNEe KOMMYTATUBHO M ACCOIMATUBHO, TO €CTh, ITO
KOMMYTHUDPYIOT CJIeyIOIINe JuarpaMMbl:

(m2,m1)

NxN-—-NxN

(NxN)x N -2 Nx (NxN) DN N

N x N N
+

4 me Gymy IpPOCHTH CKOHCTPYHPOBATH MOPGMU3M YMHOXKEHUS, IIPOCTO HAIIU-
Iy, 9TO OH MOYKET OBITh OXapaKTEepPU30BaH KaK YHUKAJILHBIN MOP(PU3M, yI0BIE-
TBOPAIOIINI CJICYIONAM CBONCTBAaM:

'n

N———-1
(zeroo!N,idN)l lzero
NxN——=N
’LdNX<’LdN,ZdN> ~ *XidN
NXN—— > NX(NxN)—=(NxN)xN——=NXxN

\LsucxidN l-‘r
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