HMY, OCEHb 2018 T. TOIIOJIOTHUA-1

JEKIINAA 11

KPATKOE COJAEPIKAHUE. Kareropusa HaKpbITUN.

* .
PaccmoTpum nonpobHee KxaTeropuio Cover](3 ); B JaJbpHenIeM OyIeM TIPenonaraTh, YTO TOIOJOTTIEeCKOe MPOo-

CTPAHCTBO B JWHENHO CBA3HO W JOKAJBLHO OJHOCBA3HO. HamomMHMM, YTO 0OBEKTAMU DTOU KATETOPUM ABIAOTCA
rpouku (E,p,z), rge E — quHERHO CBA3HOE M JIOKAILHO OJHOCBA3HOE NPOCTPAHCTBO, & € F, ap: E — B — ua-

kpeiTre. O6BraHO 0603HAUaeM p() ©fy e B. Mopgusmbr mexay obwextamu (Fp,p1,x1) u (Ea, pa, T2) KaTeropun

Cover](;) — HempepwBHBIe 0TOGpaxkerua f : By — Eay, miaa koTopwix f(z1) = x2 uw p2 o f = py.

Jdemma 1. IIyemw f : (E1,p1,21) — (E2,p2,2) — mopdusm xamezopuu Coverg), Tozda omobpancenue f :
Ey — E5 asasemca naxpuimuem.

Hoxazameavcmeo. [lokaxkem, aTo orobpaxenue f yaposaeTBopseT yeaoBusam gemMbl 3 aexiuu 10. Io onpenenenuio
KaTeropun Cover](; ) npocTpaHcTRa Iy u Fy IMHENHO CBA3HBI U JOKATHHO OJHOCBA3HEL IlocKombky x5 € p; (b)),
mmeeM (o) C f (py t(D)) = p; (D). Tem cambiv f~!(22) — MOJIMHOKECTBO IMCKPETHOTO TPOCTPAHCTBA 1,
CIEIOBATENBLHO, TUCKPETHO.

IIycre reneps 7y : [0,1] — Ey — nyro, u ¥(0) = x2. Torga ps oy — uyrs 8 B ¢ naganasuon Toukon b. [lockonsky
P1 — HaKpBITHE, cywecTByeT u eguncrsed myTs I : [0, 1] — E; raxon, uro I'(0) = 2y u pooy =py ol = pyo fol.

def

Cregosaremsio, A = fol — myrs B Fy, ama koroporo A(0) = x5 u py 0 A = py 0. B cury eguscTBenHOCTH
noguaTus nytu (po — HakpoiTue!) umeem A =y — TeM caMbIM, HOJHATUE IIYTU Y CyLIECTBYET.

Eguncreennocrs nogasrus: nycrs ', Iy ¢ [0,1] — Ey — nyru, s koropeix I'1(0) =T2(0) =23 u foly =
foly=~.Torma pyol'y =pyo foly =pyoy=pyo0 foly =p oly. B cury eIuHCTBEHHOCTY MOTHATUSA Iy TH
p2 0~y B HakpeITHE F) momyuaem [y = I's.

CaenoBareasHo, orobpaxkenue f o6ragaeT CBOUCTBOM TONHATHUA IYTH, U COTVIACHO JemMme 3 jgekmum 10, f —
HAKDBITHE. (]

Comocrasum Tenepsb Kaxaomy o00wekTy (F,p,x) xareropun Cover](3*)
71(B,b) dyHIaMeHTaIBHON IPYNIIbl Ga3HL.

noarpymny G(E,p,z) = p.(m(E,z)) C

Cuaepcraue 1 (nemmur 1). Ecau f 1 Ey — Ey — mopdusm kamezopuu Cover](3*), mo G(E1,p1,21) C G(E2,p2,%2),

a omobpaxcenue G(f) 1 (p2)« f+(P1): Y 1 G(E1,p1,71) — G(Fa, pa, T2) — Masmoso2uueckoe 6a0HceHue.

Aoxazameavcmeo. G(Er,pr,z1) = (p1)«(m1(E1,21)) = (p2)«(fe(m1(Er, 21))) C (p2)«(m1 (B2, 22)) = G(Ea, pa, x2).
BTopoe yTBepxaeHue caegyeT U3 TOro, 9YTo f — HaKPLITHE U, CIeJOBATEIbHO, fr — MOHOMOP(U3M. O

Kak merpyano mposeputs (npomemaute!), G(f1 o f2) = G(f1) 0 G(f2). Tem cambim onpenenen pyuaxTop G us
KaTeropun Cover](3*) B KaTeropuio Subgr, (g, onpeenennyo B npuMepe 3 Jexuuu 10.

Teopema 1. Jas écaxot nodepynnwy G C m1(B,b) cywecmeyem o6vexm (E,p, ) xamezopuu Cover](;) maxo,

umo G(E,p,z) =G.

Loxazameavcmeo. PaccmoTpuMm yHUBepcaapHOe HakpuiTue Fy ¢ 6azon B. HanmoMHMM, 9TO €ro TOYKM — KIACCHD
romoronun myten 7y : [0,1] — B, aia xoroperx 7(0) = b, To ecTs Mopdusmbr x € Moryy, () (b, ¢) ToMoTOMIIECKOTO
rpynnonaa (1A BCEBO3MOXKHBIX ¢ € B); mo ompegenenuto, po(r) = c¢. Beenem na Eg oTHOmEHUE: = ~¢G Y, €Can
po(z) = po(y) m zy™* € G C m(B,b) = Moryy, (g (b,b). W3 Toro, uro G' — HOArpymma, BEITEKAET, UTO ~
— OTHOIIEHNE >KBUBAJCHTHOCTH; 0003HakUInM FE cooTBeTcTByMOmEe (PaKTOP-MPOCTPAHCTBO, a v : By — E —
orobpaxenue paxropusamuy (KOTOPOe IPOU3BOALHOMY 3jeMeHTy y € Ey comocraBaser Kiaacc 3KBUBAIEHTHOCTH

Y(y) € E, comepxammutn y). [lomoxum mo onpexeneruo p(1(y)) def po(y), rae y € FEp; HOCKOIBKY y ~g 2z =
po(y) = po(2), monyyuaercsa KOppeKTHO onpegeseHHoe orobpaxenue p: E — B.
[pyroe onpegenenue OTHOLIEHUs ~¢ Takoe: Yy ~a z, rge Y,z € Ey rorga u roabko torga, xorga po(y) =

po(z) def a, a K1acc roMoTornum meTn (po o y) - (po © 2) ! € w1 (B, b) npuramtexut moarpymme G. Ecm U C B —

OTHOCBS3HAA TPUBUATHIYIOMAL OKPECTHOCTH TOUKH @, a A : py | (U) — 71 (B, b) — TpuBHATH3AINAS YHUBEDCATHHOTO

paccaoenus (cp. gokasareibcTBO TeopeMbl 1 u geMmbr 3 gexnuu 10), TO motydaem, 4TO Y ~g 2 TOLAA U TOALKO

TOra, Koraa saeMenTsl A(z) u A(y) IpUHAMIeKAT OJHOMY Kiaaccy cMexuocTu rpyuusl 71 (B,b) no ee noarpynne

G. Teneps s IPOU3BOILHOIO deMeHTa ) € E paccmorpum npousBoabHbll § € Ey Takon, uro nn = ¥(y) (To ectb
1



IPOM3BOJBHBIN IIPEACTABUTENb KIACCA DKBUBAIEHTHOCTH 7)) U 0003HAIUM (7)) KIACC CMEKHOCTH daeMeHTa A(y);
COTVIACHO CKA3aHHOMY BBINIE OH KOPPEKTHO ompegener. Ilockoasxy p~' (U) = ¢(py ' (U)), momytaem oTobpaxkenue
p:p Y (U) — 7 (B,b)/G; xak HeTpyIHO y6eIUTHCA, OHO HEMPEPLIBHO (foKaxuTe!) U yI0BIeTBOPAET OIPEIeIeHII0

TPUBUAMU3ANNAN, U3 I€r0 CAEAYET, ITO P — HAKPBLITHE.
def

IIycrs Teneps v : [0,1] — E — netas; v(0) = v(1) = 2 = ¢(x0). Hockonsky p(y(1)) = b, knacc romoronuu
nerau p oy : [0,1] — B npunagnexur G rakum o6pasoM, p.(m (E,y)) C G. C Apyro cTOpOHBL, PACCMOTPUM
nermo ¢ : [0,1] — B, §(0) = 4(1) = b, Takywo uro [§] € G C 71 (B,b). Ilo Teopeme 0 TOTHATUN MYTH CYIIECTBYET
nyTs v : [0,1] — FE raxon, uro § = po~y u v(0) = y; nockoaeky [8] € G, nmeem (1) = y. Takum obpasom, 7 —
neras, 9] = pe([1]), Tax 570 pu(m1 (E,9)) = G. O

Teopema 2. ITycmo (Ey1,p1,x1) u (Ea, pa, 9) — 00bekmot Kame20puu Cover](;), npuuem G(E1,p1,x1) C G(E2,p2, x2).

Toeda mencdy omumu 06vexmanu cywecmsyem mopduszm [, npuuem eduncmeennvii.
Joxazamenbcmeo.

Cyuecmeosanue mopdusma f. Mycts € Ey. Tlockoabky Fp IUHENHO CBA3HO, CymlecTByeT myTh 7 : [0,1] — E;
Takon, aro ¥(0) = z1, ¥(1) = z. O6osnauum T : [0,1] — FE mogsaTtwe mytn pp oy : [0,1] — B Takoe, uTo
[(0) = z2, mw momoxum f(x) = [(1). Ecm v : [0,1] — E; — apyrou myTh, coegwHsoOmmi T, ¢ T, a [V —
coorseTcTByoOmee noauarue, To (p1)«(yo(y) 1) € G(Ey, p1,z1). Caenosarensno, (p1)«(vyo(y') ™) € G(Es,ps2, x2),
otkyna BuiTekaer, aro I'(1) = TV(1), u oTobpaxenume f onpemeneno koppexkTHo. Ilo mocTpoenuto p; = py o f;
IOKA3aTEIbCTBO HEMPEPLIBHOCTH f — YIPasKHEHUE.

Edunemeennocmv mopduama f. llyers f' : By — Ey — apyrou mopduam, f'(z1) = xs. Han moboro x € Ey u
npousBoABHOrO myTH 7 : [0,1] — E, coegunstomero x; ¢ T, uMeeM pa o f' oy = p; o y. OTcroga BEITEKAET, ITO
f'ov:]0,1] —» E3 — nogmatue nytu p; o v : [0,1] — B. lockoabky mogmarme eguncteenno, ' oy = I, oTkyzaa
fi@) =1 (v(1)) =T(1) = f(=). O
Cuaegcreue 2. Ecau G(E1,p1,21) = G(E2,pa, 22), mo o6wexmut (E1,p1,21) 4 (B2, p2,2) uz0mM0pPinbl.

Caepcrue 3. Mexcdy aobvimu deyma 006eKMAMU KANE20PUU Cover(*) cyujecmeyem ne boaee 00H020 MOPPHU3-
Y Y B CY Y P

Ma.

(*)

Caencrsue 3 nossoasier npodaxTopu3osars Kareropuio Covery’ 1o n3oMopdusMaM, TO €CTh OLPELEIATD KaTe-
roputo Covery, 06beKTaMI KOTOPOU ABIAIOTCA KIACCH! M30MOPQHBIX 0OBEKTOB KATErOpUN Cover](;). B Coverg
MeX Iy OOBEKTaMU @ U b IMeeTCs eJUHCTBEHHBIN MOP(MU3M, eCIN TAKOU MOP(MU3M CYIIECTBYET MEXKAY KAKIMU-TO
(u, cregoBaTenbHO, Ja00BIMEU) OObeKTaMu & U 3 Kareropuu Cover](; ), NPUHAIEKANMMY KJIACCAM U30MOPPU3Ma,
a u b; B mpoTuBHOM ciayuae Mopdu3MoB ¢ — b He cymecTByeT. KoMmmosuiusa MOpQpU3MOB ONpEneaseTcs O9eBuI-
HBIM oOpazoMm. Torga nokasaHHbIe BhINE YTBEDKAEHUA PO GYHKTOP § MOXKHO CBECTH BOEIUHO TaK: HYHKTOP G
ABIAETCA SKBUBATEHTHOCTBIO KaTeropuu Covery u Subgr, (g ).



