Ananmua 8: Anre6pa ge Pama Muma Bep6unxuit

s 3a9eTa 0 KaxX JOMY JUCTKY HaA0 CIATH BCE 33,Ja49U CO 3BE3M0YKaMU, 1100 BCe 3a,1a4u 6e3 3BE3 J09EK.
3a1a4m ¢ IByMA 3BE3MOYKAMU MOXKHO He caaBaThb. CrapmuM k 32134 ¢ AByMsA 3BE3L0YKAMU PA3PEIIAeTCs He
cmaBaTh 2k 33439 CO 3BE€3N0YKAMU W3 TOT'O XK€ JUCTOYKA. 3anaau, o603nadenuue (1), crenyer caaBaTo BCeM.

Anamm3 8: Aare6pa ge Pama

8.1. Kboaeposbsl guddepeHnuanbl

Omnpepenenue 8.1. Ilycte R ectb xouabuo man moaeMm k, a V — R-monyuab. k-munennoe orobpaxenue D :
R — V nasmBaerca auddepennuposanuneM, eciu D(ab) = aD(b) + bD(a). O6o3namm 3a Dery(R,V)
npocTpancTBo guddepentuposanu u3 R B V.

3apgaua 8.1. [okaxure, uTo Derg (R, V) cHabGX€HO €CTECTBEHHON CTPYKTYPOur R-MOyrs.

3apgaua 8.2. Ilycrs [K : k] - xoreunoe pacmmpenue moms xapakrepuctuku 0, a V — BeKTOpHOE mpOCTpaH-
ctBo Han K. [lokaxure, aTo npocrpancTeo Derg (K, V) auddepenuuposannu u3 K B V mynesoe.

3agaga 8.3. Ilycre M — rnankoe muoroobpasue, ¢ € M Touka, R = C*°M, u m, C R — ee MaKCUMAILHEIN
nxean. Paccmorpum R-mogyns V := R/m,. Hangure pasmeprocts npoctpancrea Dery (R, V).

3agaga 8.4 (*). Moxer am cymecTBOBAaTE HeTpUBHATEHOE Auddepennuposanne v € Dergy(R,V), rae R —
KOJIBIIO HENPEPHIBHEIX R-3HAYHLIX QyHKUMU HA MHOr0ooOpasuu, a V — R-Moayas, ogHoMepHEN Hag R?

Onpegeneune 8.2. Ilycts R — xomsno Hag noxeM k. Onpegemum R-mogyas Q' R, 3a1as ero o6pasyrommMy
U COOTHOIMIEHUAMH, cleayommuym obpasoM. O6pasyomue Q! R mporyMepoBaHE! siaeMeHTaMy R; 11a Kax1oro
a € R, coorsercTBytommuii emy siaemenT B ('R o6osmagaerca da. Coornomenus B (' R mopox naoTcs BEI-
paxenuamu Buaa d(ab) = adb + bda, u d\ = 0, gua xaxnoro A € k. Monyas Q'R nasmBaeTcs MomyJem
KdJIepOBBIX AnddepeHnuaroB Hax K.

3agaua 8.5. JlokaxuTre, 9T0 ecTecTBeHHOE 0TOOpaxkenue R — Q' R, a — da — muddepennuponanme.

3apgaga 8.6. Ilycte R xonbuo Han k, MyJbTUILIMKATUBHO TTOPOXKAEHHOE HAN k DIEMEHTAMHU Tq,...,T € R.
Mokaxwure, uto Q' R mopoxgen (kax R-momyns) amementamu dry, ..., dry.

3aaaua 8.7 (). Mokaxwure, uro Dery(R) = Homg(Q' R, R).
3apgaga 8.8 (!). Iycte V — R-monyas, a D € Dery(R,V) — auddepenmmposanne. Jokaxure, 9TO Cyme-

CTBYeT U eJUHCTBEHEH roMoMopduaMm R-vmoxyaeit ¢p : Q'R — V, KOTOPEIH JeIaeT ClIeyIOmyo JUarPaMMy
KOMMYTATUBHOU:

R d Q'R
N
D ¢p
N
v

3ameuanme. JTO CBOMCTBO 4acTO 6epyT 33 ompenenerue Moxyas Q! R.

3agaga 8.9 (!). Hycre R = k[ty, ..., t5] — KOJIBIO NOTUHOMOB HAJ IOJEM XAPAKTEPUCTUKA HOJb. JJokaxwuTe,
ato O R — cBo6OAHEI R-MOAYIb, IOPOXK AEHHEIA dt1,dts, ..., dt,.

3apgadga 8.10 (*). Ilycrs sagan ngean I C R. IlocTponiTe TOYHYIO MOCAELOBATENLHOCTD

I/I? — QYR) ®r R/T — Q'(R/I) — 0.
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Ananmua 8: Anre6pa ge Pama Muma Bep6unxuit

3agaua 8.11. IIycts R 2. R - romomopduam korern. Pacemorpum Q'R' xax R-mogyab. Jokaxure,
9T0 CcymecTByeT romomopduam R-monyren Q'R — Q' R’ mepesoasmuit dr B dé(r). [okaxuTe, 9TO TaKOH
roMOMOpP(U3M — € IMHCTBEHHBIN.

Omnpepenenne 8.3. B srom ciydae, roBopurcs, 4ro romomopdmsm Q'R — Q' R’ magynuposan .

3apgaga 8.12 (*). Ilycte R — KOIBIO HENPEPHIBHEIX (QYHKINM HA MHOUOOOPA3UM, & M, — MAKCAMAJILHBIN
ugean Touxu. [Joxaxute, uro my 'R = Q' R.

8.2. KokacaTeabHOe pacciioeHue

Onpeaenenue 8.4. Ilycts A, B — R-monyaun,av: AxB — R — 6unmunennoe cnapusanune. OHO HA3LIBAETCA
HEBBIPOXK [JEHHBIM, €CIM 111 KaXA0ro a € A maugercsa b € B, ana xoroporo v(a,b) # 0, u aas xaxaoro
b € B maugerca a € A, gua xoroporo v(a,b) # 0.

3aaadua 8.13. Ilycte A, B — BEKTOpHEIE IPOCTPAHCTBA, a V : A X B — k — HEBLIPOXKAEHHOE CIIAPUBAHUE.
Beerga mn A maomoppuo B* 7?1

3apgaga 8.14 (*). Ilycts A, B — KOHeYHO-TIOpOX AeHHbIe R-Monymun, a v : A X B — R — HEBHIPOXIEHHOE
cnapuBanue. Beerga au A uzomopdpuo B*?

3agaga 8.15 (!). IIycte A — cBOGOAHBIN, KOHEUHO-NOPOXK NEeHHBIN R-Moxyab, a v: A X B — R — HeBHIpO-
XKJIeHHOe cnapuBanue. /Jokaxure, ¥To B TOxe cBOOOIHO, 1 m30MOpdHO A*.

Onpepaenenune 8.5. Ilycte A, B — nopoxgenusie R-moayau, a v: A X B — R — OuinMHEenHOE CapuBaHUE.
Onpegemum aHHYyJAATOpP ¥ B B xax mogmomyab, cocroaumi u3 BeKTOPOB b € B | mia koropwix v(-,b) :
A — R paBHO HyJIIO.

Omnpeaenenue 8.6. Ilycte M — rmagkoe muOroo6pasue, R := C°M — Koab1o raagkux QyHKIUU, & V :
Der(R) x 'R — R — ecTecTBenHOe capuBaHue, mocTpoenHoe B 3agade 8.7. [lycts K C Q'R — armyaaTop
cnapusanus. Onpegeruy KokacaTeabHoe paccioenne kak A'M := Q'R/K.

3ajgava 8.16. [Jokaxwute, 4T0 ecrecTBenHOe cnapupanue v : Der(C°M) x A'M — R 6uimneirno u He-
BBIPOXK IEHO.

3agaua 8.17. Ilycte R := C°R", ty,...,t, € R — xoopaunaThble Gynkumn, P = Y . | P;dt; — snement
B A'R", @ = Y7, Qizi- € Dery(R) — Bexropuoe mome, a v : Der(R) x A'R" — R — ecTecTBennoe

cnapusanue. Jokaxure, uro v(P,Q) = >, P;Q;.

3agaua 8.18 (!). B srux npeanonoxenuax, nokaxute, uTo A'R — cBo60ogHE R-MOIYIB, TTOPOXK TCHHEIR
dt1,...,dty.

Yxazanme. [Joxaxute, uto Der(R) = Homg(Q'R, R), a Mmogyas Der(R) — cBo6ogubmit Han R. Bocmonbayi-
TeCh TPENLIIYINeN 3aa9en.

3apaaga 8.19 (!). IIycte A, B — KOHEYHO-TIOPOXK AEHHEIE NPOEKTUBHEIE R-Moxymu, a v : A X B— R —
HEBHIPOXK [€HHOE crmapuBanue. [JokaxuTe, uto B = A*.

3agaga 8.20 (!). IIycte M — ruagkoe muoroo6pasue, a T M = Der(C*° M) — npoctpanctso guddepenmy-
posanuit. [oxaxute, ato A1 M = Der(C>®M)*.

Yxaszaume. Bocmosbsyurech mpenuiayinen 3anaden, u npumenute Teopemy Ceppa-Cyona.

1B* o6osnataer R-monyns Hompg(B, R).
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3apaua 8.21 (*). Ilycts K — aapo ectectrennon npoextuu Q1 C°M — A'M. lokaxure, uto m K = K
IVIA KaXKJOT0 MAKCUMAJIBLHOT'O MIeana TouKu ¢ € M.

3apgaua 8.22 (**). loxaxwure, uro K Hemycr.
3apgaga 8.23 (*). Ilycte M — rmagkoe muOrooGpasme, M A M x M- IUArOHAJBLHOE BaOXKeHue, a [ C
C>*®M x M — ugean QpyHKIUN, KOTOPHIE 3aHYIAOTCA Ha A.

a. Jokaxwure, uTo koabro C°(M x M)/I nzomopdro C>*°M.

6. Moxaxwure, aTo ecrectsennoe orobpaxenue C°M x M — Endgeoprxar(I/1?) nponyckaercs uepes
IIPOEKITNIO
CO(M x M) — C®(M x M)/I =C>M.

BriseauTe u3 aToro, 1To mpocrpanctso I/I1? crabxeno ectrecTBerHOU cTpyKTypont C'™° M-mony.s.

B. [okaxwure, uro I/I? waomopdbro A' M kax C°° M-monys.

8.3. Auare6pa ge Pama
Onpegenenue 8.7. Ilycts M — raagxoe MEOroo6pasue. O6o3naumm 33 AP M paccroenue muddpepeHIIATS-

HEIX {-(popM HA M, TO eCTh aHTUCUMMETPUYIHEIX i-popm HA T M.

3ajaua 8.24. Ilycts &, T*M I ARM - orobpaxenue anTucuMmMmerpusanuu. OnpenenuM yMHOXEHUE
ANMxANM— A M xak aNf — T(a® ), rae a® B — cevenue A'M @ AV M C ;4 ; T* M, nonyenroe
nepemuO)eneM o 1 3. JIOKaxuTe, ITO HTO yMHOKEHIE aCCOMATUBHO, 1 yaoBaeTsopsaeT aA B = (—1)¥ B Aa.

Omnpepenenne 8.8. Amre6pa A*M = ®;A'M ¢ onpejgeneHHON BBIIE aIre6GpamdecKol CTPYKTYPOH HA3hI-
Baerca aare6pou ge Pama muOroo6pasns.

3apgaua 8.25. Jokaxute, 9To aare6pa A* M mymsTummmkaTuHO mopoxgera C°M = A°M u 1-popmamu
Buzaa df, rae f € C°M.

3apgada 8.26. [Joxaxwure, uTo nuddepeHnnpoBaHme Ha, aIrebpe 0THO3ZHAYHO 33,1 TCA CBOUMU 3HAICHUAMUI
Ha, JI000M HaOOpe MYJIbLTUIIMKATUBHEIX 00Pa3yIOMMX aareOphL.

Onpegencuue 8.9. Tuddepennuan ge Pama d : A*M — A*T'M ects R-mumeitnoe oTo6paxkenue,
KOTOPOE YIOBIETBOPAET CJAEAYIOLNM YCIOBUAM.

(i) das mo6oro f € A® = C*M, df ects srement A'M, xoTOpEIA paBeH 06pa3sy COOTBETCTBYIOMIETO
KamepoBa guddepennuana df € QM.

(ii) (Opasumo Jlen6uuna) d(a Ab) = da A b+ (—1)7a A db, ansa mobwix a € A°M,b e AIM.
(iii) d? = 0.
3apaaga 8.27 (!). Hoxaxwute, uro auddepeniman ne Pama e uHCTBEHHBIN, €CIN CYLIIECTBYET.

Ykazaume. Bocnonbsyurecs npensraymen 3aa9en.

3apgaua 8.28. Ilycts iy, ..., t, — KOOpaArHATHEIE pyHKIME HA R, a @ € A*R™ — KakOU-TO MOHOM, [OLy9eH-
HBIN IPOU3BeAeHueM HecKouabkux dt;. Jokaxure, uro quddepennnan ge Pama ua C°R"™ 3agaercsa oneparo-
POM, KOTOpHI IepeBouT fa B ), %dti A a, pas aoboro f € CPR™.

3agada 8.29.

a. [Mokaxwure, uTo guddepenmuan ge Pama d: A*M — A*t! M xommyTupyeT ¢ romomopduamom orpa-
HUYEHUs HA OTKPBLITOE 10 IMHOXKECTBO.
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6. BriBeaure u3 3Toro, uro guddepenuran ge Pama 3agaer MoppuaM mydKoB.
Ykazanme. Bocmnoabsynrech equacTBeHHOCTBIO quddepennuana e Pama.
3apaaga 8.30 (!). Joxaxwute, 4TO Ha M06G0M MHOrooGpasum cymecTByeT auddepennuan ge Pama.

Ykazauwme. Jlokaneno, guddepenmman ge Pama nocrpoen B 3agade 8.28. YToOwl nepenT 0T JOKAILHOI'O K
MIOGATHHOMY, BOCIIOIB3YUTECH NPEALIAYINEN 3aa49el, U NIPUMEHUTE aKCUOMEI Ty YKa.

3aaaua 8.31 (*). Ilycts R — xombuo Hag motem, a Q1'R := ALQ! R remmsas arre6pa, MOpOXAeHHAA KaJIe-
poBrIME audbdepennuaramu. JokaxuTe, YTO cymecTByeT guddepenmuan ge Pama d : Q*R — Q*HIR,
Y IOBIETBOPSIONINY BEIMICITPUBEICHHLIM aKCUOMAM.

8.4. IlpomsBognasa JIn

Onpegenenne 8.10. Iycrs A* = @iz Al — rpagyuporannas arre6pa mag nosem. OHa HABEIBAETCA CYIIEP-
KoMMmyTaTuBHOM, eciu ab = (—1)7ba ana mobex a € A, b € AJ.

3ameuanue. ['paccmanosa anrebpa A*V, 04eBUAHO, CYyTIEPKOMMY TATUBHA,

3agaga 8.32. Ilycte A*, B* — rpagyupOoBaHHEE CYyTIEPKOMMYTATUBHEIE anrebprl, a A* ® B* ux TensopHoe
IpOM3BeJEHNe, C IpasyupoBkon (A* ® B*)P := @,y j—p A’ ® B/, u yMHOXEHHEM, OIPeIeIeHHEIM (OPMYJION
a®b-d @Y =(-1)Yaad’ @bb', rae a’ € A*,b € BI. [lokaxuTe, 9TO OHO CyIEPKOMMY TATUBHO.

3apaada 8.33. Ilycts V, W — BexTopHele npocTpancTea, A* := A*V, B* := A*W ux cynepaure6prr. [Joka-
xute, 4to A*(V @& W) usomopduo TernzopHoMy npoussegenuto A* @ B*) onpemeseHHOMY, KaK B IIPOLILION
3a4ade.

Omnpeaenenue 8.11. Tlycts A* — cymepkommyTaTuBHas airebpa, a D : A* — A*t? — oro6paxkenue,
cABUrawIee rpalyuposky Ha 1. OHO HasbBaeTca cynepauddepennuposanuemM, ecau D(ab) = D(a)b +
(=1)?aD(b), pas aoboro a € A7,

3amedanmne. Ecan i 9eTHO, cynepauddepeHunpoBadue 3T0 nIpocTo nupdepenuuposanune. Ecin HedIeTHO,
OHO HA3BLIBAETCS HEIEeTHHIM Au(depeHnupoBaHUEM.

3ameuanue. [uddepenuuan ge Pama asigercsa HedeTHrM guddepeHnupoBanuneM (0 ONPEIEIeHNO).

Omnpepenenne 8.12. Ilycte M — rmagkoe maoroo6pasue, a X € T'M — BexkTopuoe moue. Paccmorpum
oTepanuio MoACTAHOBKM BEKTOPHOro mous ix : A'M — A"' M, nepesonsmyto i-bopmy a B (i — 1)-
(POPMY V15 Vi—1 — Oé(X, U1, "'avi—l)

3agada 8.34. [loxaxwuTe, 94TO ix €CTh HedeTHOE AubPEPEHINPOBAHNE.

D

3agaua 8.35 (*). Ilycte D : A* — A**® — numeitnwit onepaTop, npuiem i # (. [okaxure, 9TO €
1+D+D72+...+?—;+... 210 aBTOMOpPU3M A* TOrma u TOABKO TOr4a, Korjaa D 3o cymep auddepennupoBanue.

Onpegenenne 8.13. IIycte A* — rpagynpOBAaHHOE BEKTOPHOE HPOCTPAHCTBO, a F : A* — A*Yi F .
A* — A*TJ — omepaTopsI, CABUTAONME IPAIYUPOBKY Ha 4, j. OmpegenuM cymepKoOMMYTaTOp

{E,F}:= EF — (-1)YFE

3ameuaHue. DHIOMODPDPU3M, CABUTAINMNA TPATYUPOBKY HA i, HA3LIBAETCA YE€THBIM, €CJIU | YeTHO, U He-
YEeTHBIM B IPOTUBHOM CIy4ae.
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3agada 8.36. [Joxaxwure, 9TO CyHEepPKOMMYTATOP yIOBIETBOPSAET CYHEePTOX AecTBY SKo6m,
{Ea {Fa G}} = {{Ea F}aG} + (_I)EF{Fa {EaG}}
rae Eu F geTHHIE, ecau F, F' yeTHbIe, 1 HEYETHBEIE B IPOTUBHOM CIydae.

3ameuaHue. EcTb mpocToe MHEMOHMYECKOE MPABUIO, MO3BOJAIOIIEE 3AMIOMUHATHL CYIEPTOXJECTBA, €CIU
M3BECTEH KOMMYTATUBHEIN aHAJIOr. BCAKUAU pa3, KOrJa B KOMMYTATHBHOM CJIy4ae MEHSIIOTCA MECTaMU IBe
OYKBHI, B CYyIIEDKOMMYTATUBHOM HaJ0 IOMHOXUTL Ha —1, ec1u 9T aBe OYKBHI COOTBETCTBYIOT HEYETHBIM
omnepaTopaM.

3apaada 8.37. Ilycte A* — cynepkommyTaTusHas aarebpa, a € A. O6osuayuum 3a L, : A — A sHgomop-
dusm, nepesogaumn b B ab. [Jokaxure, uro D sasiaserca cynep nuddepeHIupOBaHNEM TOT'Aa U TOIBKO TOT'a,
D(1) = 0 u gaa xaxpaoro a € A, cynepkommyrarop {D, L,} pasen L; nas xaxoro-to b € A*.

3agaga 8.38 (!). Joxaxwure, 9TO CynepkOMMyTATOpP CynepauddpepeHmpoBaHn — CHOBa Cynepauddepen-
[IIPOBAHUE.

Yxkazaume. Bocmoabsyurecs cynepToxaectsoM Axkobu, 1 IPUMEHUTE NPEABIAYILYIO 3a4aTy.

Onpepenerne 8.14. IIycte M — riagkoe MHOrooOpasue, a v € TM — BekTOpHOE mOJIE. JHAOMOPHUIM
Lie, : A*M — A*M, coxpasaAomu#A I'pafyrpOBKYy, HA3EIBAETCS MpoU3BoAHOM JIum BAOIL v, ecam OH
00JaAeT CACAYIOMUMEA CBOUCTBAMMU

(i) Ha ¢yukunmsx, Lie, paBHO IpOn3BOLHOU BAOIB V.
(ii) [Liey,d] =0
(iii) Lie, — auddepenimpopatme.

3agava 8.39. [JoxaxwuTe, 9TO IPOU3BOAHAL JIM BAOIL ¥ OJHO3HAMHO 3ajgaHa cBoucTBamu (i)-(iii).

Ykaszanwe. Bocmoab3ynrech TeM ke apryMeHTOM, KOTOPBHIM KCIOJIB30BAICA NI AOKA3ATENbCTBA, €IUH-
crBenHocTu auddepennuana ge Pama.

3apgaua 8.40. lokaxure, uto {d,{d,E}} =0, naa mo6oro E € End(A*M).
Yxkazaume. Bocnombsyurecs cynep-ToxaecTsoM Akoom.

3apaua 8.41. Joxkaxwure, uto {d,i,} xommyTupyet c d, rae i, : A*M — A*"1M — noacranoska v B
dopmy.

Ykazanme. Bocmnoab3yurecs npeabIayInen 3a1a9en.
3apaaga 8.42 (!). (Popmyna Kaprana) [Jokaxure, uro {d,i,} — mpoussoauas Jlu Bromas v.

3apaua 8.43 (*). Ilycte v,v' € TM — aBa BEKTOPHBIX O, & Gygy @ A*M — A*"2M - moacraHoBKa
v,V B 2-POPMY, iyxmy’ = iyiy . PaccmoTpuMm i-bopmy a € A*M, u mycts L, — omepaTop yMHOXKEHUA Ha, Q.
Jokaxure, 94T0 onepaTop

z — [iygv> La](z) — L (@) Nz

lv®v’

saBasgeTca quddepeHITIpOBaAHTEM.
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8.5. Jlemma Ilyankape

3apgada 8.44. Ilycrs t — koopaunaTHas dyHkuusa Ha npamol, f(t) € C°R — dyukuus, f(0) =0,av:=t%
— BEKTOpHOE noJe. [JOKaXuTe, YT0 HHTErPaI

R()(t) = /1 @dx

cxogurcs, u yaosaersopser Lie, R(f) = f.

3apgayga 8.45. Ilycts ty,...,t, — koopauuaTer B R". PaccmoTpum paimaibHOe moxe v = ) . tidit,-' Mycrs
f € C*R" — pynxnums, xoropas ynosaersopser f(0) =0, a z = (1, ...,2,) — Touka B R™. JlokaxuTe, 9TO

MHTETPAT .
R(f)(z) = /1 @dx

cxoqurcs, u yaosaersopser Lie, R(f) = f.
Yxkazaume. BocmosbsyuTech mpegbIayInen 3anaden

Onpepenenune 8.15. OrkpriToe nogmuoxecTso U C R™ Ha3zwBaeTCAa 3Be3 A9ATHIM, €CJIU [1JA JIOO0U TOUKA
x € U, orpesok [0, z] nexur B U.

3ajgaua 8.46. [Jokaxure, uTo mobas popma a € AU Ha 3Be3guaToM MHOXKeCTBe U, yAOBIETBOPSIONMIAL
Lie, a = 0, 3aunymnsercs, ecau ¢ > 0.

Ykazanme. Bocnoabsyurecs npeasiayinen 3agaden. [Ipoeepbre CXOqUMOCTD MHTErPAIA.

3apgaua 8.47 (!). IIycte U — 3Beaguaroe moagmuoxkectso B R™, a i > 0. IlocTpouTe omepaTop
R: AU — AU

Taxow, uro Lie, Ra = RLie, @ = a g1a Bcex a € AU.

3agaua 8.48 (!). Moxaxure, uro {R,d} =0

Yxazanwme. Iposepwre, uto {R,d} Lie, @« = RdLie, a + dR Lie, « = —R Lie, da + da = 0. Bocnoasaynrecs
o6parumocThio Lie,.

3agaga 8.49. [Moxaxwure, uTo {d,i, }R(a) = @, nas mo60u i-pOpMEL @ HA, 3BE3LIATOM MHOXKECTBE, i > (.
Omnpepenenne 8.16. Popma Buga do HA3HBAETCA TOIHOM, (POpMa, Ha KOTOPOU 3aHYJIACTCA muddepeH-
muan — 3amMkHyTon. Ilockoaeky d? = 0, mobas TodHas GOpMa 3AMKHYTa. i-e KoroMmoJoruu ae Pama
MHoOroo6pasusa M — paxTop 3aMKHYTHIX i-(POPM IO TOYHEIM, obo3Hagaerca H(M).

3apgada 8.50. Brrauciaure HysneBwie koromosoruu ae Pava cBssHOro MHOroo6pasus.

3agaua 8.51 (1). Ilycts a € AU - samkmyTas dopma Ha 38e31aaToM MHOKecTBe U, Tae i > 0. JoxaxuTe,
aro a = di,R(a).

Yxazaume. Bocmoab3yurech npequiayInen 3aaden.

3agaua 8.52 (!). (nremma Ilyankape) Ilycts U — aBeariaaToe MuO)ecTBO, Jokaxure, uro H(U) = 0 naa
Bcex ¢ > 0.

3apgaga 8.53 (*). Ilycrs ma R™ 3a1aHO BEKTOPHOE MOJE v, C ENUHCTBEHHBIM HyJeM B Touke z. IIpegnoso-

KUM, 9TO IPON3BOIHASA Dv‘ B X HEBBIPOX 1€HA Kak oToOpaxenue n3 R™ B R", mpuyem a00ass MHTErPAIbHAS
x

TPAEKTOPUA ¥ IPOXOAUT uepes x. [JokaxuTe, uTo npousBoanasn Jlu Lie, o6patuma va A*R™ mua ao6oro ¢ > 0.
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Ananmua 8: Anre6pa ge Pama Muma Bep6unxuit

8.6. IIpamou u o6paTHBIX 006pa3 GOPMBEI
Onpegenenne 8.17. IIycte M 4. N - MOpdhU3M [IAIKMX MHO006pasmit, a ALN P AM - HHIY-
nupoBaHHOe oToOpaxkeHwue, nepesogsuiee fdg B ¢* fdp*g. Popma ¢*a HazpIBaeTcs 06paTHBIM 06pa3om
a.
3apgaua 8.54. [loxaxure, 9o ¢* mpogomkaerca ¢ A'N 10 MyJIbTUILIMKATUBHOTO FOMOMOPU3MA

¢*: AN — A" M.
Onpepaenenue 8.18. O6paTHBIM 06pa3oMm i-pOPMEI (@ HABEIBAETCA Oy, OTPENENICHHEIN KaK B MPEILILY-
meu 3agade. Eciu M 2, N s10 3aMKHyTO€ BIOXKEHWE, pOpMa ¢*( HA3HIBAETCSI OTPAHUYEHUEM ( Ha,

M — N.

3agaga 8.55. Ilycts x € T,, M — xacaTerbHbIA BeKTOD, a o € A'N — 1-popwma. [Jokaxute, uto ¢*a(r) =
a(Dg(x)), rae Dy : Ty M — Ty N 570 guddepentmar.

3apgaua 8.56 (!). Joxaxure, uto ¢*da = dop*a.

Onpepenenne 8.19. Muddepennnampaas GopMa @ HA3LEBAETCA (POPMOU ¢ KOMIAKTHBEIM HOCHTEJEM,
ecau o = 0 BHe KaKOI'0-TO KOMIIAKTHOI'O MHOXKECTBA.

Onpepgenenue 8.20. IIycte M — n-meproe MHOr006pasme, a A% (M) — npocTpancTBO 1n-GOPM € KOMIIAKT-
HbIM HOcuTegeM. OQmpegenuM MHTErpas f M AM(M) — R xax 0TOOpaxeHne, KOTOPOE yIOBJICTBOPAET
CIeIYIOIUAM CBOMCTBAM.

(@) Jula+B) = [ya+ [y b
(ii) [y, ¢*a = [y @, a1 mo6oro co6CTBEHHOro 0OTOGpaxkeHus M 2 Nuac AZ(N).

(iii) [das mo6oro riagkoro, COGCTBEHHOrO 0TOGpaxkeHns R” M , 1 opmer o € AT(M), mmeem [, o =
fR" fdu, voe du ects o6branas Mepa Jlebera na R, f = V‘ﬁ;—gn, a Vol R” — craumapTHas ¢popma obdbeMa,
VolR™ = dt; Adta A ... A dty,.

3agaga 8.57 (!). [JoxaxwuTe, 9TO MHTErPAJ, ONPEJEICHHEIN BHITENPUBEEHHBIMA AKCHOMAMMY, CYIIECTBYET,
¥ eIWHCTBEHEH.

™ v v
Onpepenenne 8.21. IIlyctbe N — M — Heocobwn MOpPu3aM MHOro06pasuu, CO CIOIMU PA3MEPHOCTH K,
aac AEN — popma ¢ komnakTHEM HOCuTereM. IIpamon o6pas m.a € AL M onpenensercs kak dopwma,

KOTOpas yI0BIETBOPAET
/ 7r*a/\ﬂ=/ aNT* B,
M N

3agaga 8.58 (!). Joxaxure, 9TO T, ONPEAELIACTCA HTOU (HOPMYION OJHOZHATHO.

qast moboit popmer 3 € AGmM—ipr

3apgaga 8.59 (*). [oxaxwure, uto m.a € ALM onpenenen ana moboit o € ALFFN
Ykazauume. IT0 ”"uUHTErpal BAOIL CIOEB” 7.
3apgadga 8.60 (*). Mokaxwnre, uto T da = drm.a.

3aaauga 8.61 (*). Ilycte a — (n — 1)-gopma ¢ KOMIAKTHEIM HOCHTENEM HA MHOroo6pasuu M ¢ kpaem OM.
Omnpegennm faMa KaK MHTerpaj oT orpanwieHus (06paTrOro obpasa) a ma OM. Nokaxwure dopMy.ay

Crokca:
/da:/ Q.
M M

Yxkaszaume. Bocmoab3ynrech npeabiayInen 3a1a9er, U TPUMEHUTE WHIYKIWIO.
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