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IIpousBoaHbIn (PYyHKTOP

CeropHsamHEsAsA HAMA IeJb — 0 (PYHKTOPY Mexay abeJeBbIMU KATErOPUSIME MOCTPOUTH
(pyHKTOP HA TPOU3BOAHBIX KATErOopuax, 00JaAIOMKNA XOPOIIMMY CBOUCTBaMu. B dacTHOCTH,
MPOU3BOAHBIA (PYHKTOP COJAEPKUT B ceOe MH(POPMAIMIO O BCEX KJIACCUIECKUX IMPOU3BOTHBIX
dYyHKTOpAX.

IIycts A u B — abeneBwl kareropuu, a F: A — B — aggurususii GpyHKTOp. [lowrennoe
npumenenue F 3anaér ¢pyukrop Kom(A4) — Kom(B). Kpome Toro, nourennoe npumenenune F
IIEPEBOIUT TOMOTOIHEIE MOP(GU3MEL B TOMOTOIHEIE, a 3HA4uT, 3a1aéT pyrkTop K(A) — K(B)
HA TOMOTONMYECKHAX KATErOpuAX. OTH (PyHKTOPHI MBI Takxke 0003Ha4uM depes F'.

EcrecTrBennoe noxenanne K GpyHKTOpy DF Ha IPOM3BOJIHLIX KATEMOPUAX TAKOE: BKIIOYATHCA
B KOMMYTATHUBHYIO IUATPAMMY

(1) Kom(A) —~ Kom(B)

ol

D(A) - 7% ~D(B).

Herpyauo BugeTs, uTo aas rounoro F rakou DF cymecrsyer. [leicrsureasuo, QF: Kom(A) —
D(B) nepesoaut KBazsuu3oMOpPQGU3MbL B #30MOPGU3MEL U II0ITOMY Iponyckaercsa depes D(A).

Onmnako s ¢pyukTopa F', He AB/Igomerocs TOYHbIM, Takoro DF' cyniecTBOBATh HE MOXKET.
[ercTBUTENBHO, TOWIEHHOE HpuMeHeHre F' K 1ByM KBazum3oMOPQHBIM KOMILIEKCAM (T.e. u30-
MopdubiM B D(A) 06BeKTaM) NOMKHO 1aBATH U30MOPQHBIE OOBEKTHI (T.€. KBA3UU30MOPQHEIE
koMmruiekch ). Ho miaa we Tounoro F' cymecrsyer xommiexkc 0 - K — L — M — 0, xBasu-
U30MOPQHBIN HyI10 U Tako#, 410 kKomiuekc 0 — F(K) — F(L) — F(M) — 0 yxe He Gyger
KBa3uu3oMOpP@eH HY.JIIO.

Bcé, uT0 MOXHO THITATHCA CAEJATH, — ITO MOCTPOUTH NPUbAUKeHus K GpyHKTOpy DF,
3aMBIKAOIMeMy auarpaMMy. Kak 06BIMHO, MOXHO PACCMAaTPUBATH ABA CIydas — TPUOIUKEHUS
creBa u cupaBa. Mul mpeanonoxum, 4To F TodeH cmnpaBa, u OymeM CTPOUTH NPUOIUKEHUSA
creBa. Vges ocTaércs TOU Xe, ITO U IIPU MOCTPOEHUN KJIACCUIECKUX MPOU3BOTHBIX (DYHKTOPOB,
— HaJI0 IPUMEHATH (YHKTOP F' HEe KO BceM KOMILIEKCAM, a TOJbKO K KOMILIEKCAM CIEIAAIBHOTO
BUA.

[Ipeamonoxum, 9To B A J0CTATOYHO MHOT'O MPOEKTUBHBEIX 00BEKTOB. B aTOM ciIydae ecre-
CTBEHHO PACCMOTPETh OTPAHUYEHHYIO CIPaBa NMPOU3BOJIHYIO KAaTETOPUI0 — TOTAa Y J00r0
06BekTa OyaeT MpOeKTUBHAA pe3oJbBeHTa. Boree Toro, oHa GpyHKTOpUAIbHA HA MPOU3BOTHOU
KATEerOpUm.

Jlemma 1. Ilycmw 6 abeaesoti kamezopuu A docmamouno mMHo20 NpoexmusHbls 00beKmos.
Toz2da conocmasaenue KOMNACKCY €20 NPOEKMUBHOT Pe30.4bBeHmbl 3adaém GynKmop

P: D7 (A) — K (ProjA).
HAoxazameavcmeo. 3adukcupyem mias kaxgoro K* € Kom (A) npoekTuBHYIO PE30ILBEHTY
P(K)* 2, g, Mopdusmy f: K* — L°* B D(A) cooTBeTcTByeT MOpPGHU3M
p(L)~" fp(K): P(K)* — P(L)"

B D(A), xoropsit 3agaércs equacTBeHHbIM Mopdusmom P(f): P(K)* — P(L)® B romoTonuye-
CKOU KATeropuu KOMILIEKCOB. I3 ero eIMHCTBEHHOCTHU CleayeT, 9To coorBercTsue f — P(f)
COXPaHAET KOMIIO3UIINIO. I
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Teneps MOXHO onpeeanTs npousBoausil Gyskrop LF: D™ (A) — D~ (B) na npoussox-
HBEIX KATerOpUAX, MIpUMeHAA F MOWIeHHO K TPOEKTUBHOM Pe30JbBEHTE 3aJaHHOI0 KOMILIEKCA.
Tounee, momoxuUM

LF(K®) = F(P(K)"),

rae P(K)® — pukcupoBanHas npoekTuBHas pe3oabBenTa K °. DyHkTOp P B3ATHA IPOEKTUBHOM
PE€30JBbBEHTHI COMIOCTABAsIET MOPMGU3MY-TOMUKY f MEXIy KOMILIEKCAMHU HACTOANUINN MOPMU3IM
P(f) mexay ux pe3oibBeHTaMU, 9TO [MO3BOJSAET onpeteruTs LF Ha MopdusMax:

B nencteuTensuocT, Mul onpegenuwan LF xak kommnosunumio ¢pyukTopoB P u F: K~ (A) —
K~ (B). Ilocrpoenusin dyukrop LE: D~ (A) — D~ (B) HA3BIBAETCA 4€6bIM NPOU3BOIHBIM
dpynrmopom ot F.

Yem xe xopomr mpou3BOgHBIN (HYHKTOP? Bo-mepBBIX, ¢ ero MOMOIIBI0 MOXHO BBIYUCJIATH
KJIACCUYECKNEe MPOU3BOIHBIE (DYHKTOPHL:

Ipepnoxenne 2. ITycmv F: A — B — mounwiii cnpasa gynxmop, a 6 A docmamouno mmoz20
npoexmusublr 06vexmos. Tozda

L;F(M) = H;(LF(MI0])).
Loxazameavcmeo. O4ueBuIHO. O

OTMeTuM, 9TO NPOU3BOAHBIN (PYHKTOP HECET GOabINe MHMPOPMALNU, YeM HAOOD KIACCUde-
CKUX TPOU3BOIHBIX (HPYHKTOPOB: Kommeke LF (M|0]) ue onpemeasTcs, BooOie roBops, Habo-
POM CBOMX KOI'OMOJIOTHH.

Bo-BTOpBIX, HMEETCA aHAJOT JIUHHOU TOYHOW MOCJAEJ0BATENLHOCTH TPOU3BO IHBIX (DYHKTO-
poB. Tounee roBops, I€BBIM TPOU3BOIHBIN (DYHKTOP OT TOYHOT'O CIIpaBa (PYHKTOPA HA a0€IeBBIX
KaTeropusaxX CTAHOBUTCA TOYHBIM (DYHKTOPOM HA MPOU3BOTHBIX KATETOPHUAX.

Tounvim GyHKkmMopom MeXIy TPUAHTYIAPOBAHHBIMU KATETODUAMU HA3BIBAETCS a1 IATUB-
bt yskrop F: T — S Bmecre ¢ dukcupoBanHbM uzoMopdusmom €: F o [l — [llso F
TAKOU, 9TO JIs JI0O0r0 BBIAEJEHHOTO TPEYrOJIbHUKA

XY=z X[y

B T TpeyroabHukK
F(X) = F(Y) = F(2) % F(X)[1s
F(h) £(X)

BeLgeneH B S, rjae Mmopdusm h' ecrs komnosunus F(Z) —> F(X[1]y) — F(X)[1l]s. [oBops
IpomIe, TOYHEIA (GYHKTOP — 3TO (PYHKTOD, COXPAHAIOMAN CABAT U BHIAEJCHHBEIE TPEYTOJbHAKH.

Yxe u3BeCTHBIE HAM MPUMEDHI TOYHBIX (PYHKTOPOB MEXKIY TPUAHTYIAPOBAHHBIMU KATETO-
puamu — 510 Jokammsamua Q: K(A) — D(A), a Takxke 106as JOKAIA3ANUA TPUAHTYIUPOBAH-
HOU KATerOpuu Mo KAACCYy MOPMU3MOB, YIOBIETBOPSAIOIIEMY YCJIOBUAM MPONLION JeKiuu. Kpome
TOr0, TOYHBIM OyaeT GYHKTOp Mexay romoronumdeckumu kareropuamu F: K(A) — K(B),
MOCTPOEHHBIN BhImE. SICHO TakXke, 9TO KOMIO3UINA TOYHLIX (PyHKTOPOB TO4YHA. [IpuMepsr pa-

3YMHBIX, HO He TOYHBIX (DYHKTOPOB — 3TO (PYHKTOPHI JEBOT'O W MPAaBOr0 0Ope3aHnsA KOMILIEKCOB.

Ipegnoxenne 3. ITycmv F: A — B — mounwiii cnpasa gynxmop, a 6 A docmamouno mmoz20
npoexkmusubiz 06wexmos. Toeda npouseodnwbii gywkmop LF: D~ (A) — D~ (B) mounwii.
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Loxazameavcmao. [locrarodno mpoBepuTh, 4TO (QYHKTOP P B3ATHSA NPOEKTUBHOU PE30JIb-
BeHTHI To4eH. [[oJe3H0 TPUMEHUTE HEGOMBIITYIO XUTPOCTD: B ONIPEIEIeHUN TTPOU3BOTHOTO (PYHK-
TOpa BHIOPATH MPOEKTUBHBIE PE30JbBEHTHI TAK, YTOOH ¥ KOMILTEKCOB, OTJIMYAOIITUXCA Ha CIBUT,
PE30IbBEHTHI TaKXe OTJAUYAJUCEH Obl Ha caBur. Torga ¢yHkTop P 6yaeT B TOYHOCTH KOMMY-
TUPOBATH ¢ (PYHKTOPOM CJBUTA, U B KAYECTBE £ BO3BMEM TOXJIeCTBEHHBIN MOopdusMm. Temepn
moKaxkeM, YTO P mepeBOAUT BBIIETEHHBIE TPEYTOIBHUKY B BBIJEICHHBIE, TOCTATOYHO DTO CIe-

JaTh IJd CTAHJAPTHHEIX TPEYrOJbLHUKOB Buaa K* ENS AN C(f) — K[1]*. PaccmoTpuMm koM-
MYTATHBHYIO IUATPAMMYy
° P(f) . .
P(K)* —=P(L)* —= C(P(f)) —= P(K)[1]
|
lp(K) LP(L) lw lp(K)[l]
Y
K* L C(f) K[1]*
p(K)T P(L)T P(C(f))T P(K)[l}T
. P(f) . .
P(K)* — P(L)* — P(C(f)) — P(K)[1]".

B Heut BepxHsAA cTPOKA — BBIIEIEHHBIN TPEYTOJBHUK IO ONMPEIEJIEHUIO, a MOPDU3M W CTPOUTCS
mo akcuoMe TR3, mpuuém ABageTca KBa3um3oMophu3MOM IO J0Ka3aHHOMY. /[marpaMma moxa-
3BIBAET, YTO BEPXHAA M HUXKHAA CTPOKU u3oMopdHHI B D(A). A 3Ha4uT, OHE H30MOPQHHI U B
K(A), TaK KaK BC€ II€CTh B HUX BXOJAIINX KOMILJIEKCOB — OI'DaHUY€HHEIE CIIpaBa IIPOEKTUBHBIEC,
a ¢pynkrop K~ (Proj(A)) — D(A) crporo noaon. [Tonyauin, 970 HUXKHASL CTPOKA M30MOPQHA
B K7 (A) BBIZEIEHHOMY TPEYTOJIBHUKY ¥ CJIEJOBATEIBHO, TOXKE BHIIEIEHA. U

Hamomuuwm crepyromui hpaxT.

3agadga 1. JI100yo0 TOYHYIO TPOUKY KOMILTEKCOB 0 — K* i) L* % M* — 0 moxHO TMOTIOJHUTD
10 BBIJIEJEHHOIO TPEYTOJbHUKA B IPOU3BOIHON KATETOPHUHU.

U3 npemnoxenus 3 u 3amadum 1 BBHITEKAaeT CymeCTBOBAHWE JIJIMHHON TOYHOU IOCJTIEI0BA-
TeIbHOCTU TPOU3BOIHBIX (YHKTOPOB. [leuctBurenvuo, ecim 0 - K — L — M — 0 -
TOYHAsA TPOWKA, TO MMEIOTCS BbiAeneHHble Tpeyroabuuku K[0] — L[0] — M[0] — KJ[1] un
LF(K[0]) — LF(L[0]) - LF(M[0]) — LF(K][1]). Ilepexoas B mocaefHeM K KOTOMOJIOTHAM,
HOJIYYaeM JIUHHYI0 TOYHYIO MOCJAEI0BATEIbHOCTD KIACCHIECKUX TPOU3BOIHBIX (PYHKTOPOB.

[loBopsaT, uTo TO4YHBEIM cmpaBa (yHKTOp F: A — B uMeeT Ko2omoso2uueckyro pasmep-
nocmp n, ecau n = max{k | LyF # 0}. [l1a GpyHKTOpA KOHEIHOU KOIOMOJOTHYECKOU Pas3Mep-
HOCTHU TPOU3BOTHBIA (PYHKTOP MOXKHO OMPEIEJUTh U MEXKIY OrPAHUIEHHBLIMEU TTPOU3BOTHBIMA
kaTeropuamu. A umenno, orpannuuBas LF na D°(A), Mbl noayaum (GpyHKTOp, TPUHIMAIONINI
suavenus B D°(B).

Nas I C 7 o6ozmauum vepes Kom!(A) kareropmio xommiexcos K*® mag A, 1 KOTOPBIX
H(K*)=0mpui¢ I.

Jlemma 4. IIycmv F: A — B — mounbiii cnpasa gynkmop mencdy abesesbimu Kame2opuimu,

nYcmob Ko20M0402udeCKas pasmeprnocms F pasna n. To2da das K* € Kom!*?! (A) mbr umeem
LF(K*) € Kom" ™(B).

Aoxazameavecmao. Uanykuus no b — a. Baza: kommieke, kBa3num3oMOPMHBIN KOMILIEKCY BUIA
M|—al, n1s KOTOPOro yTBEPKAEHNUE CIEAYET U3 ONPEICNeHNs KOTOMOJIOINYECKON PA3MEPHOCTH.
[Tepexox vHAYKIIUU OCHOBAH Ha CleayomeM (aKTe, BHITEKAIOMEM U3 JEMMEI . 0

Jlemma 5. ITycme K* — komnaexc. Tozda 6 npouzsodnoti Kame20puu umeemcs 6vldesenmbit
MPeY20AbHUK
(] ° (] L]
TgnK - K —>T2n+1K — (TSnK)[l] .
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W3 moxa3aHHOTO BBITEKAET

Ipeanoxenne 6. Ilycmv F: A — B — mounbiii cnpasa Gynkmop Koneunot Ko20moa02uue-
ckoti pasmeprocmu. Tozda xoppexmuo onpedeaén Pynxmop LF: D*(A) — Db(B), sxarouaro-
WUtCA 68 KOMMYMAMUSHYI0 JUazpammy

D'(A) — D~ (A)

(

DY (B) — D~ (B).

Kakx MBI TOBOPUIN, JIEBHIM MPOU3BOAHBIN (PYHKTOP — HTO MPUOIMKEHUE K (HECYIIeCTBYIO-
meMy) dyukTOpy DF, neraromemy koMMyTaTuBHOU guarpaMmmy (1). Hamra neas — 06bACcHUTS,
9TO MMEHHO 3TO 3HA4YUT, U TeM CaMBbIM J1aTh a0CTPAKTHOE ONpefeJeHne IIPOU3BOIHOTO (PyHK-
Topa. Huxe MBI moKaxeM, 9TO MOCTPOEHHBIN HAMU MPOU3BOJAHBIA (PYHKTODP — MPUMED JAOCTaA-
TOYHO OOIIEeW KOHCTPYKIWM JOKaJaum3anuu GyHKTopa. [las 53Toro moHago0uTcs emé HeMHOrO
A3yYUTh TPUAHTYJIUPOBAHHLIE KATEIOPUH.

[Iycts 7 — TpumanryaumpoBaHHas karteropua. [lommas moakareropus S C 7 HasbBaeTCA
MPUAH2YAUP08anHot nodkamezopuet, €CIu OHA WHBAPDUAHTHA OTHOCUTEILHO CIBUTOB [1] u
[—1], a Takxe B3saTUsA KOHycoB: 060 Mopdpusm X — Y B T, mas xoroporo X u Y ue-
XKaT B S, MOXKHO [IOIOJHUTH [0 BBIJCICHHOT'O TPEYTrOJbLHUKA, Y KOTOPOTO TPEThs BepIIMHA 7
JexutT B S.

[Tpumepsr: D?(A) — Tpuanryuposannas nogkateropua 8 DV (A) u 8 D (A), a DT (A) n
D (A) — Tpmanryamposanusie mogkareropuu B D(A). Ilogkareropus K(Proj(.A)) Tpuanry-
auposannas B K(A).

[lns TPMAHTYIMPOBAHHBEIX KATErOPUHU, IOMHUMO JOKAIN3AINN, €CTh €CTeCTBEHHOE IMOHATHE
dakropuzamuu. [Iycte N C T — crporas (T.e. 3aMKHyTas OTHOCATEIbHO M30MODP(U3MOB)
TpuaHryaupoBanHas noakareropua. Oupeneanm dakTop 7 /N Kak pemenue yHuBepCAIbHOM
3agaun. A UMEHHO, KaK TOIHBIU GyHKTOp Q: T — T /N, Takon aro Q(N) = 0, n 9To 10601
apyrou Tounb GyukTop F: T — T, nas xoroporo F(N) = 0, mpomyckaeTcs e IMHCTBEHHBIM
o6pazom 4epe3 pyukrop F': T/N — T'. U3 onpenenenus cregyer, 910 (HakTOPKATErOPUA,
ecau CyIeCTBYeT, eJUHCTBEHHA.

[Tokaxkem, 9TO TpU CAETAHHBIX TPEANOJOXKEHUAX (PAKTOPKATETOPUA BCETJA CYIIECTBYET.
[las »Toro ompegeauM Kaacc MoppusmoB S B 7: mopdpusm f € S & komyc f aexur B N.
B wmaTepecyomem mac mpumepe N — mogKaTeropmsa alMKIMIHBIX KOMILIEKCOB, a S — KJIACC
kBasunzomopdusmos. as Tounoro ¢gyuxkropa F: T — T' ycaosusa “F(N) = 0" u “F(S) -
n3oMopdu3Mel” paBHOCUIBHBL [losToMy nokanumsanus 7 mo S aBasercs pakTopkareropuen 7
o N. To, uto T[S™!] Tpuanryiuposanuas, BLITeKAET U3 CIEAYIONICH JEMMEL

Jlemma 7. Kaacc S ydosaemsopsem ycaosusm Ope U Ycao8uim CO2AACO8AHHOCTMUY C MPUAH-
2YAUPOBAHHOU CMPYKMYPOUL u3 NPowaAol AeKYUU.

Aoxaszameavcmeo. To, 94T0 S 3aMKHYTO OTHOCUTEJIHHO KOMIIO3UIINHY, CJAETYET U3 aKCUOMBI OK-
rasapa. Ocranpubie yciaoBusa Ope IPOBEPAIOTCA TOYHO TAK XK€, KaK [JIsA CAydas KBa3uu30MOP-
$pu3MOB.

WuBapunanTHOCTS S OTHOCUTEJILHO CABUIOB 04eBUIHA. BTOpOE yCI0BUE COTIacOBAaHHOCTH S
C TPUAHTYJIXPOBAHHOW CTPYKTYDPOU TAK¥Ke IMPOBEPAETCSA MPU IOMOIIM aKCUOMBL OKTasapa. [
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[ycrs F: T — T' — Tounsii pynxrop, a N C T — cTporas TpUaHTyJIMPOBAHHAA IOJKA-
reropusa. Eciu F(N) = 0, To F eIuHCTBEHHBIM 06pa30M TIPOIYCKAeTCA depe3 (haKTopKaTe-
roputo 7 /N (no onpegenenuo): cymectsyetr dyukrop F': T /N — T' raxoir, uto F = F'Q.
B o6mem caydae Takoro F' cymecTBoBaTH He MOXKET, NPUOIMKEHUE K HEMY HA3BIBAETCA JIO-
kKanmsanuen gpynkTopa. Jesot aokasuzayuet gynkmopa F omuocumeavno nodxamezopuu N
HasweBaeTCA TOUHBIM GyHkTOop LF: T /N — T’ BMecTe ¢ 3amanubM MOPGU3MOM (PYHKTOPOB
A: LF o (Q — F, yIOBIETBOPAMIONINM YHUBEDCAILHOMY CBOUCTBY: [JsA JIOO0T0 TOYHOTO (PYyHK-
Topa G: T/N — T' u mopdpusma GyakTopoB \: G o Q — F cymecTByeT eInHCTBEHHbIN
Mopdusm ¢: G — LF takon, 1o X' = Ao (¢Q).

Hecaoxuo Bugers, 4T0o 3aganume TouHoro ¢gyukropa 7 — 7' Buga G o () paBHOCWIBHO
3aaHuI0 TOYHOTO (pynkTOopa T — 7', obpamalomerocs B Holb Ha N. A 3ajganue MopdusMa
dpyukTopoB G10Q) — Gy0() Takoro BUIa PAaBHOCKHILHO 3a1aHuio Mopdusma G; — Gs. [losTomy
YHUBEDPCAIbHOE CBOMCTBO, OIPEIeIAIoNIee JOKAINIANUIO, MOXKHO HePOPMATHHO BBIPA3UTH TaK:
JOKAMM3aInA — OamKkaimmin cieBa K F' pyrkTop, nepesoamuii N B HOIb. B 9acTrOCTH, ecan
F(N) =0, To q0Kamm3anuen CIyXuT WHIYIMPOBAHHBIN (GyHKTOP F' Ha dakTOpKaTeropuu.

IIpepnoxenne 8. IIycmv F: T — T' — mounwviti ynxmop, a N C T — cmpozas mpuanayiu-
posannas nodxamezopus. [pednosoxncum, umo saosncenue N — T umeem aeeviti conpancén-
noiti ynxmop. Toeda F umeem aesyio a0kaiu3ayuo.

[lepen moxa3aTelbCTBOM HYXHO MOHATH, YTO O3HAYAET YCJIOBUE O CYIIECTBOBAHUU Y BJO-
JKEHUsS CONPSKEHHOrO (PyHKTOPA. [laguM emeé HeCKOJIBKO ONpeneTeHn .

[Tycrs U C T — nogkareropus. Ipasvim opmo20nasom K U HABBIBAETCA TOJHAA TIOJKATE-
ropus U C T, o6pazosannas o6wektamu X € T, naa xkoroperx Hom(U, X[i]) = 0 npu Bcex
U €U n i€ Z. Ananormano onpeneaserca ~U — aesviti opmozonas XK U. Hecroxuo ybenuToes
B TOM, YTO OPTOrOHAJ — TPUAHTYJUPOBAHHAA MOJIKATErOPHUA, 3AMKHYTas OTHOCUTEJIBLHO U30-
MOpP(}U3MOB.

[Iycrs U,V — nBe mogkareropuu B T Takue, uro Hom(V,U) = 0 qusa awooex U € U,V € V.
[Iycrs pas ao6oro X € T cymecrByer BbiaedeHHbN Tpeyroabhuk V — X — U — V[1],
y xotoporo U € U,V € V. Torma roBopAT, IYTO UMEETCA NOAYOPMO2OHAALHOE PA3A0NHCEHUE
T=U,DV).

OcHoBHOM I HAC IIPUMEP MOJYOPTOrOHAJBLHOI'O pasjoxkeHums — caexyromuiu. [lycts A —
abeseBa KaTeropus, Te T0CTATOYHO MHOTO MPOEKTUBHBIX 00BEKTOB. 1orga m3 J0Ka3aHHOTO
paHee CieIyeT, YTO UMEETCA MOJIYOPTOTOHAJBHOE PABI0KEHUE

K™ (A) = (Acycl (A), K™ (Proj(A))),

rae Acycl™ (A) o603Ha4aeT MOJIHYIO IOAKATErOPUIO, COCTOSMIYIO U3 AUUKINYHBIX OrPAHMYEH-
HBIX CIIPAaBa, KOMILIEKCOB.

Tak ke MbI BUIEIN, YTO UMEIOTCSA TOLYOPTOTOHAJIBHBIE PA3N0KEHUSA (KOMIIOHEHTHI KOTOPHIX
HE TPUAHTYJIAPOBAHHDI)

D(A) = (Dzn+1(A), Dcn(A)).

Jlemma 9. ITycmw dano noayopmozonaabnoe pasaoxcenue T = (U, V) na mpuanzyiuposanmvie
nodkamezopuu. Toz2da

1. pasaowcenue V.— X — U — V[1]| eduncmeenno das awbozo o6vexma X € T;

2. coomsememsus X — U u X — V ssaat0mes mounbimu GyHkmopamu, 0003HaUUM UL
uw:T sUuvv: T —=V;
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3. Pynxmop u* conpaxcén caesa x Pynkmopy saoxcenus U — T, a v, conpaxcén cnpasa
x0 eaoxcernuro VY — T.

Bepno u obpathoe:

Jemma 10. IIycmv U C T — mpuanayiuposarnas nodkame2opu, 044 KOmMopot PGywkmop
BAOHCENUA U UMeem Ae6bill conpaxcénnbit. Toeda umeemca noayopmo20HaAbHOE PA3AOHCEHUE
T = (U U). Anasozuunoe 6epno das nodkamezopuu, 6a0%ceHUE KOMOPOT umeem npasvit
CONPAHCENHBIT PYHKMOp.

3agaua 2. /lokaxure DT JeMMHBI.

Joxazameavcmeo npedaoxcenus 8. llycts P =1 N — neBwrit oproronan x N. Umeem mouy-
oproronambroe paszaoxenue T = (N, P). O6oznauum Broxenne P — T uepes [, a npaswii
conpsk€HHbIN K HeMy (yHKTOp depe3 [,. llycrs €: 8, — 17 — KoeauHUIA CONMPSKEHUS.
Omnpegeram mMopduam dyraxropos F = F33, — F kak Fe. Tax kak 3N =0, ro F(N) = 0.
3naunT dynkrop F umeer Bux LF o ), rne LF': T/N — T' — HEKOTOPHIM TOYHBIN (HYHKTOP.
Tem cambim Mopduam A: LF o () — F mocrtpoen. [lokaxem, uro LF — nokamusamnus. [lycTs
3agan MopdusMm pyHKTOpoB \': G o ) — F. PaccMOTpUM KOMMYTATUBHYIO IHACDAMMY

GQ—X - F
GQE/W N _ Fe
A’,Bﬁ* EN

GQBS, —=Fpp,——=LF o Q.

B wen GQe — uzomopdusm pyukTopos. /lencrBurensuo, aus aioboro oowsexkra X € T umeem

BBIJICJICHHBIA TPEyroabHuK (3, X oy Lx o BB.X[1], rae X' € N, npumenss GQ, noay-
gaeM, 4T0 GQ(X') = 0 u GQe(X) — msomopdusm. [Tonyuaem cymecrBoBanue (€IUHCTBEHHOIO)
vopdusma G — LF o (), koropsit o4eBugHo umeetT Bug ¢, rae ¢: G — LF — mekoTopbin
MOpP(duU3M. [

Caegcrsue 11. ITycmv F: A — B — mounwiii cnpasa gywkmop, a 6 A docmamouno mnoz20
npoexmuenbiz 00bexmos. 0bosnavum aokasudayuy K= (A) = D~ (A) u K™ (B) — D~ (B) ue-
pe3 Q. Tozda das npouzeodnozo gywkmopa LEF: D~ (A) — D~ (B) umeemcsa mopgduzm @ymr-
mopoe LFoQ) — QF u 6binoaneno yHuBepcaabroe c60Ucmao: a4 4100020 mouno20 Gynkmopa
G: D (A) — D (B) woboi moppuzm gynkmopos GQ — QF eduncmeennvim 06pazom npo-
nyckaemcs uepes moppuszm pynkmopos G — LF'.

Aokazameabcmeo. DTO — YaCTHLIN CAydall TpeAbIAyIero npepnoxkenus. [llycrs T = K™ (A),
T' = D~ (B), B xauecrBe F: T — T’ Bozbmém kommnoszunuio QF. Mycte N C T — nonnas
CTpOras MoAKATeropus, 00pa3oBaHHAA ANMUKINIHBIMU KoMIuiekcamu. Pakropkareropus 7 1o
N — 570 B TOuHOCTH JOoKamm3anua 7 no kBasumzomopduszmam, T.e. D~ (A). Umeercsa momyop-
roronanbHoe pasznoxenue K (A) = (Acycl™ (A), K~ (Proj(A))), u crenosareabso Broxenune N
MMeeT JeBhI CONPAXEHHEIN (ByHkTOp. OpTOoroHaIbHas mogkareropus P =+ N - 310 mogka-
Teropus KOMILIEKCOB C IPOEKTUBHEIMU 4iaeHaMu. COnpaXEHHBIN (GYHKTOP [, — COMOCTABJICHUE
koMmmuiekcy K°® ero mpoekTusHOu pe3onbBeHThl P(K)®, a KoeIuHUIA CONPSKEHUA — COOTBET-
crBytomui Mopusm P(K)* — K°. [losTomy Jokanusanus, MOCTPOEHHAA B JOKA3ATEAbCTBE
IperIoXeHua 8, COBMAaAaeT € MPOM3BOAHBIM (YHKTOpOM LF'| Kak OH OBLT ONpenesTeéH HAMU
panbire. A sHauutT, LF' aBadeTca Jokaausanuen (pyHKTOPA U YIOBAETBOPIET YHUBEPCATHLHOMY
CBOUCTRY. O
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C1oco6 cTpouTh NPOU3BOAHBIE (DYHKTOPHI IPY TOMOIIN MOJYOPTOTOHAJIBHOTO PA3I0KEHUS
Ha CAaMOM [eJle O9eHb CUIbHBIN. [Ipr HEKOTOPHIX YCIOBUAX Ha a0eleBy KATEerOPUI0 OH MO3BOIAET
MOCTPOUTH MPOU3BOTHBIE (PYHKTOPHI Ha HEOTPDAHWYEHHOU Mpou3BoaHOU KaTeropuu. Ciemyio-
mas KOHCTpyKuusa npuHariexut H.CoaaTeHmrenny.

Kommiekc K* man A wazosém H-npoexmusnbim, ecmn Homy(q)(K*®, N*) = 0 gra mo6oro
anMKaInIHOro komiuiekca N°®. Amagormvno, xkomimaekce K°® manx A maszoBéMm H-unbexkmueHbim,
ecan Jaa mo6oro anukimdHoro koMmiekca N® umeem Homg () (N°®, K*®) = 0.

Kax MBI 3HAaeM, d1060M OrpaHUYEHHBIN CIPaBa KOMILIEKC C TPOEKTUBHBIME “ieHaMu H-
MPOEKTUBEH, MPU DTOM €CTh HEOrPDAHWYEHHBIE KOMILIEKCHI C MPOEKTUBHBIMU IEHAME, KOTO-
poie He aBasoTca H-npoektuBubiMu. Jliobas npamas cymma H-npoekTuBuBIX KOMILIeKcOB H-
NIPOEKTUBHA.

Ecan y ao6oro kommiekca Hax A ects H-mpoekTuBHAs pe30IbBEHTA, TO BHIIOIHEHO YCIOBUE
IPEeIOXKEHNA 8 U y J000ro (byHKTOPa CYMIECTBYET JEeBLIN NMPOU3BOIHBLIN, OMPEIEJEHHBIN HA
D(A). Crenyromas TeopeMa JaéT IPUMEPHI TOIO, KOTAa 3TO paboTaer.

Teopema 12 (Cnanrenmrenn). 1. IIyembs A = R—Mod — xkamezopus modyaeti wad Koab-
yom R. Toeda umeem mecmo noayopmo20nasbHOE PA3AOHCEHUE

K(R—Mod) = (Acycl(A), H—Proj(A))
u, caedosamenvro, 41060t Pynwkmop na R—Mod umeem aeeviti npoussodnwii.

2. Ilycmv A — xamezopus nyuxos modyaet nad GuKCUPOBAHHBIM NYUKOM KOAEY HA MONO-
ao2uueckom npocmpancmese. Tozda umeem Mecmo NOAYOPMO2OHAALHOE DA3AOHCEHUE

K(A) = (H-Inj(A), Acycl(.A))

u, caedosamenbro, 41000t gynkmop na A umeem npasvit npou3sooHb.



