Des.: 0—=Q—Q,—6G—0 ritl, li)oera)

Tor' (A, G)= Kot (AQQ,—ARQ,).
035-2 nown vjirQVlJQ. Ja”@ rfSc)‘u%iQY\Q Scel‘ra.
PrO\o.; Tor' (A, G)=Ter (A, ).

Nim.: 0—=>P—=P,2A—0 \'\LQFQ

0— Q1“"’J®FZ—} C—0
0 1 0 Tor(A6)= o (¥)
0 e R@Q“‘,} P1 D Q\L_') Pq@(‘)"_ao
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j’O\l(A)G')‘%A QQ,— A é Q,—>AQG—>(
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C:ruarJanJo |® rime v)u,@, r'ug\xe comQ SucC. eS3cg corta Ji umrleSSi}

o\'\o Succ.eagatta \unga (ovno\o%ia)

Vagh o —> Kan /BqugﬂY-»m\/mo(eu\/\m(; oy =

Tor(AG)
:ﬁfor(A,cr)=Mgn(wo<~agcAAm(5) =Tor'(A,6). O
Desf.; Yor (A, B)= A*xB=RxA,

DNes: 0—= K(A)ib F(A)—=A— 0) alo)o\'\c\/»iawm Hom(', G) ;

0> Hom (A, &)= Hom (FA), &) == Hom (K(A),6),
Ext(A,G):= colhox (i*).
Qss.: (Come por Tor)|a Jes. e]i Ext nm vliFendQ, Ja(la
risal. libers scelta,
Pror,(ex.): A,B 7A—modw|i,
(1) A libero=> Ext(A,B)=0
(2) Ext(7Z/m, R)=R/mp
(3) Ext(Z/m,B)=05¢ B=Q,Q/7Z, R
(8 Ext (Zfm)ZIm)=7//?
(5)Ext(A @A, R)=Ext(A,B)®Ext(A,,B).

Prop, (teorems dei coessicienti universal per l'omologia);
N (C.,D) un  complesso Q‘i catene c‘i modul iberi.
Allora dbbiame |3 succ. esatts
0— HT(QB ®G\°‘—>HT(C&C>)-(—)’—»‘|}(HT-f(C),G)q 0
ndturdle Spezzd o AIRIBH I[R @4
im. - - 2,—>C,—B,,—0 2 esarta,em_1€ li\:er‘o
(‘:erc\né Sottomodulo J] mer‘o) =
= 00— 2,6—C,® G:%m_,®G~»o 0 oS o
3\9&?%6 (Terc\aé' anche olue“a Frima Serzava). Continue | J;agramma:
l'BQ' =0 laeﬂ PQURL:O
0= 2. ®6—> Cay 86—2B,, 800, iy omQ\o%'\a ho
! ! d
luce, e5atty ||,m d
8.6 2 @0—=Hn(COG)oRBF —Z,, @C
Ex:se in Ba>Z, , $02i0ilc.
0= B, 22, —= Hu(C)—=0 & risol. ‘i\oera =
=> on (in®ide : B, 86 — 2,86 )= Tor(H.(C), G).
BB 2 @G =H.(C)®G — o e8Ikd =

= LM(LMQA@ZBMQQ-*ZMQG)zHM(C)&G
Ho 0= Hum(C) @G —2Hn(COG) —2Tor(Hmi(C), &) —s g

Y
O— zm\»cm—»gm_,qo S‘DQ%EB)Q]QVQ
. Cao2Zmd Tt ZoiCh—=2Z.
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¢ mIndd B.(CaG) in 0 e imduce
P:HM(CQG)%HM(C)QG t.C. )00(=1;3L.D

Pror, (‘ceorema c)e‘\ coesicient uwiver‘sa\i ]oer‘ |8 coomo‘ogia):
N (C.,D) un  complesse Ji cdtene cli modull liberi.
A”OY‘B C’e und successione €s3tt3

0— ExdHamd)®)— H(C, &) Z=Hom(HA(C), G)—0

o> (@) (v:Ca—=6), A(W)[2]:=p().

L3 Suce, @ namrale (ViSFQTto’a malo e Ji CQW))D‘QSSi e
riSFQtto 3 ome, éi rmn’u."\ (G)) ) sre@za in moJo na-turale,
\"iS‘)e.Tto 3 G mj3 non r‘isrse.ttoa C.

Dim.: 0—> 2,,—> Cp—2=B,,—0 7 cui
&_n/

0—> Hom(Bm-1, G)—>Hom (Cm, G)—> Hom(Zm, G) =0
L k J,
( ~ ) (o~ 1) (ot 1)
Q o'rtengo Suce, @s3tty \\mga n 0mo|og'ra
0 — ot &> H™(C,6) = Ko 8" —> 0
Jove nl’“tl—lom(im) &) —=Hom(Bm, &) indottd da BnCcZ . (0X.).
0 —=R,— 2, —H.(C)—>(0 & es3tt3J

O%Hum(Hm(q, &)~ Hom (Za, G-)i)Hom(Bm, G)—BExt(HM(C)) G’)*"'O
Vo ™ =Hom (Hm(Q), &), cothr 4™ = Ext(Ha(C), G).
n: Cw—>2Zn
o— 2" Hom(C)Cr))ﬂHom(CM,G')LHQM(CM*P G)

£ Mty

b .
0 — Hom(Hm(C), &) — Hom(Zm, O Z—=Hom (B, G)
Preso el i, n*(@)€Whun(8) e induce Hom(Hu(),6)—H"(C, 6),
. Y +—>Yn
Ql’lQ 48 lo SFQ%%Gmen-to, 0J
Cor: se Hna(Q) € lbero, ot H(C,6)~Hom(HA(C), &) ¢ ico.
Qw.. (C', $) QQmPlo.sso éi Co-Cdtene J; R—mewluli ‘il)eri}

0— H¥(C) @ G—HY(CaG)—s Tor (H**'(2), G)—0 .
Bim.: e una riscritturg c}q‘. colf-cicienti uwwersali in QVnglogia, B
Cor: se (C.3)e c,om[:\QSSo i catene di R-moduli liberi !
G’ P\-Ymclut\o ~Fm.‘gen,_ A{(OY‘B
0—Hi(c)8 & —HHKC ;6)=Tor(AH(C) 6) —0.
him.:uSo Hom(CJR)(&GﬁHOm(C)G—) (iso. cdnowico), [

BBTB una Q°)>i>i3 (X) A) Ji §.'t.b ho

0~ C(A)—= Ca(X) —2 Cu(X, A ) =20
(Su.cc. Q3313 c‘i ch\u\i liberi S]:Q}%a)

0— Cu(A; G)—=Cm(X,6)—=Cu(X, A;G)—0 & sy =>

== 1’\.0 Succ, es3tta lmga Ji omo\o‘%ia JeHa Qo”o’\% 3 coefticionti in G
'Jm dnche
0— C"(X A; &)= C™(X; G)=>C"(A; &)—0 esartd
e vale \’ana\o o di sopra in C00m0'0 9.
D 0= AN —Cu(X)— C (L) /CHU(X )= 0
(esdtcd cortd oi abelidni liberi=>s QRB} , \’>°m°\°"93
QFF\icanJo Hom(-,G\ o @G ottengo MV.
AY\'A\okgo FQ\" @scSsione .,
Es: H(s76)=18 4o
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H* (RP™; 72/2) = g7é/z V\ OSi<m
0 dltrimenti
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313 A anello commwtafivo)vog(io JQPM'!Y‘Q un?d maloloa A-\g'\\me,’ére
HAOG M) HE (X A) =2 HAH4(; A) che rends
H(X;A) =m€'730 H™(X; A) wn anello graéuato Con FroJoTtO
%Y‘BJQJ-—c_ommu-ta‘tivei OW/A= (-1)"""'/”‘/3 v,
Dat (C. > dc) ) (B-, J-b) complessi cli cdtene, meiSco

Ced con (C@b}m‘:rﬁmc @?hor 0

Am: (C &N),,— (C Qb)m_1 Jato d3
Am(oc/;&@):ic(oo@(aﬂ-nfoc@Ab(ﬁ\ (»Lz=o).
CfLQCc'.
%tessa QJQ~F. Per ‘Q, co—cdtene,

P\”o 5 il roJom Ji coml:[eSS( Ji cwi uno contrailoi‘e ¢ umtraibi\g.
ﬁ'\m,i COMF(QSSi C) D con  Ccontr. =% A‘RLC?- A,CQL*P)&,A.C )

£ - Coa—Cmtq. Nesinisco L (C&b)m-—» (C&b\mﬂ

Prendo @€ C ] op &(o(m(;

d&(ap) =\ (Aeap): dcbepr -0 Reed ()
LA (aap) =L dteprenthaialy (p) =
= E2+rZd)tep)=idc@)® p= x@p. O
Qor.: X cQchraiLﬂe = f‘..(x)® C.(X) Contr‘éi\:i(&.
XoY contrabile = T.(X)@T.(Y) contraibile.





