| ecture 26

Most cb this lecure wap a condensed exposttion o fhe banic fheoyy a*%

ight devived funcfors, following Section 7.2 of my “Devived Funchora” nojes.

Lay condenred | hecause M%hwy /s pom//e/ fo what we dicl ov leff devived functor.
These nofes contain the malevial on Exf awhich 1 explained , but s nof confainec

in the “Devived Functoss” nofes.

Let Rbea ing and M an R-module, and cwinsidev the functor

T = Homp(H,—): RHod — Ab

s is a leff exacl funchor, sowehave R*T =T For n>O wedenole the
m‘gl/n’rdem‘updﬁmchw of [ by

Eactg (M,7) = R"T : RHed > AL

e Exta(M,N) = Hh< Homr (M, IM>>

whwe In is an injective resolution of N. IF ¢+ 11—M" an R-lineav map
it 9iver a natwal honstormation

}éi" Homg (115 =) > Home (M1, =) (ﬁ*}/\,(o()=o(o¢‘
3 :
and hene o nabural fansfovmation

n R‘Aqg* n n
Exfa(H,—)=R"T’ > R"T = Exfg (M,—)

ar\clﬁjr an R-VV!Odeef\/ we sel E:Ulg(sé N) = (QV‘QSK)N.



Ex|  Chech that this defines o bifunctor
Bt (7) « (RMod) T RMod — Ab
(M)N‘) — EerQ(M,N)

(p:M—M, N=IN') —>  Exta ($,N')= Exfy (M) o)
= ExT;(M)d>°E:1+;(¢)N‘)

$ v
Rematl. If 0—M Mo M0 erattThen the requent. Uﬂ nedural
Hanstormations

* <

«./4 )
HD’/V\R(M‘;—) —_ s HDmR(N/‘) ] IL/D}'M}Q/N/—)

is exact on im/“ech'ww (tee the Devired Fanctov note, Dafinition 12) and Hhus
hy Floposition 43 fheve we have a ong exact seguenefor any R-mudule N

> Home (M,;N)

0o — HOYV\R(M”/N)

wnmnm’m))

QExh/lz(M')N) — Exfr(MN) — Eﬁé(”‘w))

Mg

Tnpadicalar if amodule M hao o pwjechive prsentation ©—=R — P—M=0

we howe cn exachquzmuz
L

S
0 —> Homa(M,N)—3 Homg( P.N) —— Homr [R,N) — Extr (MN)— O

— v
and thup an ispmonphiom Ety (M,N) 2 E2Z(,N) ) whove the RH (i
&31190,\*/ our onginal de fnition of Exi.



Ex2  We made Eﬁ,%(~)~)bH inba bifunclor. Pove fhat The isomoyoh ism t/l4
the pVG\/iDIM VEW\al/lf\ 'S haﬁ/lml n both vaw\a!o}e/;) 1. a nafyal ive. u*ﬂ beunaLow

Extz(-7) = Eﬁ,i(—r)t’k(



