
13. Smooth ring maps and the proofofHR

Now we are in a position to prove:
Theorem CHKR) If M+Ais sweeth, then

Ex: MA - HHX (A/R)

is an iso of graded rings.
Let us recall the proofstrategy:
EII Show that Ex i an iso for A: Rxx...] V
(2) Construct a spectral sequence

Epq: Hp (1*4AX) -> Hq CACR1, V
where HHE(AA) is the homology of ... -AACAAA-A -so

(3) Use properties ofsmooth ring maps to deduce
the esalt.

Definition Let R-t Ahe a map ofrings.
(11 5 is offinite presentation ifA =RCx..-, xn)/25...., fal

(2) I is smooth if it is offinite presentation and

(217 Ashis finitely generated projective.
-2) HefCaxal = SMA, z

=

0,

0,q >0.
Theorem (Stacksproject, OIVFeach Section 00t1

(1) Smooth ring maps are flat. In particular, HH*(A/=HHX(A/R).
(2) This agrees

with all other definitions.

Proof ofHKR Let us consider the spectral sequence

Epig*Hp (141an)=> HHpig CA/1 = HHpq (A/RI.

Since R-xAis smooth, ILAR* A*A*MEAR-



So the spectral sequence lacks like: So Epiq =0 for pro,
11

. and Eaq*NEM
~sin IIS

tra HE (AM)
A

↳p HYCACR). I


