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· Fix a prime number P .

· (R,m, k) : a comm
.

Noeth
,

local ring.
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Assume R > Fp
Then R is regular E)4 : R + R is flat
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#) 4 : Fp + R is flat
,

but R is not regular .

In the talk
, Ryo Takahashi asked :

4 : PRIMAR is flat
. E) Rap is regular

+ ?

A
. No !

R = FpIT,T
N (TP

,EP) is a counterexample.
T = T



ofofThm
is complete skipped

By Cohen's structure thm
,

RES
(P- f) ,

where S := W(k) IX .< ,Xd]
· f = X , orfE(X), ,Xd)

· k is perfect
.

·
in the talk

.

Consider :SS sa
N N ↓ evXi 1 >X

flat by Thm1
.

O is flat by the local criterion .
-> It suffices to check

S > R/R
P v9
> R/PR

is a cocartesian diagram of rings.-
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7) := C mal TTR is a minimal basis of M/R.
(r = edim RAR)

Then DC is Lech independent
in the sense that

(x)
(x)=(2)

Since 4 : RAR-RAR is flat
,

- mod ThR is again Lech indep
(xP == x],...,xi)

-> c= l(R(
,x)) = pil(4/

,
x)) -⑪

i
.
c = Pr

Let's admit : pP+zc - #

where D := dimRAR
.



· < >Pri) r < D+ = dimR
⑰

TENZD(R)
#) edimR [U+ 1 I dimR

.-

· c= pr= m=(,+
= (2) + T.P-R
= (x) + TM

i m=
# edimR <r[D+ 1 = dimR

# I

Proof of#

x(n) := l(P(R +mr) Hilbert-Samuel function
= Ill, NP+ -

By a length computation , one has

X(n)< X(pn+ (P- 1)r)
d
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Apply Thm2 to perfectoid towers
R = Ro >R
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Cor4 Thm4 (H .)
Assume Ri

,
Rit are Noeth

.

local

TEN2D (Ri+)
Then Ri is regular E) to is flat

.

Rem5 More precisely ,
Ri is regular E) to is flat

.

# #

where
R& is regularE)t is flat

.

R= RbcR ...RR+
is the tilt

.


