
DG -Module Resolutions of certain
-

Fiber products
-

odag
'

.

Show that the minimal resolution of

# [Xi ,X-2 , Yi , 92,93)
= over REX. ,xz , Yi , 92,93) is

a

(X?
,
Xia
, Hiya, Xyz , 4193, 112912×292, Xzyz )

OG -module over the minimal resolution of

# [Xi ,X-2 , Yi , 92,93)

g-
Over LEX. ,Xz , Yi , 92,93) .

Hiya
, Xyz , 41931×2912×292, Xzyz )

Motivation : Fiber Products are Tor - friendly (NSW 47)

• minimal free res 'd of modules over fiber product

'19



• other classes of rings shown to be Tor - friendly
using 06 - methods (AI NSW '19,20)

- need minimal resolutions with OGA structure

Fierproducts : consider S -- NII Essen ehEs=T
Fiber product : Sgt = { (s,A) e- SXT

: Tesla) -- THA} .

sxgTEHEI.is#
(I , It , J)
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Step 1 :
D- Eh xa NEED over ftp.xzihik.YID .

( Xinyi , Xyz , 41931×2912×292, Xzyz)

• Polynomial case done by Visscher
'06

• Unpublished paper by Skiildberg
' 16 claims 06A

Notation ;

• R = fdflxisxz, 9,9493)

•X - thx : o- R n
' 'er- o

• ""!"rhi÷mn→ .
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Thm ( V '21
,
- ) :

The construction

unit. :{
"

÷:
'" ÷:*:{

ox::* in

J O?④die it

is a minimal resolution of Ray
.>

-

-

Example :
-
-

÷÷÷÷÷:÷÷÷÷÷x÷÷÷÷ ::i÷÷÷÷ """""""""""

o- R- Rs-R
"
-H- R→ o
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OGA ?
-

(e,*fz)(ez*fz ) = e , ez * yzfz I yz e.z*fz

Me, *fa ) (e. * fog ) = O

(e, * fog) (ez 't fog ) = 0

(e, * fz ) (ez* fog ) = yzeizxfg - Xz e, * fzz

That ) : The resolution X*Y is a
DGA where

the product is given by

•
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Step 2 :
- -

REX. ,xz, Yi , 92,937 Er LEXI , xD
#

×,×z Xp k€417 over REX. ,xz, Yi , 92,93)
(X?

,
Xia
, Xny, ,X,yz , 4193, 112912×292, Xzyz)

strategy ! set I = (x,
'

,
x. xz) and S the min rest of MI

•→ I .÷⇒→f⇒ →A- → o

LI
,
177

R
•

g
resolved by X*Y

• I. T⇒EI④r¥y, resolved by S
- '

(Sz,④rY)

•Need Io :S
-'

(Saint)→ **Y %



Build Io from ol :S→ X :

-

S : o→R n
'

a → o

to tx . Ho :) I '
X O → R R2 ysR→ 0

Define Io :S
- '

(Saint) → X*Y

Ioc, = {
"'
"""
""* B also

9%1*9 191--0,101=1

O IBIIO, HI > o

71g



⇐m"

¥, ÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷"÷i÷÷÷÷÷÷ *.no : : : "
{YS

.it/:o-R-sks-R9-n7-p5o/IoI-xi/xiIsf-*Iaµ:{ "IX. Is) µi*xd
"" "

I
"

÷÷÷÷÷÷÷÷÷÷"÷÷:÷i÷:i÷÷÷t
"
""""""""
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Think : Io is a chain map and cone (E) is a minimal

resolution of ¥T⇒ .> .
Moreover cone ( Io) is a OG -module

over X*Y with

Len * fella④ fr )
= -Iaea =D

' ' 'H' '
O'(g)a ④ frfr

*ICW, ez,] (ygklllfrl
- 1) tlfrl
enolktxfnfi

.

-
Thank You !
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