
Lattin Defined opposite ring ,
which are "same " except with multiplication{ res -- Sr.

and Cx ) :(x) right Noetherianbuying rightNoetherianHr

D*¥§k right Noetherian*①
( s :cxyfekxyi.ly .

Goal : to show Cxy
Want to see this symmetry
property for polynomial rings

frost
.

Rink If L: T→TOP homomorphism ,there 2 : TOP→T is also a honour .

clear wfor t
,
-

,
and

cross) = 2 Csr) = Less Lcr)
= Lcr)LCS)



A ring isomorphism T-STOP is

also called an anti isomorphism T→T.-
Leni Let 2, p , 8,8, EE IN?

H KIRKEe, (g) (Pe)
2) E (-1313/43)=0 if Ltopea
(Bisi each i) . ( = I if 2=0)

P¥ Exercise (follow from
osteal binomial coef.fiduffed .

Prof : Let A teaming , R--A poly,
Then 2*7=3,7*043*7 .

'

in Dna
.

p¥ First
,
let f=*M monomial

.

Suffices to check the equality
by plugging in 5 to both sides

.



We have :

(ok' (xD = (MIT Xuxa
-

and

7*09*984*1
=p.IT#n--FEf.E-r=FE...tpYEEJxmr-a
-
equal by lemma .
Forgeneral f- Zant,
don't do.LEAF)
= Ego"xT-Ear§*§MxT
TEE.no#ATo

'?



Prof ( Quinlan-Gallego) : For F- ALIT
poly ring ,

the map
DRA # DIE given by

TCF O") = C-1)
"'d
"
F

-

is a ring Boaarphisur .
(where 121 = ate t . - - c-Lud .

Does this specify a unique map?Yes
,
since Daae Edd

.

pf Need to showthis is
multiplicative .

since

age
H.

is a sum of elements ofthe
Arm FOH

,
suffices to show

the IPYEXCr-oHHXEIPY.LI
TE " T

THA-40%145*4049
- - -



So
,
suffices to show

it TYFSKTCFIPXCSI any RER,GEDRIA
ii ) yes84=4181*4109 any 4 Sedna
iii) XO"F)=yCd4dkrY anya, rets .

it We can write
,
whoa

,
8=504

.

Tirso
")

.

- od
'd'd rJ=#"'O'"str
-

= HAT THO")
u w

iit similar
.

"

iiisxcoart.TL#s=a0PYrTdM=fEatIMdHo44rT=f.at#%Ee..soc*co94rIoceY=pFs+e=f-IYStElfPptgocpxsyrg@
cel



= TIME
, .at#EpDoBTro

"

.

By Lemma w/ = o for Gto
and =L for 9=0 .

so this B just CIMFok!
Thus

,
X is multiplicative , so

is a homomorphism .

Then X : DIE→Dry is

also a homomorphism .

rtcr) - F

470") EXC Id'd"')
=L-11

" ' " OH
, ok?

Thus
,
47 id

.
on DRA

,
Soe



X is an isomorphism . The

conclusion : Flipping multi order and
switching sign on Fox. is autismorphan
of DRA .

This is sometimes called the
Fourier transform on Deena

.

Now
,
show somesymmetry propertyfor the operators that preserve

a pinicipal ideal .

Profs : Let A be a ring, R=AE⇒poly ring , and TER nonzerodivisor.
Then the

map
(Cfl :
#*
HDI Hft ;z*HD°P

givenby 481=7 Test F1
is an Boneorphism ,

where
X: DRA → DEE is The previous ison.



1¥ Given Self) :
,
we

have 8#R ) EFR
, so

(SF) ( R) E FR.
Notethatsince f- ER is a nonzero divisor

,

the
map TfRT2iswell- defined

.

Then ETCHED.HR)
= ( ITIS) ) LR) s FR

,
so

The map is well
- defined .

Given f.⑥c- FR
,
set

F-Hr ) -- r
.

\ Is well-defined
,
since

f-refs ⇒ fer-s) -- o ⇒ r-so⇒Es
.



/ IS also R - linear, sinceIsr i-s gr
51 Is
Fr l-s r\ Can also think ofthis as

| taking place inside of Rf :
Whare

R E Rf\ first e IIF'
y

'

⇐ XD F'KR ) ER .

Have c-Deft ; check
containmentabove in DRFIA .

IF ER
.



CLIKZk EEEr
ft

might not be in R.

Come back to this later .

-

R -- KE] Qi Is LEHRKE ?

F- X
-

HS) = I HCS) II

£ r Ocp )

aIo 't.xc.si ¥ )
-



X special⇐ Is NO'M c- DR# ? cast

-28439:( I 043) )

40937 . 1=1504344×1
= I '¥E¥Ex)
= I .fi 131×13+1
= X-P
-

Ady need , for Self); (f)
that SCR) ER

.
.

.

Htt I


