
Analogy between RIX] & I ; EDs =) dim = 1,
UFD

.

We can extend this to some wing extensions. We compare

B = <[5] == A & B= = REX

ul

R[X] =A

In both cases
,
we investigate SpeeB win the

map

4
*: Spec B -> Spee A induced by C : AB.

pi- 4
+ (p) = psA

L B =

R
= RIX] : A Assure De

Then Speck[x] = ((x -a)(ack] v((0)]
I Ahm

E

R (0)



-> & the Nullstellensatz

then correspondence theorem says that

[MEB] (i = RExy] ((y x) = m]

note since the correspondence respects inclusion
,
it

follows that maximals correspond to maximals. One

also shows easily primes correspond to prives.

Thurs

mSpee B = Gran = (x-a
, y
-b) ((y) - x) = Mas].

Ya
,b

then thinking of Man = Her (RExy]-R) , it
y 1+ b

is clear that (y"-x3) [Mab E) Yab(y"-x)) : be - a = 0.

A = Slab)R2]e mSpecR[x ,y]
Ul

UI Ul

V(yix) = [(b) /b = ab] <
+

> mSpeeB



I
A B
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Now conside n :RE] &

the
Map 4t : SpecB -> Spee A &

p1 y (p) = psA

which
on maximals : (x -a

, y
- b) -k[x] = (x - a),

113

Thus 4: mSpecB -> uSpee AtV(y=x) -> As
(a, b)me

a

Is just the projection piy : (A->A



Note
,
B =

R
= RES DIS,

↳ a

which we can see as RIXJIN] [REC][] &
= R[X,Y]
-

(x -yz)
letting t=

then similar to the calculation above with have

p: mSpeckIt] -> mSpeeB

a 1- (a
, a) .

We get

·
x =y

S &
"Resolution" via "normalisation"

Now we do the number theoretic example.



Let B := I5] < = A
. Call the

inclusion o :7 LEE] ,
then consider

the
map

4t : SpecKIE] -+ Spect

p- pe

As Spec T = <(2) , (3) , (5) , ... ] vG10s] , we

see that T = (p) for some price

PET)
,

it's easy
to see (0): [E]

is the only ideal st . 4
*(p) = (0)

We
say p lies over p

From the appendix we know p = (b + as)(b - at)
-

St p = I mod 6

For example , 7 : (2 +55)(2-5) .



Now I claim p + 2 , 3 ,
then either

p
= f

+ -f -
,
+1 prime elements

, or p prime

in B
.
that is :

((4*)"(p)) <2 .

Now let p = 1 mode => p = fot-. Conside
&

-
x[x] -> EE) = B ->ti)IIS

↓ ↳ - "induced
by the ison

↓ ↑
theorem Since

#[x]- a(p) = x(x+ 3) = 0

Since
p =
Sa + &2 = 0 in Fp , her(s) = (X=

Thus (count elements)



Now assume p = 5 mod6
,

them
p does not

factor & X* + 3 EFp[x] is irned
,

thus

#EX =Eph .

As above weyea

map :(p)
=> p prime

Lastly , p = 3 = B = 3 is prime.

p =
2 is bad : 2 + (b +a)(b-a) Va

.beT

thus is irreducible
,
but not prime ! Indeed,

2 = (1 +c)(1 -5)

(& we know factorisation
in primes has to be unique.)

It follows (4 *)" ((2)) = (2 , 1+5) is unique

over (2) & needs 2 generators·



As for the cusp we can enlarge this ring :

B := [I]
,
o primitive root of unity

"

then B' is an ED = UFD.

Now prime analysis is the same as B

except over (2) we haveB

As before we can draw a spec picture of

A = B = B' *
*

SpecB'- > SperB Spee A
*

(5) (2+Fs)

#7

i
If7

d in in d i
(d)



[Reid] says "we draw bubble - 2 pts

over (5) to have two conjugate pts

X = IF of X-line defined over Ep2"-

I don't get this yet.


