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One summand: (gi , gi+1)
D+ℓID
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J

= gcd(gi , gi+1)
k(xu, y v )kJ
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One summand (xu, y v)kJ

k = r + 3

yβ

xα

xα−uyβ

xαyβ

k = r + 1

A := (xu, y v )r+1J : yβ

B := (xu, y v )r+1J : xα

H := (xu, y v )r+1J : xα−uyβ
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One summand (xu, y v)kJ

k = r + 3

yβ

xα

xα−uyβ

xαyβ

k = r + 1

Theorem (Rath, R., 2025)

For all r ≥
⌈
distyJ

v

⌉
and ℓ ∈ N0: (xu, y v )r+1+ℓJ = A y H

y ℓ y B.
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Two summands

g r+1+ℓ
i+1
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i+1

Ai+1
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(r + 1)vi+1 − disty (Bi+1)

(r + 1)ui − distx(Ai )

Ci := Bi · y (r+1)vi+1−disty (Bi+1) + Ai+1 · x (r+1)ui−distx (Ai )

Theorem (Rath, R., 2025)
k∑

i=1

(gi , gi+1)
r+1+ℓJ = C0 y

k
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i=1

(
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y ℓ
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y Ci
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,
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�Summing up
g1

g2

g3

g4

g5
g6

disty (I )

distx (I )

Theorem (Rath, R., 2025)

If s ≥ µ(I ) disty (I )
2 then

∀ℓ ≥ 0 : I s+ℓ = gcd(I )s+ℓ ·
(
C0 y

k

y

i=1

(
H

y ℓ
i

y Ci

))

This research was funded in part by the Austrian Science Fund (FWF) [10.55776/DOC78].
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Motivation: Associated primes in 3D
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Theorem (Rath, R., 2025)
I ⊆ k[x , y , z ] monomial ideal with at most two associated primes of
height 2, d = max•∈{x ,y ,z} dist• I .

Then for all n,m ≥ µ(I )
(
d2 − 1

)
+ 2,

Ass(R/I n) = Ass(R/Im)
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I ⊆ k[x , y , z ] monomial ideal with at most two associated primes of
height 2, d = max•∈{x ,y ,z} dist• I .
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�
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�
+ 2,

Ass(R/I n) = Ass(R/Im)
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Conjecture.



y Runtimes
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