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Introduction Standard Pairs Eventually Periodic Differential Powers
= An ideal generated by monomials is called a monomial ideal. = A standard pair of a monomial ideal I C C[NA] is (¢°, F), where = We first generalize a result in [Ken+21] regarding polynomial
- Affine semigroups NA are finitely generated submonoids of Z¢, tity? -t =tt ¢ I,and F C {t,,...,t,} such that rings Clz, y| to polynomial rings with an arbitrary number of
where A is a d-dimensional matrix and its columns are generators Supp(t‘) N F =0, and (t°, F) ¢ (t*,G) for any standard pair generators.
of the semigroup. (t*, G). * Theorem 4 [Cyr+24]: Let I C Clz4,...,x,] be a radical ideal.
= We call the semigroup NA normal when NA = R.,A N ZA. = A monomial ideal I C C[NA] can be determined by its finite set Then there exists N € N such that for all m > N, I'™ is principal.
i The afﬁne Semigroup ring gi\/en by []\IA iS - O]C Standard paiI’S. “ We ha\/e an _aﬂa|OgOEJS reSU|t hO|dIﬂg iﬂ SemigrOUpS I’iﬂgS (]:[[NA]
CINA]:= P €19, where A= |01 7.
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where a = (ay,...,ay) and t% = (¢, ..., t%4). * Theorem 5 [Cyr+24]: Let I C Clt,, ..., t;] be anideal. There
. : ) . exists N € N such that when n > N, the number of generators
= Theorem 1 [STO1]: The ring of differential operators D(R) is « The radical of an ideal I C C[NA] is of 1™ is periodic.
generated Dy VI = {f € C[NA]| 3¢ e 7t such that f¢ € I}. - If24n, I™ can be generated by two elements or is principal.
C c\ __ 4b+c
1Dy | b€ 24, and forall® € CINAJ, D, (t) = t J = When ideals are radical, their Nth differential power is equal to
" Let the hyperplanes h; =0, ..., hy =0 be the boundaries of NA their Nth symbolic power, which have been of considerable Example
such that hi(INAT) > (0 forall 1 <4 <r. The order of a differential interest in algebraic geometry and commutative algebra
operator Dy is ), max{—h;(b),0}. Let DN=1(R) denote all Dao+18]. We give an example of an ideal with differential powers eventually
differential opezrza%tors of order less than or equal to N — 1. * The following Theorems hold in polynomial rings Clz4, ..., ,,]. principal in the polynomial ring Clz, y/.
= For any monomial ideal I C R, the Nth differential power of I is " Theorem 2.[Cyr+24]: Let Pp be a prime monomial ideal Y
I™ = {feR|O(f) € Iforall @ DN-1(R)}. correéponcjgwg to a face F. Jhen, Pr = (z, \. xr, & F), and
= We only need to consider a small subset of the differential stdPairs(Pp') = {(z, F)| Zzzl a; <t a; =01ifz; € F}.
operators generating D(R) to compute ItV?. = Theorem 3 [Cyr+n24]: et I be a radical monomial ideal. Then, R
stdPairs(I*9) = | J Std?airs(Pﬁ >). | oyt BECECR D
1=1 ¢ I | aczy?’ }<2>;(w=2y4,=x3?;3,w4y2)
Example | T ] T e e et
We can visualize monomials in a monomial ideal as integer points Exampl_e g
in Z% in that the point (¢, ..., q,;) corresponds to the monomial
a1 4da 2 2 Figure 3. Anideal I C C[z, y] with principal differential powers It™ when
L & e N R | n > 4.
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