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Introduction

In last decades, the study of algebraic structures associated with combinatorial
objects and structures has extensively attracted researchers all over the world.
Among them, one can mention binomial edge ideals of graphs which were
introduced by Herzog et al. in [9] as well as Ohtani in [16] independently.
Based on the importance of determinantal ideals in commutative algebra and
algebraic geometry, binomial edge ideals have become highly interesting and
popular among many researchers from commutative algebra community.
Later, some variations of such ideals were considered and one of them is the
main object of this article.

Materical and Methods

Let G be a simple graph, i.e., a graph with no loops and multiple edges, with
the vertex set V(G) = {1,...,n} and the edge set E(G). On the other hand,
let K be a field and S = K|[x,..., X, V1, .-, Y] be the polynomial ring with
2n variables over K. Then the binomial edge ideal of G, denoted by J;, is
defined as

Jo = (fl )} €E@G)1<i<j<n),
where f;; = x;y; — x;;.

Many of algebraic and homological properties of J, were investigated by
several authors, see for example [1-3], [5], [6], [8], [10], [12], [14], [18-22]
and [24]. In 2014, Ene et al. in [7] introduced a generalization of binomial
edge deals. Let G, and G, be two graphs such that V(G;) = {1,...,m}and
V(G;) = {1,...,n}. Also, suppose that X = (x;;) isan (m X n)-matrix of
variables x;; with m,n > 2. Let S = K[X] be the polynomial ring over K
with variables x;;, and let p, ; = x;.x;; — X%, in which e = {i,j} and f =
{t,[Jwithi <j and t < [. The binomial edge ideal of the pair of graphs
(G4, G) is then denoted by J;, ¢, and defined as

Jor6, = (Pesle € E(Gy), f € E(G2)).
Several Properties of J; , were considered in [7], [13] and [23].

In case one of the graphs G, or G,, say G,, is a complete graph, the
corresponding ideal is called the generalized binomial edge ideal of G,. To see
some results about these types of ideals see for example [4], [15], [17] and
[25]. In this paper, our focus is on this class of binomial ideals for graphs
obtained by corona product of two other graphs. Let G and H be two graphs.
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Then the corona product H O G is the graph obtained from the graph H and
|[V(H)| copies of the graph G such that if we denote the copy of G
corresponding to v € V(H) by G, then all vertices of G, are adjacent to H.
We are interested in some important invariants such as the height and the Krull
dimension. Therefore, we need to use the minimal prime ideals of generalized
binomial edge ideals.

Results and discussion

Let H and H' be two connected graphs with V(H) NV(H') = @.Let@ # T <
V(H), and foreachv € T, let T,, € C(H',) where if Ny(v) € T, then T, # @.
Then we say that the sets T and T, for any v € T, satisfies the property 2. This
description plays an important role in determining minimal prime ideals of the
generalized binomial edge ideal of a graph. Indeed, the main step for us is to
determine the minimal prime ideals of /.. in terms of the sets satisfying the
above property. Then we are able to compute the height of /. ; as well as

the Krull dimension of % These computations are useful to study
Km,G
unmixedness and Cohen-Macaulayness of such ideals and rings.

Conclusion

Based on recognizing the minimal prime ideals of J, ;o u, fortwo H and H',

we can compute the height and the Krull dimension of ]; in terms of
KmHQO HI

the corresponding invariant of the prime ideals Py (K,,, H) and Py (K,,, H").

Although the aforementioned formulas are explicit, by adding certain
conditions to the underlying graphs, like unmixedness or completeness, we
get simpler formulas to compute those invariants.
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