EXTENDED ABSTRACT

LetK be a field,S= K[x, ..., X,] the polynomial ring im variables andV a finitely generated
Z"-gradedS-module. Letm € M, be a homogeneous element ahd subset ofxy,...,x,}. We
denote bymK]Z] the K-subspace oM whose basis consists of all homogeneous elements of the
form mvwherev is a monomial irk [Z]. TheK-subspacenK[Z] C Sis called aStanley spacef
dimension|Z| if mK[Z] is a freeK[Z]-module.

A decompositionZ of M as a finite direct sum of Stanley spaces is call&demley decomposi-
tion of M. The minimal dimension of a Stanley space in the decompostti is called theStanley
depthof 2, denoted sdepfl¥).

We set sdeptfM) = max{sdeptl{Z): Z is a Stanley decomposition df}, and call this num-
ber theStanley deptiof M. In [5, Conjecture 5.1] Stanley conjectured the inequadgptiiM) >
depth(M).

In this talkM is always a finitely generaté&l’ gradedS-module with the property that digiM,) <
1 for eacha € Z". We will show that the Stanley depth bf can be determined in a finite number
of steps. This is an easy generalization of the same resutielhyog, Vladoiu and Zheng [2] for
Z"-graded modules of the foriy'J whereJ C | are monomial ideals i.

We define a natural partial order @ as follows:a < bif and only ifa(i) <b(i) fori=1,...,n.
Observe thaZ" with the partial order introduced is a distributive lattiwéh meetaA b and join
aV b defined as follows(aA b)(i) = min{a(i),b(i)} and(aV b)(i) = max{a(i),b(i)}. We also
denote byg; the jth canonical unit vector i".

Supposem,...,m is a minimal set of generators & with degm, = a;. We choosey € Z"
such that; < gforalli, and IetP,\g,I be the set of alt € Z" with ¢ < g and such tha# < c for some
i. The selPSl viewed as a subposet @f' is a finite poset. This poset is called tbiearacteristic
posetof M with respect tay. There is a natural choice fgr namely the join of all they. For this
g, the poseP,f}I has the least number of elements, and we denote it simpBybote that ifA is
a simplicial complex on the vertex sgt, thenPs,, is just the face poset &.

Remark 0.1. Notice that for eacla < P,\g,| there is a unique homogenous elemmad M such that
degm = a. We denote this unique element iy.

Let P be a poset and,b € P. We setja,b] = {c € P: a<c <b} and call[a,b] aninterval. Of
course,[a,b] # 0 if and only ifa < b. SupposeP is a finite poset. Apartition of P is a disjoint
union

r

P P= U[a. , bi]
i=1

of intervals.
We show that each partition cﬁla gives rise to a Stanley decomposition Mf In order to
describe the Stanley decompositionMfcoming from a partition oPl\g,I we need the following

notation: for eact € PJ, we setZ, = {x;: b(j) =g(j)}. We also introduce the function
p: Pl\g/|_>ZZO7 CHP(C%
wherep(c) = [{j: c(j) =9(j)} = |Zl.
The following theorem was proved in [2] for the case thhis anN"-gradedS module of the
form J/1, wherel andJ are monomial ideals.

Theorem 0.2.



(a) LetZ: PY = U{_4[ci,di] be a partition of . Then
2(2): M = P(EOmeK[Zg])
i=1 ¢

is a Stanley decomposition of M, wherg i the unique homogenous element ,&uﬁ
degree c and the inner direct sum is taken over all[c;, d;] for which j) = ¢;(j) for all
j with X; € Zg. MoreoversdepthZ(Z?) = min{p(d;): i=1,...,r}.

(b) LetZ be a Stanley decomposition of M. Then, there exists a parti# of P,a such that

sdepthz (%) > sdepthz.
As an immediate consequence we have the following:
Corollary 0.3. Let M be a finitely generated" graded S-module. Then
sdeptiVl = max{sdepthz(2): & is a partition of K}
In particular, there exists a partitior??: P = Ut_, [ci,d;] of B such that
sdeptiVl = min{p(d;): i=1,--- ,t}.

Let M be a finitely generated" gradedS-module. AchainZ: (0)=MyCM;C---CM; =M
of submodules oM with the propertyM;/M;_1 = S/R(—4&) fori =1,--- r is called a prime
filtration of M. It is was shown in [3] that if# is a prime filtration oM, then

2(7) =P maK(2Z],
i=1

is a Stanley decomposition M, wherez; = {x;: x; € B} andm, is a homogenous elementlih
of degrees; with the property that Angim, ) = B. It is easy to see that if is a prime filtration
of M, then

dim(M) =max{dim(S/R):i=1,---,r}.
In [4] the author classified all Stanley decompositi@nof S/I which is induced by a prime a
filtration. In [2] the same result was shown 8t gradedS- modules.

Proposition 0.4. [2] Let M be a finitely generated"-graded S-module an@ : M = @" ; uK[Z]
a Stanley decomposition of M. Then the following conditamsequivalent:

(a) Z is induced by a prime filtration. _

(b) After a suitable relabeling of the summandsgrwe have M= @/_, uK[Z] is a Z"-graded
submodule of M for £1,...,m.

We shall need the following:

Theorem 0.5. Let M be aZ"-graded S module, and Le?: By = U{_; [c;, di] be a partition of )
with the property that for all j the uniol))_, [ci,di] is a poset ideal of @. ThenZ(2) is induced
by a prime filtration.

Theorem 0.5 can be used to compute the Krull dimensiadvi.of

Corollary 0.6. Let M be aZ"-graded S module. ThetimM = max{p(c): c < P}
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