


 



 مقدمه
  

اين . جايي مشغول تحقيق مي باشند مسائل مرتبط به جبر جابه ي از سال ها قبل طيف وسيعي از پژوهشگران كشور در زمينه
قابل توجهي مقاله در مجلات معتبر به رشته تحرير درآورند، بلكه مقالات  تعداداند نه تنها مي توانند  افراد همواره نشان داده

  .چاپ شده توسط آنان راهگشاي حل بسياري از مسائل در اين شاخه از رياضيات در جهان مي باشد

  همه ساله سمينارهاي دو روزه 1383به منظور آشنايي و تبادل نظر و اطلاع از موضوعات جديد پژوهشي، از سال   
جايي و مباحث مرتبط به آن با هدف ايجاد فضاي مناسب براي محققين و دانشجويان تحصيلات تكميلي و با  ر جابهبج

شده است كه به جز  پاتاكنون هشت سمينار در اين خصوص بر. گردد ميمحوريت پژوهشگاه دانش هاي بنيادي، برگزار 
هاي بنيادي  ه ميزباني پژوهشكده رياضي پژوهشگاه دانش، بقيه ببوده استسمينار پنجم كه در دانشگاه صنعتي اصفهان 

جايي  در سال جاري دانشكده علوم رياضي دانشگاه فردوسي مشهد افتخار ميزباني نهمين سمينار جبر جابه. است برگزار شده
  .تبط به آن را داردرو مباحث م

هاي بنيادي، به  رياضي پژوهشگاه دانشجايي پژوهشكده  هدانم از همكاري گروه تحقيقاتي جبر جاب بر خود لازم مي  
ود طوسي، اعضاي محترم كميته علمي كه با صبر و حوصله فراوان به سعخصوص آقايان دكتر محمد تقي ديبايي و دكتر م

معاونت محترم  و معنوي هاي مالي شك برگزاري اين سمينار بدون حمايت بي. اند تشكر نمايم داوري مقالات پرداخته
بدين وسيله . و همكاران محترم ايشان در آن معاونت امكان پذير نبوده است مشهد دانشگاه فردوسيپژوهش و فناوري 

از اعضاي محترم گروه رياضي محض دانشگاه فردوسي مشهد و قطب . دارم مراتب تقدير و تشكر خود را از آنان اعلام مي
  .نمايم مي قدرداني ندا مختلف در سراسر كشور بوده هاي حامي سمينارها و كنفرانسهمواره اختارهاي جبري كه سآناليز روي 

همچنين . اند، كمال تشكر را دارم افخمي كه در برپايي اين سمينار نقش مهمي داشته ندر خاتمه از سركار خانم دكتر مژگا  
 ونژاد  پاك دكتر زهرا براتي، ناهيد ها خانم مسعود كريمي ، سيد محمدرضا حيدري ورضا خورسندي،  دكتر مهدي ياناز آقا
ها ليلا  از آقاي سيد مهدي موسوي، خانم. كنم اند سپاسگزاري مي كه در برگزاري اين سمينار مرا ياري نموده شهسوار فائزه 

اند تشكر و  زاده كه امور مربوط به تهيه و تدوين گزارش سمينار را با صبر و حوصله انجام داده كشفي و فاطمه عبداالله
تر رياضيات كشور  ساز رشد و شكوفايي هرچه بيش است برگزاري چنين سمينارهايي بتواند زمينه اميد. نمايم قدرداني مي

  .باشد

  

  

  

 كاظم خشيارمنش
 دبير سمينار

 گروه رياضي محض دانشكده علوم رياضي
1 دانشگاه فردوسي مشهد



  

  

  معرفي كوتاه دانشكده علوم رياضي
  

و آرزوي  جايي و مباحث مرتبط به آن ارجمند نهمين سمينار جبر جابه ضمن عرض سلام و خير مقدم به كليه مهمانان
اقامتي خوش در طول برگزاري اين سمينار، بدين وسيله اطلاعات مختصري از دانشكده علوم رياضي را به استحضار مي 

  .رسانم

با ايجاد دو گروه با تفكيك از دانشكده علوم پايه،  1375دانشكده علوم رياضي دانشگاه فردوسي مشهد در سال   
به ترتيب  1380گروه هاي آمار و رياضي اين دانشكده از سال . عضو هيات علمي تشكيل شد 48آموزشي رياضي و آمار و 

گروه هاي رياضي و آمار به عنوان اولين گروه هاي . به عنوان قطب هاي علمي آمار و رياضي كشور شناخته شده اند
دوره . بعد از پيروزي انقلاب شكوهمند اسلامي، دانشجوي دكتري پذيرفته است آموزشي دانشگاه فردوسي مشهد است كه

 1220اين دانشكده هم اكنون . ايجاد شدند 1373و  1369هاي كارشناسي ارشد رياضي و آمار به ترتيب در سال هاي 
نفر نيز در مقطع دكتري به  200نفر در مقطع كارشناسي ارشد و  420نفر از آنان در مقطع كارشناسي،  600دانشجو دارد كه 

گروه رياضي به دو گروه رياضي محض و كاربردي تفكيك  1387لازم به ذكر است كه در سال . تحصيل اشتغال دارند
عضو هيات علمي مي باشد كه بيش از دوسوم آنان در مرتبه هاي استادي و  66گرديد و دانشكده در حال حاضر داراي 

  :قطب علمي در دانشكده علوم رياضي در حال فعاليت مي باشند كه عبارتند از هم اكنون سه. دانشياري مي باشند

 )گروه رياضي محض(قطب علمي آناليز روي ساختارهاي جبري  -
 )گروه آمار(قطب علمي داده هاي ترتيبي و فضايي  -
 )گروه رياضي كاربردي(قطب علمي مدلسازي و محاسبات در سيستم هاي خطي و غير خطي  -

  :كز پژوهشي در اين دانشكده داير مي باشند كه عبارتند ازهمچنين چهار مر

 تم هاسمركز پژوهشي رياضيات در مدلسازي و بهينه سازي سي -

 مركز پژوهش هاي آماري -

 پژوهشي كاربرد موجك ها در سيستم هاي خطي و غير خطي مركز -

 مركز پژوهشي روش هاي آموزش رياضي -
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برآن شديم تا  ،داخليبا توجه به چشم انداز پژوهشي و در راستاي اهداف قطب هاي علمي دانشكده در تقويت سمينارهاي 
و  قطب علمي آناليز روي ساختارهاي جبري ،دانشگاه و فناوري ي و علمي معاونت محترم پژوهشلبا حمايت هاي ما
اميد . جايي و مباحث مرتبط به آن باشيم ميزبان ميهمانان ارجمند در نهمين سمينار جبر جابه هاي بنيادي پژوهشگاه دانش

واقع و مورد رضايت شركت كنندگان  برگزار گرديدهاست برنامه هاي اين كنفرانس طبق جدول زماني اعلام شده به خوبي 
  .شود

  

             

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 كاظم خشيارمنش
 رئيس دانشكده علوم رياضي
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  جايي و مباحث مرتبط به آن نهمين سمينار جبر جابه برنامه سخنراني هاي

  1391آبان ماه  17چهارشنبه 

  ثبت نام 9:30-8:00

  افتتاحيه 10:00-9:30

10:40-10:00  Quintasymptotic sequences over an ideal and quintasymptotic cograde 

  دانشگاه تبريزپور، رضا نقي 

11:25-10:45  On some graded Modules 

 دانشگاه خوارزميمريم جهانگيري، 

11:55-11:30  Top local cohomology, Matlis duality and tensor products 

  دانشگاه آزاد واحد صوفيانمجيد اقبالي، 

12:25-12:00  Bounds for the regularity of local cohomology 

 دانشگاه رازي كرمانشاهاحد رحيمي، 

12:55-12:30  A topology on modules 

 دانشگاه گيلانداوود حسن زاده، 

  عكس دسته جمعي  13:10-13:00

  نماز و ناهار  14:30-13:10
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  جايي و مباحث مرتبط به آن برنامه سخنراني هاي نهمين سمينار جبر جابه

  1391آبان ماه  17چهارشنبه 

15:10-14:30  Clean and pretty clean modules 

  دانشگاه كردستانعلي سليمان جهان، 

15:40-15:15  On the graded betti numbers of path ideals 

  دانشگاه صنعتي اميركبيرسارا سعيدي مدني، 

16:10-15:45  Golod property of monomial ideals 

 دانشگاه صنعتي شريف سيد امين سيدفخاري، 

16:40-16:15  On  the  graded  annihilators  of  right modules  over  the  frobenius  skew 

polynomial ring 

  دانشگاه خوارزمياحسان توانفر، 

17:10-16:45  On the existence of maximal subring in commutative rings 

 دانشگاه شهيد چمران اهوازالبرز آذرنگ، 

17:40-17:15  Linearity condition of projective hypersurfaces

تحصيلات تكميلي زنجاننژاد،الهعباس نصر   

 پذيرايي  18:15-17:45

 سنتياجراي زنده موسيقي   19:15-18:15

  شام  20:00-19:15

   

  

  

5



  جايي و مباحث مرتبط به آن برنامه سخنراني هاي نهمين سمينار جبر جابه

  1391آبان ماه  18شنبه پنج 

9:10-8:30 On the affine monomial curves 

  دانش هاي بنيادي پژوهشگاه پژوهشكده رياضيراحله جعفري، 

9:55-9:15 (Gorenstein) projectivity and injectivity over group rings 

  دانشگاه گنبد كاووسعبدالناصر بهلكه، 

10:25-10:00  Extended stretched artinian local rings 

 دانشگاه حكيم سبزواريليلا شريفان، 

 پذيرايي  11:00-10:30

11:40-11:00  On the notion of dimension in the setting of  algebraic cycles 

دانش هاي بنيادي پژوهشگاه پژوهشكده رياضيشهرام بيگلري،   

12:10-11:45  Some results on the finiteness properties of local cohomology modules

گيلاندانشگاه هاجر روشن،   

12:40-12:15  A characterization of distinguished pairs

  دانشگاه خواجه نصيرالدين طوسيآزاده نيك سرشت، 

 ࡮૞ࡲو  ૞ࡲبررسي الگوريتم هاي   13:10-12:45

  دانشگاه دامغانفاطمه شهيد، 

13:40-13:15  S - 6پايه گروبنر و محاسبه آن در الگوريتم 

 دانشگاه دامغان مطهره اميدي، 

  اختتاميه  14:00-13:45
  نماز و ناهار  15:00-14:00
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

On the existence of maximal subring in commutative rings

Alborz Azarang
Department of Mathematics,

Chamran University, Ahvaz, Iran,
a−azarang@scu.ac.ir

Abstract

A proper subring S of a ring R is called maximal subring if there is no subrings
properly between S and R. In this note we study the existence of maximal subrings
in commutative rings.
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

(Gorenstein) projectivity and injectivity over group rings

Abdolnaser Bahlekeh
Department of Mathematics,

Gonbade-Kavous University and IPM
n bahlekeh@yahoo.com

Abstract

Let Γ be a group, Γ′ be a subgroup of Γ of finite index and R be an arbitrary ring
with identity. Let M be an RΓ-module. It is well known (and easy to see) that if M
is projective over RΓ, then it is projective as a module over the subring RΓ′ (in fact
this is true for arbitrary subgroup Γ′ of Γ). In addition, it is not difficult to construct
examples which show that the converse is not true in general. In this direction, in
1976 J. Moore posed the following conjecture;
Moore’s conjecture: Let Γ, Γ′ and R be as stated above. Assume that M is an
RΓ-module whose restriction to RΓ′ is projective. Assume that for all x ∈ (Γ − Γ′),
either there is an integer n such that 1 6= xn ∈ Γ′ or x has finite order and invertible
in R. Then M is also projective over RΓ.

It is worth noting that if R = Z the ring of integers and Γ is a torsion free group,
then this conjecture asserts that every ZΓ-module which is projective as a ZΓ′-module
is also ZΓ-projective. Hence, Moore’s conjecture is a far reaching generalzation of
Serre’s theorem on cohomological dimension of groups. Actually, Serre’s theorem is
the case where M = Z with the trivial Γ-action.

There has been a great deal of progress in recent years on Moore’s conjecture. This
conjecture is known to be true for finite groups and abelian groups by Chouinard.
We say that Moore’s conjecture holds for a group Γ if the conjecture holds for any
triple (Γ,Γ′, R) which satisfies Moore’s condition. Aljadeff et al. have established
that Moore’s conjecture holds for all groups in Kropholler’s hierarchy LHF under
the condition that the module M (in the formulation of the conjecture) is finitely
generated. Recently, by using a key result of Benson and Goodearl, Aljadeff and
Meir, have been able to remove the above restriction on M . Precisely, they have
proved that Moore’s conjecture holds for any group in LHF.

In this talk, which is based on a joint work with Sh. Salarian, we study the above
conjecture for injective modules instead of projectives. More specifically, we record
the following conjecture which concerns a criterion for a module over a group ring to
be injective.

Conjecture. Let the triple (Γ,Γ′, R) satisfy Moore’s condition. Assume that M
is an arbitrary RΓ-module, whose restriction to RΓ′ is injective. Then M is injective
over RΓ.

We show that this conjecture holds true for groups which are union of continuous
chain of subgroups such that the conjecture is true for each of them. This result,
in particular, guarantees the validity of this conjecture for groups inside Kropholler’s
hierarchy LHF. It will turn out that this conjecture recovers Moore’s conjecture in
the sense that if this conjecture is true for a group Γ, then so is the Moore’s con-
jecture. Also, we will investigate Moore’s conjecture for Gorenstein projective and
Gorenstein injective modules. Surprisingly, it is shown that for any RΓ-module M , M
is Gorenstein projective (Gorenstein injective, respectively) if and only if it is Goren-
stein projective (Gorenstein injective, respectively) as an RΓ′-module, whenever Γ′ is
a subgroup of Γ of finite index.
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

On the notion of dimension in the setting of algebraic
cycles

Shahram Biglari
School of Mathematics,

Institute for Research in Fundamental Sciences (IPM)
biglary@ipm.ir

Abstract

We shall examine the availability of a notion of dimension in the space of algebraic
cycles on an algebraic variety (after Severi, Mumford,...). This will lead us to rethink
the notion (after Kimura, O’Sullivan,...) when working with the more complicated
spaces of motives associated to algebraic varieties.
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

Top local cohomology, Matlis duality and tensor products

Majid Eghbali
Department of Mathematics,

IPM and IAU Branch Soofian, Soofian, Iran.
m.eghbali@yahoo.com

Abstract

Let a be an ideal of a local ring (R,m) with d = dimR. This talk is two folded:
Of particular interest are the so-called top local cohomology modules, that is,

Ht
a(R) 6= 0 where Hi

a(R) = 0 for all i > t. In the light of a result of Huneke and
Lyubeznik, vanishing of the local cohomology modules Hi

a(R), for i = d, d− 1 paving
the ground for connectedness results. Hd

a (R) has been understood well. In this talk
we express some properties of Hd−1

a (R).
Next we examine the Cohen-Macaulayness of D(Hd

a (R)), Matlis dual of Hd
a (R)

where d > 2. Then Hd
a (R)⊗Hd

a (R), D(Hd
a (R))⊗D(Hd

a (R)) and Hd
a (R)⊗D(Hd

a (R))
are examined. In particular, we give the necessary and sufficient condition for Cohen-
Macaulayness of D(Hd

a (R))⊗R/Q D(Hd
a (R)), where Q is a certain ideal of R.
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

A topology on modules

Davood Hassanzadeh-lelekaami
Department of Pure Mathematics,

Faculty of Mathematical Sciences, University of Guilan
Rasht, Iran

dhmath@guilan.ac.ir

Abstract

In this talk we employ the notion of a quasi-prime submodule of an R-module to in-
troduce a new class of modules as strongly top modules. We present some algebraic
properties of this modules and put a topology on the set of all its quasi-prime submod-
ules, as quasi-Zariski topology. We also investigate the relationship between algebraic
properties of strongly top modules and topological properties of quasi-Zariski topology.

Joint work: A. Abbasi, H. Roshan-Shekalgourabi.
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

On the affine monomial curves

Raheleh Jafari
School of Mathematics,

Institute for Research in Fundamental Sciences (IPM)
rjafari@ipm.ir

Abstract

We use the corresponding numerical semigroup to an affine monomial curve to study
arithmetic properties and invariants of it’s coordinate ring and tangent cone. As a
main tool in this talk, we present the Apry table and show how to read from it many
properties of the tangent cone, in particular the Cohen-Macaulay, k-Buchsbaum and
Gorenstein properties, or the Hilbert function and it’s behavior. In particular, we give
new proofs for two conjectures raised by Sapko (Commun. Algebra 29:4759–4773,
2001) and Shen (Commun. Algebra 39:1922–1940, 2001), about monimal curves with
Buchsbaum or 2-Buchsbaum tangent cones. We also provide a new simple proof in
the case of monomial curves for Sally’s conjecture (Numbers of Generators of Ideals
in Local Rings, 1978) that the Hilbert function of a one-dimensional Cohen-Macaulay
ring with embedding dimension three is non–decreasing. Finally, we obtain some new
classes of monomial curves with non–decreasing Hilbert functions.
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

On some graded modules

Maryam Jahangiri
Department of Mathematics,

Kharazmi University, Tehran, Iran
mjahangiri@ipm.ir

Abstract

Let R = ⊕i∈N0
Rn be a standard graded ring, R+ = ⊕i∈NRn be the irrelevant ideal of

R and M be a finitely generated graded R-module. In this talk we will consider the
graded local cohomology modules of M with respect to R+, i.e. Hi

R+
(M) for i ∈ N.

And we study some finiteness properties of their Hilbert cohomological functions and
some topological properties of these modules. Also, we will consider the case where
one replace the irrelevant ideal with an ideal which contains R+.
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

Quintasymptotic sequences over an ideal and
quintasymptotic cograde

Reza Naghipour
Department of Mathematics,

University of Tabriz, Tabriz, Iran
and

School of Mathematics, Institute for Research in Fundamental Sciences (IPM)
naghipour@ipm.ir and naghipour@tabrizu.ac.ir

Abstract

Let I denote an ideal of a Noetherian ring R. The purpose of this talk is to introduce
the concepts of quintasymptotic sequences over I and quintasymptotic cograde of I,
and it is shown that they play a role analogous to quintessential sequences over I and
quintessential cograde of I. Also, we show that, if R is local, then the quintasymptotic
cograde of I is unambiguously defined and behaves well when passing to certain related
local rings. Finally, we use this cograde to characterize two classes of local rings.
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

Linearity condition of projective hypersurfaces

Abbas Nasrollah Nejad
Institute for Advanced Studies in Basic Sciences (IASBS)

Zanjan, Iran

Abstract

Let f ∈ k[x1, . . . , xn] be a reduced polynomial of total degree at least two and the
ideal Jf stands for Jacobian ideal of f which defines the singular subscheme of the
hypersurface defined by f . We say that a hypersurface satisfies linearity condition
if the symmetric algebra of (f)/Jf is isomorphic with the Aluffi algebra of (f)/Jf .
In this talk, we give some necessary and sufficient condition for linearity condition
of a projective hypersurface with isolated singularity. We are able to show that the
singular locus of the generic member of a family of quartic plane curves with isolated
singularity satisfies linearity condition. We prove that some family of quintic and
sextic singular plane curves, the fixing singularity type, satisfies linearity condition.

Joint work: Rashid Zaare Nahandi.
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The 9th Seminar on Commutative Algebra and Related Topics
Ferdowsi University of Mashhad, November 7-8, 2012

A characterization of distinguished pairs

Azadeh Nikseresht
Dept. of Mathematics, K. N. Toosi University of Technology,

P.O.Box 15875-4416, Tehran, Iran
a.nikseresht@mail.kntu.ac.ir

Abstract

Let v be a Henselian valuation of any rank of a field K, and let v be the unique
extension of v to a fixed algebraic closure K of K with value group G. In 2005, Aghigh
and Khanduja studied properties of those pairs (θ, α) of elements of K where α is an
element of smallest degree over K such that v(θ−α) = sup{v(θ− β)| β ∈ K, [K(β) :
K] < [K(θ) : K]}. Such these pairs are referred to as distinguished pairs. In other
words, a pair (θ, α) of elements of K is called a distinguished pair if the following three
conditions are satisfied: (i) v(θ−α) = sup{v(θ−β)| β ∈ K, [K(β) : K] < [K(θ) : K]};
(ii) [K(α) : K] < [K(θ) : K]; (iii) if γ ∈ K with [K(γ) : K] < [K(α) : K], then
v(θ − γ) < v(θ − α). In this research, our aim is to give a different characterization
of distinguished pairs. We use the notation of lifting of monic polynomials to present
this new classification.

Joint work: K. Aghigh.
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S-Gröbner bases and its computation in the algorithm 6

Motahareh Omidi
Department of Mathematics,

Damghan University, Damghan, Iran
m omidi189@yahoo.com

Abstract

In this talk, we introduce some new concepts such as S-Gröbner bases and primtive S-
irreducible polynomials and we present a new version of the F5 criterion and develop a
new algorithm. The new concept also enable us to remove various restrictions. At the
end, we give some examples to compare the new version of F5 algorithm to the old one .
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Bounds for the regularity of local cohomology of bigraded
modules
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Abstract

Let K be a field and S = K[x1, . . . , xm, y1, . . . , yn] be the polynomial ring in the vari-
ables x1, . . . , xm, y1, . . . , yn. We consider S to be a standard bigraded K-algebra with
deg xi = (1, 0) and deg yj = (0, 1) for all i and j. Let I ⊂ S be a bigraded ideal and
set R = S/I and Q = (y1, . . . , yn). For all integers j we set Hn

Q(R)j =
⊕

iH
n
Q(R)(i,j).

Notice that Hn
Q(R)j is a finitely generated graded S0-module where S0 is the poly-

nomial ring K[x1, . . . , xm]. We prove that a certain power of the content ideal of I
annihilates Hn

Q(R)j , and use this fact to bound the regularity of Hn
Q(R)j in some cases.

Next, we consider S as standard Zm × Zn-graded K-algebra and let M be a finitely
generated Zm×Zn-graded S-module. Then Hi

Q(M)j are finitely generated Zn-graded

S0-modules. We show that there exists an integer c such that | regHi
Q(M)j | ≤ c for

all i and all j. In particular, if I ⊆ S is a monomial ideal, then there exists an integer
c such that | regHi

Q(S/I)j | ≤ c for all i and all j.

Joint work: Jürgen Herzog.
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Some results on the finiteness properties of local
cohomology modules

Hajar Roshan-Shekalgourabi
Department of Pure Mathematics,

Faculty of Mathematical Sciences, University of Guilan, Rasht, Iran
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Abstract

Let (R,m) be a commutative Noetherian local ring with identity and I be an ideal of
R. Assume that M is a nonzero minimax R-module such that dim SuppHi

I(M) ≤ 1 for
all i. It is shown that the R-module Hi

I(M) is I-cominimax for all i. In fact, Hi
I(M)

is I-cofinite for all i ≥ 2. This immediately implies that if I has dimension one (i.e.,
dimR/I = 1), then Hi

I(M) is I-cominimax for all i ≥ 0 and so the set of associated
primes of Hi

I(M) is finite for all i ≥ 0. Also, we prove that if dim SuppHi
I(M) ≤ 2 for

all i, then ExtjR(R/I,Hi
I(M)) is weakly Laskerian for all i, j ≥ 0. As a consequence,

it follows that the set of associated primes of Hi
I(M) is finite for all i ≥ 0, whenever

dimR/I ≤ 2.

Joint work: A. Abbasi, D. Hassanzadeh-lelekaami.
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On the graded Betti numbers of path ideals

Sara Saeedi Madani
Department of Pure Mathematics,

Amirkabir University of Technology (Tehran Polytechnic)
and

Institute for research in fundamental sciences (IPM)
sarasaeedi@aut.ac.ir

Abstract

Let R = k[x1, . . . , xn], where k is a field. Fix an integer t such that 2 ≤ t ≤ n.
Associated to a directed graph G is a monomial ideal, called the path ideal (of length
t), and denoted by It(G), whose generators correspond to the directed paths of length
t in G. Let Γ be a directed rooted tree. We study some algebraic invariants of the
path ideal of Γ. We determine all the graded Betti numbers of the path ideal of Γ
with respect to graphical terms.

Joint work: D. Kiani.
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Golod property of monomial ideals

Seyed Amin Seyed Fakhari
Department of Pure Mathematics,

Sharif University of Technology, Tehran, Iran
fakhari@ipm.ir

Abstract

For a graded ideal I in the polynomial ring S = K[x1, . . . , xn] in n variables over the
field K the ring S/I is called Golod if all Massey operations on the Koszul complex of
S/I with respect to x = x1, . . . , xn vanish. In this talk we show that for any two proper
monomial ideals I and J in the polynomial ring S = K[x1, . . . , xn] the ring S/IJ is
Golod. We also show that if I is squarefree then for large enough k the quotient S/I(k)

of S by the kth symbolic power of I is Golod. As an application we prove that the
multiplication on the cohomology algebra of some classes of moment-angle complexes
is trivial.
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On the F5 and F5B algorithms

Fatemeh Shahid
Department of Mathematics and Computer Science,

Damghan University, Damghan, Iran
fateme.shahid@yahoo.com

Abstract

Solving systems of multivariable polynomial equations is a basic problem in com-
puter algebra which can be solved using Gröbner basis easily. One of the famous
algorithms for computing Gröbner basis is F5 algorithm which is a bit difficult to
understand and implement. In this talk, using a new strategy for selecting critical
pairs, we present a syzygy, rewritten criteria, and reduction procedure to introduce
a new algorithm called F5B for computing Gröbner basis. This algorithm is easy to
understand and implement, and is equivalent to F5. At last, we conclude with some
experimental results.

Joint work: A. Basiri.
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Extended stretched Artinian local rings

Leila Sharifan
Department of Mathematics,
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leila-sharifan@aut.ac.ir

Abstract

Let (R, n) be a regular local ring and I be an ideal of R. Supposing that (A,m) =
(R/I, n/I) is an Artinian local ring, we say that A is an extended stretched Artinian
local ring if I ⊆ nt and µ(mt) = 1 for t ≥ 2.

In this talk, we study the minimal free resolution of A. In particular, we compute
the Betti numbers of A when A is an extended stretched local ring. We also give a
structure theorem for A in the case that A has the maximal Cohen-Macaulay type.
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Clean and pretty clean modules

Ali Soleyman Jahan
Department of Mathematics,

University of Kurdistan
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Abstract

In this talk we review some recent results about clean and pretty clean modules and
their applications. Let R be a Noetherian ring and M an R-module. A chain F : (0) =
M0 ⊂M1 ⊂ . . . ⊂Mr = M of submodules of M is called a prime filtration of M , if for
all i = 1, . . . , r, there exists a prime ideal Pi ∈ Spec(R) such that Mi/Mi−1

∼= R/Pi.
If M is finitely generated such a prime filtration of M always exists. The set of prime
ideals P1, . . . , Pr which define the cyclic quotients of F will be denoted by Supp(F). It
is easy to see that if F is a prime filtration of M , then Ass(M) ⊂ Supp(F) ⊂ Supp(M).

Dress called the prime filtration F clean if Supp(F) = Min(M). The R-module M
is called clean if it has a clean filtration.

Herzog and Popescu generalized this concept and they called a prime filtration F
pretty clean, if for all i < j which Pi ⊆ Pj it follows that Pi = Pj . The R-module
M is called pretty clean if it admits a pretty clean filtration. It follows that if F is
a pretty clean filtration of M , then Supp(F) = Ass(M). The converse of the above
fact is not true. We call an R-module M almost clean if it admits a prime filtration
F with Supp(F) = Ass(M).

Let K be a field and S = K[x1, . . . , xn] the polynomial ring in n variables. Let I
be a monomial ideal in S. We say that I is (pretty) clean if S/I is (pretty) clean. In
this talk we consider modules of the form S/I. Cleanness is the algebraic counterpart
of shellability for simplicial complexes.

If ∆ is a simplicial complex on vertex set [n], there is a bijection between squarefree
monomial ideals I ⊂ (x1, . . . , xn)2 and the simplicial complexes.

Let ∆ be a simplicial complex with the set of facets {F1, . . . , Ft}. So an or-
der F1, . . . , Ft of the facets of ∆ is called a shelling of ∆ if the simplicial complex
〈F1, . . . , Fi−1〉 ∩ 〈Fi〉 is pure and (dimFi − 1)-dimensional for all i = 2, . . . , t.

Theorem 1. The simplicial complex ∆ is shellable if and only if I∆ is clean.
We give an easy proof it by using induction. To each monomial ideal I one can

attach a multicomplex Γ(I) and vice versa. Then there is a bijection between monomial
ideals and multicomplexes. Herzog and Popescu defined the shelling of multicomplexes
and they proved the following:

Theorem 2. A multicomplex Γ is shellable if and only if I(Γ) is pretty clean.
Then we use the polarization of monomial ideals to show that a monomial ideal I

is pretty clean if and only if its polarization is clean. By using this fact we find some
class of (pretty) clean monomial ideals.

Theorem 3. Let I ⊂ S be a monomial ideal. Then S/I is (pretty) clean if
I is almost complete intersection, Cohen-Macaulay of codimension 2, Gorenstien of
Codimension 3, monomial ideal of forest type and monomial ideal with at most 3
generator.

We show that if a monomial I is pretty clean, then S/I is sequentially Cohen-
Macaulay and depth(S/I) = min{dim(S/P ) : P ∈ Ass(S/I)}. Also one can compute
the regularity of S/I from the pretty clean filtration of S/I.

We also give a new characterization of (pretty) clean modules in terms of primary
decomposition of their zero submodules. For this we need to characterize a prime
filtration of a module in term of the primary decomposition of its zero submodule.
Finally we give some applications of pretty clean modules.
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On the graded annihilators of right modules over the
frobenius skew polynomial ring

Ehsan Tavanfar
Department of Mathematics,

Kharazmi University, Tehran, Iran
tavanfar@gmail.com

Abstract

Let R be a commutative Noetherian ring of prime characteristic and M be an x-
divisible right R[x, f ]-module that is Noetherian as R-module. We give an affirmative
answer to the question of Sharp and Yoshino in the case where R is semi-local and
prove that the set of graded annihilators of R[x, f ]-homomorphic images of M is finite.
We also give a counterexample in the general case
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