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1
/ Mon-1

09:00 – 10:00

Monday, 06.12.2010

Win f r i ed Brun s

wbruns@uos.de

Department of Mathematics, University of Osnabrück, Germany

Title : Koszul homology and syzygies of Veronese subalgebras
– (joint work with Aldo Conca and Tim Tmer)

Abstract: A graded K-algebra R has property Np if it is generated in degree 1, has relations
in degree 2 and the syzygies of order ≤ p on the relations are linear. The Green-Lazarsfeld
index of R is the largest p such that it satisfies the property Np. Our main results assert
that (under a mild assumption on the base field) the c-th Veronese subring of a polynomial
ring has Green-Lazarsfeld index ≥ c + 1. The same conclusion also holds for an arbitrary
standard graded algebra, provided c À 0.

2
/ Mon-2

10:10 – 11:00

Monday, 06.12.2010

Vik r aman Ba l a j i

vikramanbalaji@gmail.com

Department of Mathematics, CMI Chennai, India

Title : On tensor products of bundles on smooth projective curves

Abstract: I will discuss a geometric invariant theoretic (GIT) approach to the philosophy
that underlies tensor product theorems for some natural objects on smooth projective curves.

3
/ Mon-3

11:30 – 12:20

Monday, 06.12.2010

Ming -Chang Kang

kang@math.ntu.edu.tw

Department of Mathematics, National Taiwan University, Taiwan

Title : Noether’s problem and retract rationality

Abstract: Let K be any field and G be a finite group. Let G act on the rational function
field K(xg : g ∈ G) by K-automorphisms with h · xg = xhg for any g, h ∈ G. Define
K(G) = K(xg : g ∈ G)G to be the fixed field of K(xg : g ∈ G) under the action of G.
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Noether’s problem asks under what situations the field K(G) is rational (= purely transcen-
dental) over K.

Noether’s problem, a special case of the rationality problem in algebraic geometry, is related
to the inverse Galois problem which asks, for a prescribed finite group G, whether there is
a Galois extension field L over Q with Gal(L/Q) ' G. When the group G is non-abelian,
Noether’s problem is a rather subtle classical problem where only a few number of cases are
known for positive or negative answers. A notion, retract rationality, weaker than rationality
or stable rationality was introduced by Saltman in 1982. It is known that, if Q(T )(G) is
retract rational over Q(T ) where Q(T ) is the rational function field over Q, then there is a
Galois extension field L over Q(T ) with group G; consequently there are infinitely many
linearly disjoint Galois extension fields over Q with group G. On the other hand, it may
happen that K(G) is known to be retract rational while it is difficult to determine whether
K(G) is rational or not.

In this talk we will discuss various properties of retract rationality and determine several
classes of groups G for which K(G) are retract rational over appropriate fields K.

4
/ Mon-4

12:30 – 12:55

Monday, 06.12.2010

Adr i en Dubou l o z

Adrien.Dubouloz@u-bourgogne.fr

Department of Mathematics, Université de Bourgogne, France

Title : The Cancellation Problem for contractible affine threefolds
– (joint work with L. Moser-Jauslin and P.-M. Poloni)

Abstract: The Cancellation Problem asks if a complex algebraic variety X of dimension d
such that X × An is isomorphic to An+d is isomorphic to Ad. This is a difficult problem
in general and, apart form the trivial case d = 1, an affirmative answer is known only in
dimension 2.

One can ask more generally if two algebraic varieties X and Y such that X × An is iso-
morphic to Y × An for some n ≥ 1 are isomorphic. Alhtough this more general question
turns out to have an affirmative answer for a large class of varieties, some counter-examples
exists, even for smooth affine surfaces. But all counter-examples known so far are essentially
remote from affine spaces, having in particular a non trivial topology.

In this talk, we will present a construction of a family of pairwise non isomorphic smooth,
rational, contractible affine algebraic threefolds with isomorphic cylinders. A noteworthy ad-
ditional feature of these varieties is that they can be interpreted as families of non isomorphic
exotic algebraic structures on a same complex Stein manifold.
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5
/ Mon-5

14:15 – 14:40

Monday, 06.12.2010

Mr ina l Da s

mrinal@isical.ac.in

Math-Stat Unit, Indian Statistical Institute, Kolkata, India

Title : On the Euler class group of a localized local ring

Abstract: Let (R, m) be a regular local ring and f1, · · · , ft be part of a regular system of
parameters. This talk addresses the question of triviality of the Euler class groups of Rf1···ft .
Putting another way, we examine under what conditions a local complete intersection ideal
in Rf1···ft is a complete intersection.

6
/ Mon-6

14:45 – 15:10

Monday, 06.12.2010

Mousum i Manda l

mousumi@math.iitb.ac.in

Department of Mathematics, IIT Bombay, Mumbai, India

Title : The positivity of the first coefficients of Normal Hilbert Polynomials

In this talk we settle the positivity conjecture posed by Wolmer V. Vasconcelos. Let R be
an analytically unramified local ring with maximal ideal m and d = dimR > 0. If R is
unmixed, then e1(I) ≥ 0 for every m-primary ideal I in R, where e1(I) denotes the first
coefficient of the normal Hilbert polynomial of R with respect I .

7
/ Mon-7

15:15 – 15:40

Monday, 06.12.2010

Neena Gupta

neena r@isical.ac.in

Stat-Math Unit, Indian Statistical Institute, Kolkata, India

Title : On locally quasi A∗ algebras in codimension-one
– (joint work with S. M. Bhatwadekar)

Abstract: Let R be a Noetherian normal domain. We call an R-algebra A to be A1 if A is
isomorphic to the polynomial algebra R[X], A∗ if A is isomorphic to the Laurent polynomial
algebra R[X, X−1] and quasi A∗ if A is an R-algebra of the form R[X, 1/(aX +b)] for some
a ∈ R \ 0, b ∈ R with (a, b)R = R. Recently Bhatwadekar-Dutta-Onoda described the
structure and properties of an R-algebra A which is “locally A1 in codimension one” over R,
i.e., AP is A1 over RP for every height one prime ideal P of R. In this talk we shall discuss
extensions of these results to algebras which are locally quasi A∗ in codimension-one.
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8
/ Mon-8

16:00 – 16:50

Wednesday, 06.12.2010

S . R . Gho rpade

srg@math.iitb.ac.in

Department of Mathematics, IIT Bombay, India

Title : Jet schemes of determinantal varieties
– (joint work with Boyan Jonov and Bharath Sethuraman)

Abstract: Let F be an algebraically closed field and let m,n, k be positive integers with
m ≤ n. Denote by R the truncated polynomial ring F [t]/(tk) and by X(t) the generic m×n

matrix over R so that the (i, j)th entry of X(t) is of the form x
(0)
ij + x

(1)
ij t + · · ·+ x

(k−1)
ij tk−1,

where x
(` )
ij are independent indeterminates over F for 1 ≤ i ≤ m, 1 ≤ j ≤ n and 0 ≤ ` < k.

Let Im,n
r,k be the ideal of the polynomial ring F [x

(` )
ij : 1 ≤ i ≤ m, 1 ≤ j ≤ n, 0 ≤ ` < k]

generated by the coefficients of the powers of t in the r × r minors of X(t). The affine
algebraic variety Zm,n

r,k defined by the vanishing of Im,n
r,k is known as the (k − 1)th order jet

scheme of the (classical) determinantal variety. Note that if k = 1, then this is simply the
determinantal variety defined by the vanishing of all r×r minors of an m×n generic matrix
over F .

In this talk we shall review some of the known results concerning jet schemes of determi-
nantal varieties, and discuss some recent results and problems concerning the explicit deter-
mination of the multiplicity and the Hilbert series of such varieties in certain cases. This is a
part of an ongoing joint work with Boyan Jonov and Bharath Sethuraman.

9
/ Mon-9

17:00 – 17:50

Monday, 06.12.2010

Usha Bhosa l e

usha@math.tifr.res.in

School of Mathematics, TIFR Mumbai, India

Title : Vector bundles of rank two on a nodal hyperelliptic curve

Abstract: Let X be an irreducible nodal projective hyperelliptic curve of arithmetic genus
g. We find explicit descriptions of the moduli spaces of stable vector bundles of rank 2 with
a fixed determinant of odd degree on X in terms of spaces associated to the singular pencil
of quadrics determined by X .
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Tuesday, December 07, 2010

10
/ Tue-1

09:00 – 10:00

Tuesday, 07.12.2010

D. P . Pa t i l

patil@math.iisc.ernet.in

Department of Mathematics, IISc Bangalore, India

Title : On the research work of Prof. Balwant Singh

Abstract: An outline of the mathematical achievements of Balwant Singh will be given. His
search work on divisor class groups, resolution of singularities, automorphisms and embed-
dings, study of singularities via their differential properties will be reviewed and his more
recent contributions to subintegrality and subnormality, where he made several remarkable
contributions, will also be described.

11
/ Tue-2

10:10 – 11:00

Tuesday, 07.12.2010

D. S . Naga ra j

dsn@imsc.res.in

Department of Mathematics, IMSc Chennai, India

Title : Secant bundles on S2(C)
– (joint work with A. El Mazouni and F. Laytimi)

Abstract: Let C be a non-singular irreducible projective curve over the field of complex
number and S2(C) be the second symmetric product of C. Given a line bundle L on C there
is an associated rank two vector bundle EL on S2(C) called the secant vector bundle of L.
In this lecture we present some natural properties of the secant vector bundles on S2(C).

12
/ Tue-3

11:30 – 12:20

Tuesday, 07.12.2010

P. Jo th i l i n gam

pjothilingam@yahoo.co.in

Department of Mathematics, Pondicherry University, Pondicherry, India

Title : Regular Sequences of Ideals
– (Part of this material is a joint work with T.Duraivel and S.Bose)

Abstract: A sequence {a1, a2, . . . , an} of nonzero proper ideals of a regular local ring R,
will be called a R- r e g u l a r s e q u e n c e o f i d e a l s , if the following condition holds for all

1 ≤ i ≤ n− 1 : (a1 + a2 + · · ·+ ai)∩ ai+1 = (a1 + a2 + · · ·+ ai).ai+1 . Let s =
n∑

i=1

p.d
R

ai

,

where, p.d denotes projective dimension. We call s, the l e n g t h o f t h e R - r e g u l a r
s e q u e n c e o f i d e a l s {a1, a2, . . . , an}.
Example Let S = {x1, x2, . . . , xq} be any R-regular sequence of elements in the usual
sense. Let A1, A2, . . . , An be mutually disjoint nonempty subsets of S. Let ai be the ideal

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 5/21
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generated by Ai. Let k1, k2, . . . , kn be arbitrary positive integers. Then {ak1
1 , ak2

2 , . . . , akn
n } is

a R-regular sequence of ideals.

Proposition 1. Let {a1, a2, . . . , an} be a R-regular sequence of ideals of the regular local
ring R, in the sense of the definition above. Then

1. any permutation of {a1, a2, . . . , an} is still a R-regular sequence of ideals.

2. any R-regular sequence of ideals {a1, a2, . . . , an} can be extended to a maximal R-
regular sequence of ideals.

3. any two maximal R-regular sequence of ideals of R have the same length and this
length is equal to depth R.

4. For every 1 ≤ i ≤ n, there exists xi ∈ ai such that {x1, x2, . . . , xn} is a R-regular
sequence of elements of R.

Proposition 2. Let {a1, a2, . . . , an} be a R-regular sequence of nonzero perfect ideals of
the regular local ring R. Let dk = p.d R

ak
. Then one can find elements x

(k)
1 , x

(k)
2 , . . . , x

(k)
dk

in ak, for each 1 ≤ k ≤ n, such that the
n∑
1

dk elements {x(k)
1 , x

(k)
2 , . . . , x

(k)
dk
}1≤k≤n form

a R-regular sequence of elements of R, having the same length as the R-regular sequence
ideals {a1, a2, . . . , an}.
Interesting identities involving R-sequences of elements are obtained.

13
/ Tue-4

12:30 – 12:55

Tuesday, 07.12.2010

I nd r ana th Sengup ta

indranathsen@yahoo.com

Department of Mathematics, Jadhavpur University, Kolkata, India

Title : Minimal free resolution and Betti Numbers for Monomial Curves
defined by an arithmetic sequence

– (joint work with Philippe Gimenez and Hema Srinivasan)

Abstract: Given an arbitrary field k and an arithmetic sequence of positive integers m0 <
. . . < mn, we consider the affine monomial curve in An+1

k parameterized by X0 = tm0 ,
. . . , Xn = tmn . In this talk, we will show that the Betti numbers of its coordinate ring
are completely determined by the integers n and m0 modulo n. A study of such curves,
under a more general set-up of an almost arithmetic sequence was intiated by D. P. Patil and
Balwant Singh and subsequently a minimal generating set of binomials was described for the
defining ideal of such curves, by D. P. Patil. We will first show that the defining ideal of the
monomial curve can be written as a sum of two determinantal ideals. Using this fact and the
mapping cone construction, we will be able to construct a graded minimal free resolution of
the coordinate ring.

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 6/21
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14
/ Tue-5

14:15 – 14:40

Tuesday, 07.12.2010

Maloo , A l ok Kumar

akmaloo@iitk.ac.in

IIT Kanpur

Title : The theta and trace ideal of a multiplication module

Abstract: Let R be a ring and M be an R-module. Then M is said to be multiplica-
tion if every submodule of M is of the form IM for some ideal I of R. The theta ideal
θ(M) :=

∑
x∈M(Rx : M) and the trace ideal T (M) :=

∑
f∈M∗ f(M) of M contain a lot

of information about M . If M is multiplication then some properties of M shall be proved
using these ideals.

15
/ Tue-6

14:45 – 15:10

Tuesday, 07.12.2010

C la r e D ’C ruz

clare@cmi.ac.in clare4004@gmail.com

Department of Mathematics, CMI Chennai, India

Title : Curves in Pn of analytic spread n

Abstract: We are interested in the powers of ideals defining curves in P n which locally have
analytic spread n.We state some nice properties and some important consequences.

16
/ Tue-7

15:15 – 15:40

Tuesday, 07.12.2010

A. V . Jayan than

jayanav@iitm.ac.in

Department of Mathematics, IIT Madras, India

Title : Castelnuovo-Mumford regularity and Gorensteinness of fiber cone

Abstract: In this talk, I will be discussing about the Castelnuovo-Mumford regularity and
Gorenstein properties of the fiber cone of an m-primary ideal of a Cohen-Macaulay local
ring (R, m). We obtain certain upper bounds for the Castelnuovo-Mumford regularity of the
fiber cone and obtain sufficient conditions for the regularity of the fiber cone to be equal to
that of the Rees algebra. We obtain a formula for the canonical module of the fiber cone and
use it to study the Gorenstein property of the fiber cone.

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 7/21
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17
/ Tue-8

16:00 – 16:50

Tuesday, 07.12.2010

Graz i a Tamone

tamone@dima.unige.it

University of Genova, Italy

Title : On the minimum distance of one-point AG Codes and Weierstrass semigroups
– (joint work with Anna Oneto)

Abstract: Let S = {si}i∈N ⊆ N be a numerical semigroup. For si ∈ S, let ν(si) denote the
number of pairs (si−sj, sj) ∈ S2. When S is the Weierstrass semigroup of a family {Ci}i∈N
of one-point algebraic-geometric (AG) codes, a good bound for the minimum distance of the
code Ci is the so called Feng-Rao order bound, dORD(Ci) := min{ν(sj) : j ≥ i+1}. Since
there is an integer m such that the sequence {ν(si)}i∈N is non-decreasing for si ∈ S, si ≥
sm, then dORD(Ci) = ν(si+1) for i ≥ m. By way of suitable parameters we evaluate sm in
many cases, and we give a lower bound for several classes of semigroups.
Further we deal with the open question to find conditions on a semigroup S, in order that it
is Weierstrass, i.e. S is the set of non-gaps of a smooth curve at a point P .

18
/ Tue-9

17:00 – 17:50

Tuesday, 07.12.2010

Tony J . Pu thenpu raka l

tputhen@gmail.com tputhen@math.iitb.ac.in

Department of Mathematics, IIT Bombay, India

Title : Quasi-finite modules and asymptotic primes

Abstract: We discuss the concept of quasi-finite modules. We give application of this con-
cept to the problem of asymptotic prime ideals.

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 8/21
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Wednesday, December 08, 2010

19
/ Wed-1

09:00 – 10:00

Wednesday, 08.12.2010

Hube r t F l enne r

Hubert.Flenner@rub.de

Department of Mathematics, Ruhr University, Bochum, Germany

Title : On the research work of Prof. Uwe Storch

Abstract: An outline of the mathematical achievements of Uwe Storch is given. It starts
with his work on factorial domains, where he made several remarkable contributions. His
work on differential forms and traces will be reviewed, and his more recent contributions to
elimination theory, resultants and discriminants will be described. All this is accompanied
by my personal recollections as a former student of Uwe.

20
/ Wed-2

10:10 – 11:00

Wednesday, 08.12.2010

Pramathna th Sa s t r y

pramath@cmi.ac.in

Department of Mathematics, CMI Chennai, India

Title : Geometric reductivity of reductive groups
– (joint work with C.S. Seshadri.)

Abstract: We give a quotient space approach to Haboush’s Theorem (Mumford’s Conjec-
ture) that every reductive group is geometrically reductive.

21
/ Wed-3

11:30 – 12:20

Wednesday, 08.12.2010

Ho lge r B renne r

hbrenner@uni-osnabrueck.de

Department of Mathematics, University of Osnabrück, Germany

Title : Arithmetic and geometric deformations of tight closure problems
– (joint work with P. Monsky)

Abstract: We study how the containment inside the tight closure varies in a family of two-
dimensional graded rings, where the basis might be Spec Z or the affine line. This leads to
geometric questions about the behaviour of strongly semistable bundles and of cohomologi-
cal properties of torsors on families of projective curves. By this method we show that ’wild’
arithmetic behaviour is possible (j.w. with M. Katzman) and we obtain a negative anwser to
the localization problem in tight closure.

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 9/21
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22
/ Wed-4

12:30 – 12:55

Wednesday, 08.12.2010

Mano j Kumar Kesha r i

manoj@math.iitb.ac.in

Department of Mathematics, IIT Bombay, India

Title : K0 of rings defined by x2
1 + ... + x2

n − y2
1 − ....− y2

m = 1 over an arbitrary field.

Abstract: It is well known that K0 of real spheres are periodic of period 8 and that of
complex spheres are periodic of period 2. We prove that similar result holds over arbitrary
fields. These results are known to experts but we could not find any explicit reference.

23
/ Wed-5

14:15 – 14:40

Wednesday, 08.12.2010

Tim R öme r

troemer@uos.de

Department of Mathematics/Informatik, University of Osnabrück, Germany

Title : On homological properties and resonance varieties of Orlik-Solomon algebras

Abstract: It is well-known that the singular cohomology of a complex essential central
affine hyperplane arrangement is a quotient ring of an exterior algebra which is called the
Orlik-Solomon algebra of the arrangement. We present some recent results on homological
properties and resonance varieties of Orlik-Solomon algebras.

24
/ Wed-6

14:45 – 15:10

Wednesday, 08.12.2010

S imone B ö t t ge r

siboettg@uni-osnabrueck.de

Department of Mathematics, University of Osnabrück, Germany

Title : Monoids with annihilating elements and their associated algebras

Abstract: We consider monoids M that admit an absorbing (or anihilating) element, i.e. an
element ∞ ∈ M such that ∞ ◦ x = x ◦ ∞ = ∞ for all x ∈ M , and call such a monoid
(M, ◦, e,∞) a stereoid. For example, every ring yields a stereoid by forgetting the additive
structure. To every commutative ring R and every stereoid (M, +, 1,∞) we associate the
stereoid algebra

R[M ] := RM/(T∞)

which is the monoid ring RM =
⊕

a∈M RT a of M over R modulo the ideal generated by the
absorbing element of M . It turns out that this construction generalizes several well-known
objects as for instance Stanley-Reisner rings and path algebras can be realized as a stereoid
algebra for a suitable stereoid defined by the simplical complex respectively path.

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 10/21
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25
/ Wed-7

15:15 – 15:40

Wednesday, 08.12.2010

Sa rang Sane

sarang@math.tifr.res.in

School of Mathematics, TIFR Mumbai, India

Title : Euler class groups and Chow-Witt groups

Abstract: Given a commutative, Noetherian ring R of dimension n and a finitely gener-
ated projective module P of rank n, one is interested in the question of when P splits off
a free summand of rank 1. Two obstruction theories, Euler class groups and Chow-Witt
groups have originated to deal with this problem. We will briefly present both and discuss
connections between them.

26
/ Wed-8

16:00 – 16:50

Monday, 08.12.2010

Purnap ra j na Bange r e

purna@ku.edu

Department of Mathematics, University of Kansas, USA

Title : Syzygies and Geometry

Abstract: Equations defining algebraic varieties have been a topic of interest to algebraic
geometers. In recentdecades the classical results on projective normality and normal gener-
ation have been generalized to higher syzygies. The central theme is to study the failureof
the linearity of the minimal free resolution of the homogeneous coordinate ring and relateit
to some geometric invariant. There have been some progress for curves in this regard. But
for higher dimensional varietiesthe relation iseven less understood. In this talk I will explore
the connections between geometry of an embedding to the algebra of the free resolutions of
the homogeneous coordinate ring for the case of algebraic surface.

27
/ Wed-9

17:00 – 17:50

Wednesday, 08.12.2010

A. K . Dut t a

amartya@isical.ac.in

Stat-Math Unit, Indian Statistical Institute, Kolkata, India

Title : On A1-patch by a regular sequence

Abstract: Let R be an integral domain, A a commutative R-algebra and let x, y be a regular
sequence in R. We call A to be an “A1-patch over R by x and y” if it satisfies the following
conditions:
(i) A[1/x] is a polynomial algebra in one variable over R[1/x].
(ii) A[1/y] is a polynomial algebra in one variable over R[1/y].
(iii) A = A[1/x] ∩ A[1/y].

Results on the structure of such an A1-patch have played crucial role in the study of affine
fibrations and locally nilpotent derivations.

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 11/21
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In this talk, I shall first highlight the concept of A1-patch with examples and applications. I
shall then present a recent result, obtained jointly with Neena Gupta and Nobuharu Onoda,
which gives a complete classification of algebras over the two-dimensional polynomial ring
k[x, y] which arise as A1-patch (over k[x, y]) by x and y.

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 12/21
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Thursday, December 09, 2010

28
/ Thu-1

09:00 – 10:00

Thursday, 09.12.2010

A. J . Pa rameswa ran

param aj@yahoo.com param@math.tifr.res.in

School of Mathematics, TIFR Mumbai, India

Title : On the research work of Prof. Rajendra V. Gurjar

Abstract:

29
/ Thu-2

10:10 – 11:00

Thursday, 09.12.2010

Sh i ge ru Ku roda

kuroda@tmu.ac.jp

Department of Mathematics, Tokyo Metropolitan University, Tokyo, Japan

Title : Wildness of polynomial automorphisms in three variables

Abstract: It was a longstanding open question whether there exists a wild automorphism
of the polynomial ring in three variables over a field of characteristic zero. This was set-
tled in the affirmative by Shestakov-Umirbaev, who gave a criterion for deciding tameness
and wildness of automorphisms. Later, the criterion was modified by us, and became more
useful. In this talk, we give several applications of the Shestakov-Umirbaev theory and its
modification.

30
/ Thu-3

11:30 – 12:20

Thursday, 09.12.2010

S . M. Bha twadeka r

smb@math.tifr.res.in

School of Mathematics, TIFR Mumbai, India

Title : Cancellation Theorems for surfaces via locally nilpotent derivations

Abstract: For a ring A, let A[n] denote the polynomial ring in n variables over A. Let k be
an algebraically closed field of characteristic zero. Let B be an affine domain of dimension
two over k such that B[1] ' k[3] . In this set up, a famous result of Fujita, Miyanishi and
Sugie says that B ' k[2]. Though the statement is purely algebraic in nature, the proof given
involves many results/concepts from hard core algebraic geometry and hence is not easily
accessible to many commutative algebraists.

In my talk, I will give a sketch of an (almost) algebraic proof of the result due to Crachiola
and Makar-Limanov. This proof beautifully uses a notion of AK invariant which is based on
locally nilpotent derivations of rings.

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 13/21
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31
/ Thu-4

12:30 – 12:55

Thursday, 09.12.2010

Hideo N iwayama

kojima@ie.niigata-u.ac.jp

Department of Mathematics, Niigata University, Japan

Title : Some elementary results on kernels of higher derivations

Abstract: In this talk, we give some elementary results on kernels of higher derivations. Let
A = R[x1, . . . , xn] be the polynomial ring in n variables over an integral domain R with
unit, let D be a rational higher R-derivation on A and let D be the extension of D to the
quotient field of A. The results presented in this talk are as follows:

1. If the transcendental degree of the kernel of D over R is not less than n − 1, then the
quotient field of the kernel of D equals the kernel of D.

2. If n = 2, R is an HCF-ring and D is non-trivial, then the kernel of D has the form
R[h] for some h ∈ A.

3. Assume n = 2. Let B be an R-subalgebra of A. Then B can be expressed as the
kernel of a rational higher R-derivation on A if and only if B is integrally closed in A,
Q(B) ∩ A = B and Q(A) is a separable extension of Q(B).

32
/ Thu-5

14:15 – 14:40

Thursday, 09.12.2010

Shameek Pau l

shameek@math.tifr.res.in

School of Mathematics, TIFR Mumbai, India

Title : Classification of 2-dimensional Unique Factorisation Domains of non-general type
(joint work with R. V. Gurjar)

Abstract: We will outline a complete classification of 2-dimensional affine UFDs say R,
over complex field such that V-Sing V has log Kodaira dimension at most 1, where V is
the affine surface corresponding to R. We will also discuss several examples when the log
Kodaira dimension is 2, to indicate that a classification in this case is hopeless. The proofs
use theory of open algebraic surfaces and algebraic topology.

33
/ Thu-6

14:45 – 15:10

Thursday, 09.12.2010

Suda r shan Gu r j a r

sgurjar@math.tifr.res.in

School of Mathematics, TIFR Mumbai, India

Title : Principal bundles whose restriction to curves are isomorphic

Abstract: Let X be a normal projective variety over an algebraically closed field. Let G be
an affine algebraic group over k. Let EG and FG be two principal G-bundles on X . Then
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there exists an integer n (depending on EG and FG such that if the restrction of EG and
FG to a complete intersection curve C on X of degree > n are isomorphic, then they are
isomorphic on all of X .

34
/ Thu-7

15:15 – 15:40

Thursday, 09.12.2010

Pandey , Ya shon i dh i

yashonidhipandey@yahoo.co.uk

CMI Chennai, India

Title : Quadratic Bundles and π −G bundles

Abstract: Let V be a vector bundle on a smooth projective curve X endowed with a
quadratic form that is only generically non-degenerate. We construct a coarse moduli space
for such objects. The main idea is to reinterpret them as orthogonal bundles endowed with a
level (or frame ) structure on some cover Y of X . For level structure of depth one, or what
is equivalently a π −On bundle, we also prove the properness.

Let p : Y → X be a Galois cover of smooth projective curves with Galois group π. Let E be
a G-bundle on Y to which the action of π lifts. One is interested in describing such objects,
also known as π − G bundles, intrinsically in terms of the base curve X . For G = GL(n)
one knows after the work of Mehta and Seshadri that quasi-parabolic bundles (i. e. vector
bundles with some flag structure at a finite set of points) is the desired description. For
G = On the orthogonal group, we show that if we take moreover the natural representation
On → GL(n), then such objects can be described as quasi-parabolic vector bundles such
that the successive quotients in flags admit perfect pairings.

These results are part of my post-doctoral work in the Chennai Mathematical Institute. This
is work in progress.

35
/ Thu-8

16:00 – 16:50

Thursday, 09.12.2010

Kayo Masuda

kayo@kwansei.ac.jp

Department of Mathematics, Kwansei Gakuin University, Japan

Title : A1-fibrations on affine threefolds, Part I
– (joint work with Professors R.V. Gurjar and M. Miyanishi)

Abstract: Let k be an algebraically closed field of characteristic zero. We define an A1-
fibration as a dominant morphism p : Y → X of integral normal algebraic k-schemes such
that general (closed) fibers of p are isomorphic to A1. The notion of A1-fibration plays an
important role in the theory of affine algebraic surfaces, especially for those with logarithmic
Kodaira dimension −∞. The same role is expected in the study of affine algebraic varieties
of higher dimension. However, as dim Y (hence dim X) grows, (1) the morphism p will have
closed singular fibers of dimension greater than one (and hence p fails to be a flat morphism),
(2) X may acquire singular points although Y is smooth, and (3) some of fiber components
of p may not be rational.
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A major class ofA1-fibrations is given by the quotient morphisms p : Y → X when the addi-
tive group scheme Ga acts algebraically on affine normal schemes Y . In the case dim Y = 2,
any surjective A1-fibration is the quotient morphism by a Ga-action. But this will be not the
case if dim Y ≥ 3. Hence we need to know the conditions with which one can distin-
guish the quotient morphisms from the A1-fibrations. It will be shown that any A1-fibration
p : Y → X is split as the composite p : Y

p̃−→ X̃ → X , where p̃ is the quotient mor-
phism by a Ga-action on Y in a generalized sense and X̃ is the factorial closure of X whose
coordinate ring is the ring of the Ga-invariants in Γ(Y,OY ). The factorial closure X̃ is not
necessarily an algebraic scheme if dim Y > 3 since there exist counterexamples to Hilbert
fourteenth problem. But X̃ is algebraic in the case dim Y = 3.

In part one of these talks with Miyanishi, we first consider the properties of A1-fibrations
and the quotient morphisms by Ga-actions which can be treated in algebraic methods. The
condition that Y is factorial, i.e., the coordinate ring of Y is a UFD makes the situation easier
to treat. The results to be discussed will contain the following items.

• With the factoriality condition in the case dim Y = 3, the A1-fibration p : Y → X
being the quotient morphism by a Ga-action is equivalent to the morphism being equi-
dimensional.

• We also discuss the A1-fibrations by replacing the factoriality condition by the Q-
factoriality condition.

• There is an important example of A1-bundle over A2 \ {0} due to S. M. Bhatwadekar.
We extend this example and calssify all the A1-bundles over A2 \ {0}. As one of such
surfaces, we find a Ga-action on a non-factorial smooth affine 3-fold such that the
quotient morphism p : Y → X has the properties that X ∼= A2, p−1(0) ∼= A2 and p
is an A1-bundle over A2 \ {0}. This makes a sharp contrast with the case where Y is
factorial.

36
/ Thu-9

17:00 – 17:50

Thursday, 09.12.2010

Masayo sh i M i yan i s h i

miyanisi@amber.plala.or.jp

Department of Mathematics, Osaka University, Japan

Title : A1-fibrations on affine threefolds, Part II

Abstract: In part two under the same title, the following items will be discussed as a contin-
uation of the talk by K. Masuda.

• We have a conjecture that if p : Y → X is the quotient morphism by a Ga-action on
a smooth affine 3-fold Y , then the singularities on X are at most cyclic singularities.
Our trial toward solving this conjecture is to classify A1-bundles over the Platonic
A1
∗-surface U := A2/G − {O}, where G is a cyclic group and extend some of such
A1-bundles to smooth affine 3-folds with Ga-actions such that the quotient morphism
coincides with the given A1-fibration of the A1-bundle and the quotient space is A2/G.
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• If Y is not complete and endowed with a Ga-action, the fixed point locus Y Ga is either
the empty set or is positive-dimensional by the argument of Bialynicki-Birula. If the
fiber p−1(P ) with a point P of X has an irreducible component of dimension one, P
has at most a quotient singularity in X . If further Y is factorial, then the singularity at
the point P is at most an E8-singularity.

• We also consider the one-dimensional, reducible, singular fibers of an A1-fibration
p : Y → X . It will be shown that if F is a one-dimensional fiber over a point P ∈ X
of the morphism p, then F is a disjoint union of contractible curves and in fact a
disjoint union of the affine lines provided F is a reduced fiber. We expect that the
last result holds without F being reduced. An example suggests that the existence of
Ga-stable embedded components in the scheme-theoretic fiber p∗(F ) has something
to do with unpleasant complicated behaviours of the fibers.

• We will consider the triviality of the tangent bundle. Namely, for the quotient mor-
phism p : Y → X by a Ga-action, the triviality of the tangent bundle TX implies the
triviality of TY under some mild conditions.

D. P. Patil/IISc caag2010-abstracts.tex December 2, 2010 ; 10:59 a.m. 17/21



Page 18 Fri- Dec 10/ CAAG2010 Titles and Abstracts of the Talks

Friday, December 10, 2010

37
/ Fri-1

09:00 – 10:00

Tuesday, 07.12.2010

Kap i l Pa r an j ape

kapil@imsc.res.in

Department of Mathematics, IMSc Chennai/IISER Mohali, India

Title : Characterising varieties over number fields

Abstract: Starting with a paper of Belyi, there has been some interest in characterising
varities over number fields and fields of finite absolute transcendence. We will present some
ideas on this theme arising out of a survey paper by Wushi Goldring on this topic.

38
/ Fri-2

10:10 – 11:00

Friday, 10.12.2010

Vik r am Mehta

vikram@math.tifr.res.in

School of Mathematics, TIFR Mumbai, India

Title : The Weak Density of the Fundamental Group Scheme
– (joint work with Helene Esnault)

Abstract: In char 0, if πet(X) = 0, then it is known classically that πS(X) = 0 also. We
show that the same is true in char p , using Hrushovski’s theory of difference schemes. Here
X is a non-singular projective variety over an algebraically closed field.

39
/ Fri-3

11:30 – 12:20

Friday, 10.12.2010

I nd r an i l B i swa s

indranil@math.tifr.res.in

School of Mathematics, TIFR Mumbai, India

Title : Brauer group of some moduli spaces

Abstract: The Brauer groups of some moduli spaces associated to a smooth projective
curve are described. Examples of such moduli spaces: vector bundles of fixed determinant,
parabolic bundles, stable pairs, principal bundles etc.
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40
/ Fri-4

12:30 – 12:55

Friday, 10.12.2010

J é r émy B l anc

jeremy.blanc@unibas.ch

Department of Mathematics, University of Basel, Switzerland

Title : The symplectic Cremona group

Abstract: The symplectic Cremona group is the group of birational maps of the plane which
preserve the differential form dx/x ∧ dy/y. I will give a description of the generators of the
group, and describe the geometry of its elements. In particular, I will describe the relation
between the poles of the form and the base-points of the elements of the group. I will also
describe some natural subgroup of finite type which is an extension of SL(2,Z).

41
/ Fri-5

14:00 – 14:40

Friday, 10.12.2010

P. V i j a y Kumar

vijay@ece.iisc.ernet.in pvk1729@gmail.com

Department of ECE, IISc Bangalore, India

Title : Algebraic Approaches to Reliable Source Compression and Distributed Storage
(joint work with V. Lalitha, S. Pradhan, N. Prakash, K. V. Rashmi, N. Shah and
K. Vinodh)

Abstract: This talk deals with two distinct applications of algebra, both of which relate to
the reliable storage and transmission of information. The first application, motivated by a
problem in distributed function computation, is the efficient compression of a data source
that outputs strings over an alphabetA. For the case whenA is a finite field, it is well-known
that the source can be compressed down to its entropy using a homomorphic encoder. For
the case when A is the ring Z/prZ, recent results in the literature suggest that compression
down to the entropy of the source is not possible. In the first part of this talk, we show that
this is indeed the case and attempt to provide an explanation for why rings behave differently
from fields in this respect. Some results pertaining to the more general case when the source
alphabet A is a group will also be presented.

The second part of this problem deals with the reliable distributed storage of data. Here the
goal is to build redundancy into a distributed storage network in such a way that data can
be recovered from the network by connecting to a subset of the nodes and such that a failed
node can be repaired while drawing minimally upon network resources. Erasure codes such
as Reed-Solomon codes meet the first objective, but are poor with respect to the goal of
efficient node repair. In the talk, we will show how a class of error-correcting codes over the
vector alphabet Kα where K is a finite field, and known as regenerating codes, can be built,
to meet the desired goals while achieving a lower bound on the amount of redundancy in the
network.

A companion talk by K. V. Rashmi and N. Shah will provide further details.
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42
/ Fri-6

14:45 – 15:10

Friday, 10.12.2010

Rashm i K . V . and Shah , N .

nihar@ece.iisc.ernet.in kvrash@gmail.com

Department of ECE, IISc Bangalore, India

Title : Algebraic Approaches to Constructing Codes for Distributed Storage

Abstract: This talk is in continuation to the previous talk by Prof. P. Vijay Kumar. The prob-
lem of constructing linear regenerating codes amounts to constructing subspaces that possess
certain sum and intersection properties. Four explicit code constructions are provided. The
first code aims at reducing the data extracted for repair in a Reed-Solomon code by introduc-
ing dependence between pairs of independently coded symbols. The second code employs
the concept of Interference-Alignment, which was originally developed in the context of
communication in wireless networks. The third set of codes are based on a new framework,
called the Product-Matrix framework, which is specifically designed for this setup. Finally,
a method of inducing a duality between data-recovery and node-repair is presented, which is
exploited to reduce the network resource utilization in (arbitrary) codes over alphabets not
necessarily restricted to fields.

43
/ Fri-7

15:15 – 15:40

Friday, 10.12.2010

Ambedka r Dukk i pa t i

ambedkar@csa.iisc.ernet.in

Department of CSA, IISc Bangalore,India

Title : On Border bases for modules over polynomial rings
– (joint work with Prabhanjan V. A.)

Abstract: The theory of Border bases has recently been studied extensively in the field
of computational commutative algebra (e.g., works of Kehrein, Kreuzer and Robbiano). Ini-
tially the theory was introduced for zero dimensional ideals and recently it has been extended
to positive dimensional ideals. Robbiano and Kreuzer had proposed algorithms to compute
border basis for zero dimensional ideals but the algorithms relied upon some constraints
placed on the order ideals. Recently, Braun and Pokutta gave a polyhedral characterization
of border bases and proposed an algorithm to compute border bases for zero dimensional
ideals without placing any constraint on the order ideal. In this work we give a brief review
of Border bases and propose an approach for generalizing Border bases to modules over
polynomial rings.
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44
/ Fri-8

16:00 – 16:50

Friday, 10.12.2010

Lo r enzo Robb i ano

robbiano@dima.unige.it

Department of Mathematics, University of Genova, Italy

Title : Polynomial equations: do they really represent what they are supposed to?

Abstract: The main purpose of the talk is to illustrate some situations where polynomial
equations arise naturally, but a considerable dose of human intelligence is necessary to make
genuinely good use of them. In particular, I will consider the following three cases:

- Automatic theorem proving;
- Physical laws extracted from experimental data;
- Border basis schemes.

45
/ Fri-9

17:00 – 17:50

Friday, 10.12.2010

Mar t i n Kreuze r

martin.kreuzer@uni-passau.de

Department of Mathematics, University of Passau, Germany

Title : Zero-Dimensional Ideals - Old and New

Abstract: We report about some new insights into the structure of zero-dimensional polyno-
mial ideals a.k.a. zero-dimensional subschemes of affine or projective spaces. In particular,
we explain new results about the EGH conjecture using the connection to the uniformity
of zero-dimensional schemes, applications of this uniformity to the estimation of minimal
distances of linear codes, and a novel view of the structure of the coordinate ring of a zero-
dimensional scheme coming from an algebraization of numerical analysis techniques. The
leitmotifs of the lecture are that all these results should have been known to the author 15
years ago when zero-dimensional ideals were his main research area, and that a broadening
of ones horizons may rekindle an old love.

———————————————- END ———————————————-
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