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2 Main Program Timetable
Wednesday, 25 December 2013
8:00 – 8:30
8:30 – 9:00
9:00 – 10:00
10:00 – 10:30
10:30 – 11:15
11:15 – 12:00

Abbas Momeni
(Hall 3)
Iman Setayesh
(Hall 3)

12:00 – 14:00
14:00 – 15:00
15:00 – 15:30
15:30 – 16:15
16:15 – 17:00

Kasra Alishahi
(Hall 3)
Hirbod Assa
(Hall 3)

Registration
Opening
Ali Enayat (Hall 3)
Break
Pooran Memari
Behroz Bidabad
(Hall 4)
(Hall 5)
Amir H. Assadi
Erfan Salavati
(Hall 4)
(Hall 5)
Lunch
Omid Amini (Hall 3)
Break
Saeid Salehi
Asma Hassannezhad
(Hall 4)
(Hall 5)
Fatemeh Douroudian
Saeid Alikhani
(Hall 4)
(Hall 5)

* Please refer to University Map (Page 49) for the location of Halls.
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Thursday, 26 December 2013
9:00 – 10:00
10:00 – 10:30
10:30 – 11:15
11:15 – 12:00
12:00 – 14:00
14:00 – 15:00
15:00 – 15:30
15:30 – 16:15
16:15 – 17:00
17:00 – 17:30
17:30 – 19:30
20:00 –

A. Shadi Tahvildar-Zadeh (Hall 3)
Break
Mohammad Hossein Bateni
Seyed Amin Esfahani
(Hall 3)
(Hall 4)
Mohammad Mahmoody
Khosro Monsef Shokri
(Hall 3)
(Hall 4)
Lunch
Mehrdad Shahshahani (Hall 3)
Break
Mohammad Reza Pakzad
Mohammad Mahdian
(Hall 3)
(Hall 4)
Hassan Haghighi
Mostafa Esfahani Zadeh
(Hall 3)
(Hall 4)
Break
Panel Discussion (Hall 3)
Dinner

Friday, 27 December 2013
9:00 – 10:00
10:00 – 10:30
10:30 – 11:15
11:15 – 12:00
12:00 – 14:00
14:00 – 15:00
15:00 – 15:30
15:30 – 16:15
16:15 – 17:00

Amin Gholampour (Hall 3)
Break
A. Shadi Tahvildar-Zadeh
Majid Alizadeh
(Hall 3)
(Hall 4)
Fraydoun Rezakhanlou
Masoud Kamgarpour
(Hall 3)
(Hall 4)
Lunch
Mohammad Mahdian (Hall 3)
Break
Omid Amini
Moharram N. Iradmusa
(Hall 3)
(Hall 4)
Amin Gholampour
Ebrahim Samei
(Hall 3)
(Hall 4)

* Please refer to University Map (Page 49) for the location of Halls.
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3 Schedule of Satellite Short
Courses
Omid Amini
Arithmetic Geometric Aspects of Metric Graphs
1
29-Dec-13
14:00–17:30
2
30-Dec-13
14:00–17:30
Hirbod Assa
Topics in Financial Risk Management
1
22-Dec-13
9:00–12:30
2
24-Dec-13
9:00–12:30
Omid Hatami
Additive Number Theory
1
21-Dec-13
14:00–17:30
2
22-Dec-13
14:00–17:30
3
24-Dec-13
14:00–15:30
Mohammad Mahmoody
Recent Developments in Obfuscating Programs
1
28-Dec-13
13:00–17:00
Abbas Momeni
Introduction to the Theory of Optimal Mass Transportation
1
17-Dec-13
13:30–14:30
2
18-Dec-13
13:30–14:30
Fraydoun Rezakhanlou
Diﬀusions with Rough Drifts and Fluid Mechanics
1
29-Dec-13
9:00–12:30
2
30-Dec-13
9:00–12:30
* All short courses will take place in Room 317 at the Department of
Mathematical Sciences (refer to Page 49).
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4 Panel Discussion
Characteristics of Research in Frontiers of Mathematics
Abstract This panel discussion mainly is aimed to discuss the following question:
“Does research in frontiers of mathematical sciences have speciﬁc characteristics that makes it distinguishable within mathematical research in general?”
Although, an abstract answer to this question may not exist at all, mainly due
to diﬀerent interpretations related to the concept of research in mathematical
sciences, but deﬁnitely the question deserves investigation, not only because
scientometry is all the rage nowadays, but also since deep scientiﬁc achievements
in any ﬁeld of research needs a commitment to research conduct that ought to
persuade or even push research in frontiers to maintain scientiﬁc prosperity.
Hence, at the ﬁrst part of this panel discussion we aim to distill what can
be said about characteristics of research in frontiers regardless of whenabouts
and whereabouts of the researcher. We hope to clarify or at least help the
audience, in particular young researchers, to get a better impression about how
they may think of research in frontiers of mathematics. This may also shed light
on whether there are acceptable research activities that can not be considered
as research productions in frontiers.
In the second part of this meeting, the panel is open to discuss possible strategies for a good research conduct in Iran’s mathematical society. Some of the
questions that can be raised in this regard are:
• Can a PhD student practice research in frontiers?
• How can we foster and safeguard research standards?
• Is there any guidelines to investigate research misconduct?

Time & Place

17:30 – 19:30, Thursday, 26-Dec-13, Hall 3

15

5 Abstracts of Talks

(In alphabetic order)

Recent Results on Domination Polynomial and
Domination Root
Alikhani, S.
Yazd University
Abstract Let G be a simple graph of order n. The domination polynomial of G is the polynomial D(G, λ) = Σni=0 d(G, i)λi , where d(G, i) is the
number of dominating sets of G of size i. Every root of D(G, λ) is called
the domination root of G. It is clear that (0, ∞) is zero free interval for
domination polynomial of a graph. In this talk, we provide some families of graphs for which the domination roots are in the right half-plane.
We see that the closure of the roots is the entire complex plane. Also we
present some new results for computing the domination polynomial of some
operations of two graphs. Finally consider unimodality problem for this
polynomial and construct some families of graphs whose their domination
polynomials are unimodal.
Time & Place

16:15 – 17:00, Wednesday, 25-Dec-13, Hall 5
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Determinantal Point Processes and the Discrepancy
Problem
Alishahi, K.
Sharif University of Technology
Abstract Determinantal processes are point processes with correlation
functions representable as determinants of some related matrices. These
processes have wide applications in physics, combinatorics and probability theory. A common feature of determinantal processes is the repulsion
between points. This property can be exploited to construct homogeneous
conﬁgurations of points in an underlying space. We will discuss applications of this idea in two cases: the general discrepancy problem and the
distribution of points on the sphere.
Time & Place

15:30 – 16:15, Wednesday, 25-Dec-13, Hall 3
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Uniform Interpolation in Commutative Ubstructural Logics
Alizadeh, M.
University of Tehran
Abstract Uniform interpolation property of a given logic is a tronger
form of Craig’s interpolation property where both pre-interpolant and postinterpolant always exist uniformly for any provable implication in the logic.
It is known that there exist logics, e.g. modal propositional logic S4, which
have Craig’s interpolation property but do not have uniform interpolation
property. The situation is even worse for predicate logics, as classical
predicate logic does not have uniform interpolation property as pointed
out by L. Henkin.
In this talk, uniform interpolation property of basic commutative substructural logics is studied by applying the proof theoretic method introduced
by A. Pitts. It is shown that uniform interpolation property holds even for
their predicate extensions, as long as they can be formalized by sequent
calculi without contraction rules.
Time & Place

10:30 – 11:15, Friday, 27-Dec-13, Hall 4

Non-archimedean and Tropical Algebraic Geometry
(Expositoty Talk)

Amini, O.
École Normale Supérieure
Time & Place

14:00 – 15:00, Wednesday, 25- Dec-13, Hall 3
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Limits of Linear Series and Weierstrass Points
Amini, O.
École Normale Supérieure
Abstract We will show how Berkovich analytic geometry provides a natural framework in the study of limits of linear series on degeneration of
smooth proper algebraic curves, generalizing results of Eisenbud-Harris to
semistable curves of arbitrary type. We will discuss how limits of Weierstrass points can be described using this framework.
Time & Place

15:30 – 16:15, Friday, 27-Dec-13, Hall 3

Information and Eﬃciency: A Mathematical Perspective
Assa, H.
University of Liverpool
Abstract In this talk I try to informally discuss the concept of ﬁnancial
market eﬃciency and the mathematical tools needed to study it. My talk
is motivated by this year Nobel Prize in economics, which was awarded to
Eugene Fama and Robert Shiller (as well as Lars Peter Hansen) for their
work on ﬁnancial market eﬃciency and ineﬃciency, respectively. This talk
is recommended for general audiences with a knowledge at the undergraduate level.
Time & Place

16:15 – 17:00, Wednesday, 25-Dec-13, Hall 3
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Quantifying Variation in Biology: A Complex Dynamical
Systems Approach
Assadi A. H.
University of Wisconsin-Madison
Abstract Variation of features (phenotypic traits) are ubiquitous in Nature. As Darwin elucidates in his monograph (Origin of Species, Chapter
2) understanding variation is a prerequisite for answering many fundamental questions about life on earth. This lecture takes a physics-based view
to formulate the problems of variation in biology, and proposes quantifying
dynamics as one of the key ingredient in study of variation. An outline is
provided for a data-driven and empirical approach for modeling biological
variation dynamical systems. Explicit examples are provided and work in
progress is reported.
Time & Place

11:15 – 12:00, Wednesday, 25-Dec-13, Hall 4

Optimization Problems in Planar Graphs
Bateni, M. H.
Google Research
Abstract Several basic optimization problems are not only NP-hard but
also APX-hard. In particular, given widely accepted complexity assumptions, no eﬃcient algorithm can solve these problems exactly or even approximate them beyond certain thresholds. It turns out, though, the most
important instances of these problems have special features that make
them easier to solve. For instance, a large number of network design
problems (say, for road networks) deal with Euclidean metrics or shortest
path distances in planar graphs. In this talk, I will present some of the
techniques used to tackle these problems.
Time & Place

10:30 – 11:15, Thursday, 26-Dec-13, Hall 3
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Hamilton Ricci Flow on Finsler Spaces
Bidabad, B.
Amirkabir University of Technology
Abstract Here, existence and uniqueness of solutions to the so called
Hamilton Ricci ﬂow on Finsler spaces is studied and a unique short time
solution is found. To this end the Finslerian Ricci DeTurck ﬂow on Finsler
spaces is deﬁned an deformed to obtain a parabolic diﬀerential equation.
Next, its solution is pulled back to determine a solution to the Hamilton
Ricci ﬂow on underlying Finsler space.
Time & Place

10:30 – 11:15, Wednesday, 25-Dec-13, Hall 5

Combinatorial Knot Floer Homology and Double
Branched Covers
Douroudian, F.
Sharif University of Technology
Abstract Using a Heegaard diagram for the pullback of a knot K ⊂ S 3
in its double branched cover Σ2 (K), we give a combinatorial proof for the
invariance of the associated knot Floer homology over Z.
Time & Place

16:15 – 17:00, Wednesday, 25-Dec-13, Hall 4
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Interpretability and Mathematical Logic

(Expository Talk)

Enayat, A.
University of Gothenburg
Abstract The intuitive concept of interpretability is no stranger to mathematicians: Khayyam’s geometric solution of cubic equations, Descartes’s
reduction of geometry to algebra, and Poincaré’s euclidean model of hyperbolic geometry are all paradigmatic instances of interpretability. However,
interpretability was ﬁrst precisely formulated and systematically investigated by mathematical logicians in the groundbreaking work of Alfred
Tarski, Andrzej Mostowski, Raphael Robinson, and Julia Robinson in the
1950’s, with an eye towards applications to decidability theory.
In this talk, I will present an overview of the accomplishments of mathematical logicians in interpretability theory, starting from the classical work
of Tarski and his collaborators, and concluding with some recent results,
including those of Visser, Friedman, and the author.
Time & Place

9:00 – 10:00, Wednesday, 25-Dec-13, Hall 3

Some Studies on a Two-Dimensional Model for Nonlinear
Rossby Waves
Esfahani, S. A.
Damghan University
Abstract In this talk, I will consider a two-dimensional version of the
BBM equation which arises in modeling nonlinear Rossby waves. I will
study the associated initial value problem, the unique continuation property and orbital stability of ground states.
Time & Place

10:30 – 11:15, Thursday, 26-Dec-13, Hall 4
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Large Scale Index of Multi-Partitioned Manifolds
Esfahani Zadeh, M.
Sharif University of Technology
Abstract Let M be a complete Riemannian spin manifold, partitioned
by q two-sided hypersurfaces M1 , . . . , Mq which have a compact transverse intersection N and which are also coarsely transversal. Let E → M
be a bundle of ﬁnitely generated projective Hilbert A-modules, where A
is an auxiliary C ∗ -algebra. An example is A = C ∗ π1 (M ) and E the
Mishchenko line bundle. In this situation, we deﬁne a coarse multipartitioned index indp (DM ) ∈ Kn−q (A) of the spin Dirac operator twisted
by E. Our main result is the computation of this multi-partitioned index
as ind(DN ) ∈ Kn−q (A), the index of the Dirac operator on the compact
manifold N , twisted by the restriction of E to N . We establish the following main application: if the scalar curvature of M is uniformly positive
(or even if it is uniformly positive only on one of the quadrants deﬁned by
the partitioning hypersurfaces) then the multi-partitioned index vanishes:
indp (DM ) = 0. Consequently, ind(DN ) is an obstruction to uniformly positive scalar curvature on M . For example, ind(DN ) ̸= 0 if N is enlargeable
and if there is a map f : M → N such that the composition with the inclusion N → M has non-zero degree. The proof of the multi-partitioned
index theorem proceeds in two steps: ﬁrst we establish a strong new localization property of the multi-partitioned index. This allows to reduce
to the case M = N × Rq . For this special case, standard methods for the
explicit calculation of the index in this product situation can be adapted
to obtain the result.
Time & Place

16:15 – 17:00, Thursday, 26-Dec-13, Hall 4
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Stability Condition in the Derived Category of Coherent
Sheaves and Counting Invariants (Expository Talk)
Gholampour A.
University of Maryland
Abstract In this talk, I will give an introduction to and a review of some
of the known results on the stability conditions in the derived category
of coherent sheaves, Donladson-Thomas type invariants, and wall-crossing
techniques. This is a preliminary for my next announced talk.
Time & Place

9:00 – 10:00, Friday, 27-Dec-13, Hall 3

Stable Pair Theory of K3 Fibrations
Gholampuor A.
University of Maryland
Abstract I will talk about my joint work with A. Sheshmani and Y.
Toda. We study the stable pair theory of K3 ﬁbrations over curves with
possibly nodal ﬁbers. We express the stable pair invariants of the ﬁberwise irreducible classes in terms of the famous Kawai-Yoshioka formula
for the Euler characteristics of moduli space of stable pairs on K3 surfaces and Noether-Lefschetz numbers of the ﬁbration. In the case that the
K3 ﬁbration is a projective Calabi-Yau threefold, by means of wall-crossing
techniques, we write the stable pair invariants of the ﬁberwise curve classes
in terms of the generalized Donaldson-Thomas invariants of 2-dimensional
Gieseker semistable sheaves supported on the ﬁbers.
Time & Place

16:15 – 17:00, Friday, 27-Dec-13, Hall 3

25

Fat Point Schemes and Two Related Problems
Haghighi, H.
K.N.Toosi University of Technology
Abstract The main problem that we are going to talk about is the following :
Problem: Let F ∈ C[x1 , . . . , xn ] be a( degree
) d polynomial. It is known that F
+ 1 monomials of degree at most d.
is a C linear combination of at most n+d
n
n
Let p1 , . . . , pr be r distinct ∑
points( in aﬃne) n-space
(n+d) A ; and let m1 , . . . , mr be r
r
mi +n−1
positive integers such that i=1
= n + 1. Let for each 1 ≤ i ≤ r,
n
all partial derivatives of order at most mi of F is zero at pi . Is it true F ≡ 0?
This is a classic problem and is one of the important problems in Algebraic
Geometry. It dates back to 18th century, in the work of Bezout, and many
mathematicians have engaged to it, in particular, Italian algebraic geometers,
such as Castelnuovo, Enriques, Segre, Severi, Terracini, etc. Their contributions
to the problem have built a beautiful theory which still it needs many tools to
be developed to ﬁnd a complete solution for it. In recent years, this theory has
been revived by a number of mathematicians such as J. Alexander, C. Ciliberto,
A. V. Geramita, Greco, B. Harbourne, A. Hirschowits and their colleagues and
brought signiﬁcant advancement to this topic.
In this talk, after reformulating the problem in the projective spaces settings
and describing it into the language of linear systems, the main problem(s) that
should be tackled will be stated. Then we describe some existing approaches for
solving this problem. Moreover, among others, we discuss two related problems,
one about dimensions of higher secant varieties of Segre products of projective
spaces as well as Waring’s problem for polynomials which asks for given positive
integers d and s whether one can describe a degree d homogeneous polynomial
as a C linear combinations of s general degree d linear forms in C[x0 , . . . , xn ] or
as a C linear combinations of s degree d monomials in C[x0 , . . . , xn ].
Time & Place

16:15 – 17:00, Thursday, 26-Dec-13, Hall 3
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Eigenvalues and Conformal Upper Bounds
Hassannezhad, A.
Ludwig Maximilian University of Munich
Abstract The study of eigenvalues of natural diﬀerential operators like
the Laplacian reveals a deep relationship between the analysis and the
geometry of the manifold. However, these eigenvalues cannot be explicitly calculated except in a very few examples. Therefore, expressing their
lower and upper bounds in terms of some geometric data becomes extremely interesting and important. Our focus in this talk is the study of
conformal bounds for the eigenvalues of the Laplacian, weighted Laplacian
and Schrödinger operator. We review some well-known results and discuss
new developments in this direction. The talk is accessible to a general
audience.
Time & Place

15:30 – 16:15, Wednesday, 25-Dec-13, Hall 5

Domination Number of Graph Fractional Powers
Iradmusa M. N.
Shahid Beheshti University
Abstract For any k ∈ N, the k-subdivision of graph G is a simple graph
1
G k , which is constructed by replacing each edge of G with a path of
length k. In [Moharram N.Iradmusa, On colorings of graph fractional
powers, Discrete Math., (310) 2010, No. 10-11,1551-1556] the mth power
of the n-subdivision of G has been introduced as a fractional power of G,
m
denoted by G n . In this regard, we investigate domination number and
independent domination number of fractional powers of graphs.
Time & Place

15:30 – 16:15, Friday, 27-Dec-13, Hall 4
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Categorical Representations of Loop Groups
Kamgarpour, M.
University of Queensland
Abstract Representations of loop groups over ﬁnite ﬁelds carry important
number-theoretic information, elucidated by the Langlands program. In
the 1990s, Moy and Prasad deﬁned the ”depth” of such a representation, a
notion that has proved to be a very convenient organising principal. In this
talk, I will discuss categoriﬁcation of representations of the loop groups. In
particular, I will explain a surprising relationship between depths of certain
categorial representations and the notion of slope of ﬂat connections on Gbundles.
Time & Place

11:15 – 12:00, Friday, 27-Dec-13, Hall 4

A Problem in Online Matching

(Expository Talk)

Mahdian, M.
Google Research
Time & Place

14:00 – 15:00, Friday, 27-Dec-13, Hall 3

28

Online Bipartite Matching with Random Arrivals
Mahdian, M.
Google Research
Abstract In the online bipartite matching problem, we have n boys and
n girls, with girls arriving one by one. When a girl arrives, we learn the
set of boys she likes, and must match her to one such boy who is still
unmatched. This decision cannot be changed later, and must be made
without the knowledge of what comes later. In a classical result, Karp,
Vazirani, and Vazirani showed that a simple ranking algorithm achieves a
competitive ratio of 1 − 1/e for this problem, i.e., it guarantees that no
matter in which order the girls arrive, the algorithm produces a matching
whose size is at least 1 − 1/e times the size of the optimal matching. Their
result also implies that in the random arrivals model deﬁned by Goel and
Mehta, where the girls arrive in a random order, a simple greedy algorithm
achieves a competitive ratio of 1 − 1/e. In this talk, we discuss the ranking
algorithm in the random arrivals model, and show that it has a competitive
ratio of at least 0.696, beating the 1−1/e = 0.632 barrier in the adversarial
model. Our analysis has two main steps. First, we exploit properties of
the ranking algorithm to derive a family of factor-revealing linear programs
(LPs). Second, to obtain a good lower bound on the optimal values of all
these LPs and hence on the competitive ratio of the algorithm, we derive
a family of modiﬁed LPs such that the optimal value of any single one
of these LPs is a lower bound on the competitive ratio of the algorithm.
This enables us to leverage the power of computer LP solvers to solve for
large instances of the new LPs to establish bounds that would otherwise
be diﬃcult to attain by human analysis.
Time & Place

15:30 – 16:15, Thursday, 26-Dec-13, Hall 4
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On Black-Box Complexity of Two-Party Secure
Computation
Mahmoody, M.
University of Virginia
Abstract A ”secure” two party computation protocol for a two-input
function f (x, y) is an interactive protocol between two parties (a.k.a. Alice
and Bob) each holding one of the inputs, such that at the end of the
protocol each party learns the output but ”nothing more” than what the
output (and the party’s input) imply. Since one-way functions are the
central computational assumption in cryptography, in this work, we study
the usefullness of one-way functions for two-party secure computation. We
show that one-way functions are useless in the following sense: A function
f (x, y) is either ”trivial” (i.e. one can achieve perfect security without any
assumptions), or otherwise there is no ”black-box” construction of a secure
two-party computation for f (x, y) based on one-way functions.
Joint work with Hemanta Maji and Manoj Prabhakaran.
Time & Place

11:15 – 12:00, Thursday, 26-Dec-13, Hall 3
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Triangulations and Dual Complexes: From Geometry to
Applications
Memari, P.
Institut télécom-ParisTech
Abstract Triangle meshes are the most common discrete representation
for surfaces. A growing trend in numerical simulation is the simultaneous
use of triangulations and dual structures to store quantities on both primal
and dual elements to enforce (co)homological relationships in, e.g., Hodge
theory. While the Delaunay-Voronoi duality is one of the cornerstones
of meshing methods and, as such, has been extensively used in diverse
ﬁelds, more general dualities are often desired. This talk will be a brief
introduction to the generalized space of triangulations and compatible dual
complexes from a purely geometric point of view. We present discrete
techniques for inferring geometrical, metric and topological properties of
a surface from its discretization as a triangle mesh. We also discuss some
applications in computer graphics and mesh optimization. In particular,
we will see how triangulations could be related to distributions in diﬀerent
manners, using diﬀerent frameworks such as Discrete Exterior Calculus
and some well-known computational geometry notions.
Time & Place

10:30 – 11:15, Wednesday, 25-Dec-13, Hall 4
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Optimal Mass Transportation, A Characterization of
Monge Solutions
Momeni, A.
University of Lethbridge
Abstract Assume that we are given a pile of sand occupying a region
X ⊂ Rd and assume that we have another region Y ⊂ Rd , that consists
of holes, of prescribed distribution. Let µ0 be the distribution of the sand
and µ1 be the distribution of the holes. We also assume that for each pair
of points (x, y) ∈ X × Y we have assigned a non-negative number c(x, y)
which represents the cost for transporting a unit mass from x to y. A
transport map (or a Monge solution) T is a strategy which tells us that
the mass from x will be moved to T x. In this talk, we shall consider a
generalized twist-condition on the cost function to study such maps.
Time & Place

10:30 – 11:15, Wednesday, 25-Dec-13, Hall 3
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On Dwork Method and Integrality of Some Power Series
Monsef Shokri, K.
IMPA
Abstract The Picard-Fuchs equation of a one parameter family of CalabiYau threefolds plays a central role in the mirror symmetry prediction of
the Gromov-Witten invari- ants. This is an ordinary diﬀerential equation
of order 4, with maximal unipotent monodromy at a singularity like z = 0.
In this setting, the integrality of the coeﬃcients of the mirror map,i.e.,
the inverse of q(z) = exp( yy10 ), is crucial. Here y0 and y1 are respectively
the holomorphic and the logarithmic solution around z = 0 of the PicardFuchs equation. The proof of integrality of the mirror map in general is
highly non trivial. In the hypergeometric case, i.e.
θ4 − z(θ + a1 )(θ + a2 )(θ + a3 )(θ + a4 ) = 0,

θ=z

d
,
dz

with ai ∈ Q, the Dwork method can be applied to establish a proof for
integrality. In this talk we review this method and give a proof for the
integrality of the mirror map in this case.
This is a joint work with Hossein Movasati.
Time & Place

11:15 – 12:00, Thursday, 26-Dec-13, Hall 4
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Isometric Immersions: Aspects from Geometry, Analysis
and Nonlinear Elasticity
Pakzad, M. R.
University of Pittsburgh
Abstract Isometric immersions of a Riemannian manifold into a given
Euclidean space can be studied from various perspectives. Many questions
can be raised related to existence, regularity, rigidity and continuation
properties of these isometries. Since the pioneering work of John Nash it
has been known that the answers would be sensitive to various parameters
of the problem: E.g. the unit 2-sphere can be embedded isometrically into
a 3-dimensional ball of radius 1/2 by a continuously diﬀerentiable mapping;
but its image under a C 2 mapping must be congruent to itself. We will
provide a historical background before moving forward to discuss some
new problems and results which arise in the same context in Nonlinear
Elasticity. In particular, we will focus on questions regarding isometric
immersions and inﬁnitesimal bendings of Sobolev regularity, which are
interesting from the standpoint of Mathematical Analysis.
Time & Place

15:30 – 16:15, Thursday, 26-Dec-13, Hall 3
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Optimal Transport Problem for Contact Forms
Rezakhanlou, F.
University of California, Berkeley
Abstract In the Monge–Kantorovich transportation problem, we search
for a plan that minimizes the cost of transporting mass from a set of
locations to another set of locations. According to a result of Moser,
two volume forms on a compact Manifold of the same total volume are
isomorphic and a solution to Monge–Kantorovich problem oﬀers a special
solution to Moser’s problem. A celebrated result of Gray asserts that
if instead of volume forms we take two contact structures on a compact
manifold, then they are isomorphic provided that they can be connected
by a smooth arc of contact structures. In this talk, I discuss an optimal
transport problem for Gray’s result which has a similar ﬂavor as BenamouBrenier’s formulation of Monge–Kantorovich problem.
Time & Place

11:15 – 12:00, Friday, 27-Dec-13, Hall 3
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Monotone Operators and Applications to Stochastic
Partial Diﬀerential Equations
Salavati, E.
Sharif University of Technology
Abstract Many problems of partial diﬀerential equations translate to
evolution equations du(t) = Au(t)dt + f (u(t))dt, in a suitable function
space, where A is the generator of a strongly continuous semigroup and f
is nonlinear. This problem in the case that f satisﬁes Lipschitz condition
is classical and well studied, but Lipschitz condition is very restrictive. A
major generalization of Lipschitz condition is semimonotone condition: An
operator f on a Hilbert space H is called semimonotone if for a constant
M , ⟨f (u) − f (v), u − v⟩ ≤ M ∥u − v∥2 .
We investigate the following stochastic evolution equation on a Hilbert
space H. The noise term consists of a general stochastic process with
stationary and independent increments, i.e a Lévy process Lt .
dXt = AXt dt + f (Xt )dt + g(Xt )dLt
We assume f is semimonotone and g is Lipschitz. We prove the existence,
uniqueness and the continuity with respect to initial conditions for the
mild solution to this equation. Examples of stochastic partial diﬀerential equations are provided, consisting of both hyperbolic and parabolic
equations.
Time & Place

11:15 – 12:00, Wednesday, 25-Dec-13, Hall 5
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Diagonalizing Out by Fixed–Points and Self–Reference
Salehi, S.
University of Tabriz
Abstract A universal schema for diagonalization was popularized by N.
S. Yanofsky (Bull. Symb. Log. 9, 2003, 362–386) in which the existence
of a (diagonolized–out and contradictory) object implies the existence of a
ﬁxed–point for a certain function. It was shown that many self–referential
paradoxes and diagonally proved theorems can ﬁt in that schema. Here,
we ﬁt more theorems in the universal schema of diagonalization, such as
Euclid’s theorem on the infnitude of the primes and new proofs of G.
Boolos (J. Phil. Log. 26, 1997, 237–239) for Cantor’s theorem on the
non–equinumerosity of a set with its powerset. We also show the existence
of Ackermann–like functions (which dominate a given set of functions such
as primitive recursive functions) using the schema.
Time & Place

15:30 – 16:15, Wednesday, 25-Dec-13, Hall 4
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A Survey on Beurling-Fourier Algebras
Samei, E.
University of Saskatchewan
Abstract In this survey talk, we introduce and study the class of
Beurling-Fourier algebras on locally compact groups. These algebras could
be viewed as a noncommutative analogs of classical Beurling algebras. We
investigate various properties for these algebras such as operator amenability, operator weak amenability, Arens regularity, and being completely
isomorphic to operator algebras. We examine in more details BeurlingFourier algebras on SU (n), the group of n by n special unitary groups
with various weights. We will see, in particular, that even though they
usually behave similarly to the classical Beurling algebras, there are phenomenons occurs which relates very much to the non-commutative nature
of these objects.
This talk in based on join works with Mahya Ghandahari, Hun Hee Lee,
and Nico Spronk.
Time & Place

16:15 – 17:00, Friday, 27- Dec-13, Hall 4
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On the Kappa Ring of Mg,n
Setayesh, I.
IPM (Institute for Research in Fundamental Sciences)
Abstract Let κe (Mg,n ) denote the kappa ring of Mg,n in codimension
e (equivalently, in degree d = 3g − 3 + n − e). For g, e ≥ 0 ﬁxed, as the
number n of the markings grows large we show that the rank of κe (Mg,n )
is asymptotic to
(n+e)(g+e)
(g+e) e
e
e
e n
≃
.
(e + 1)!
e!(e + 1)!
When g ≤ 2 we show that a kappa class κ ∈ κ∗ (Mg,n ) is trivial if and
only if the integral of κ against all boundary strata is trivial. For g = 1 we
further show that the rank of κn−d (M1,n ) is equal to |P1 (d, n − d)|, where
Pi (d, k) denotes the set of partitions p = (p1 , ..., pl ) of d such that at most
k of the numbers p1 , ..., pl are greater than i.
Time & Place

11:15 –12:00, Wednesday, 25-Dec-13, Hall 3
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Harmonic Maps in Geometry and Physics

(Expository Talk)

Shadi Tahvildar-Zadeh, A.
Rutgers, The State University of New Jersey
Abstract Harmonic maps are natural generalizations of two fundamental
concepts from geometry: that of energy-minimizing geodesics, to higherdimensional domains; and of harmonic functions, to nonlinear targets. In
the past sixty years they have found numerous applications in theoretical
physics, and have appeared under various guises, such as ”chiral ﬁelds”
and ”sigma-models”, which are in fact harmonic maps into Lie groups and
symmetric spaces, respectively. We will look at these two and some other
examples from physics old and new, and show how to unify them under
harmonic maps, and how this point of view helps in ﬁnding interesting
exact solutions to physical problems of current interest. This talk will
provide the background and set the stage for my next one, on ”Integrability
and Vesture for Harmonic Maps and Einstein’s Equations”.
Time & Place

9:00 – 10:00, Thursday, 26-Dec-13, Hall 3
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Integrability and Vesture for Harmonic Maps and
Einstein’s Equations
Shadi Tahvildar-Zadeh, A.
Rutgers, The State University of New Jersey
Abstract After giving the most general formulation to date of the notion
of integrability for axially symmetric harmonic maps from R3 into symmetric spaces, we give a complete and rigorous proof that, subject to some mild
restrictions on the target, all such maps are integrable. Furthermore, we
prove that a variant of the inverse scattering method, called vesture (dressing) can always be used to generate new solutions for the harmonic map
equations starting from any given solution. In particular we show that the
problem of ﬁnding N -solitonic harmonic maps into a noncompact Grassmann manifold SU (p, q)/S(U (p) × U (q)) is completely reducible via the
vesture method to a problem in linear algebra which we prove is solvable
in general. We illustrate this method by explicitly computing a 1-solitonic
harmonic map for the two cases (p = 1, q = 1) and (p = 2, q = 1); and we
show that the family of solutions obtained in each case contains respectively the Kerr family of solutions to the Einstein vacuum equations, and
the Kerr-Newman family of solutions to the Einstein-Maxwell equations.
This talk is based on joint work with Shabnam Beheshti.
Time & Place

10:30 – 11:15, Friday, 27-Dec-13, Hall 3
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Geometry and the Absolute Galois Group

(Expository Talk)

Shahshahani, M.
Abstract Galois groups of number ﬁelds are one of the most important
tools in algebraic number theory. We know these groups only through their
actions on an algebraic closure Q of Q. In 1978 Belyi proved the surprising
theorem that curves deﬁned over number ﬁelds are characterized by the
existence of a nontrivial meromorphic function with at most three critical
values. In other words, such curves are characterized by the property
that they can be realized as ramiﬁed covers of the Riemann sphere with
ramiﬁcation only over 0, 1 and ∞. In this form the theorem established a
relationship between number ﬁelds and geometry.
In spite of the eﬀorts of a number of eminent mathematicians, the exploitation of this relationship has not yet led to the optimistic initial expectations. In this lecture I will give a survey of what seems to me to have
been the most promising ideas and some directions that may prove fruitful
in the future.
Time & Place

14:00 – 15:00, Thursday, 26-Dec-13, Hall 3
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6 Abstracts of Short Courses
(In alphabetic order)

Arithmetic Geometric Aspects of Metric Graphs
Amini, O.
École Normale Supérieure
Abstract Graphs arise naturally in algebraic geometry in the study of
degenerations of algebraic curves. In addition, non-archimedean analytic
geometry in the sense of Berkovich provides a neat way of realizing metric
graphs as skeleton of analytic curves. However, it has been only recently
that an algebraic geometry over metric graphs has been developed. The
aim of this minicourse is to provide an introduction to these recent developments with a view towards applications in arithmetic geometry. Along
the way we will also treat some concepts at the heart of modern graph
theory. Topics to be discussed include: Algebraic geometry of metric
graphs, semistable reduction and structure of Berkovich analytic curves,
graph minors-eigenvalue estimates and rational points on curves, potential
theory and applications in arithmetic geometry.
Time & Place
• 14:00 – 17:30, Sunday, 29-Dec-13, Room 317
• 14:00 – 17:30, Monday, 30-Dec-13, Room 317
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Topics in Financial Risk Management
Assa, H.
University of Liverpool
Abstract This short course tries to discuss some research I have been
doing during past couple of years in risk management with risk measures.
I try to cover topics in pricing, portfolio management as well as empirical assessment of the discussed models, within which we deal with actual
data. We will discover how risk measures can add to our knowledge about
pricing and hedging. This course tries also to give further insight into
the ﬁnancial market principals, suitable for people who are interested in
ﬁnancial discussions. If time allows (probably the last session out of four)
I will start a diﬀerent discussion on agricultural market risk management.
This course is suitable for people in mathematics, ﬁnance and economics.
Time & Place
• 9:00 – 12:30, Sunday, 22-Dec-13, Room 317
• 9:00 – 12:30, Tuesday, 24-Dec-13, Room 317
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Additive Number Theory
Hatami, O.
University of Cambridge
Abstract Additive Number Theory is a theory of counting additive structures
in sets. It is a new and rapidly growing area of mathematics that uses techniques
from harmonic analysis, extremal combinatorics, ergodic theory, and analytic
number theory. This mini-course will be an introduction to some of those techniques: the core of the course will be around proving one of the central results in
the area, namely Szemeredi’s theorem on arithmetic progressions, which states
that for every δ > 0 there exists a positive integer N such that every subset of
{1, 2, ..., N } of size at least δN must contain an arithmetic progression of length.
First Lecture:
I give introduction to this ﬁeld by introducing basic results and sketching recent developments. Then I will use Fourier Analytic techniques to prove Roth’s
Theorem which states that every subset of integers of positive upper density
contains an arithmetic progression of length three.
Second Lecture:
The idea of using Fourier analysis to study equidistribution goes (back to) Weyl.
∞
I’ll introduce Weyl’s Criterion and use it to prove that sequence {nk α} n=1 is
equidistributed.
Third & Fourth Lectures:
Freiman’s theorem is a remarkable result that gives a complete characterization
of sets A ⊂ Z such that the sumset A + A is not too much bigger than the
set itself. I will talk about Rusza’s proof of Freiman’s Theorem which uses
techniques from Fourier analysis, graph theory and geometry of numbers.
Perquisites for the course: I assume attendants are familiar with Fourier analysis,
elementary number theory and graph theory.

Time & Place
• 14:00 – 17:30, Saturday, 21-Dec-13, Room 317
• 14:00 – 17:30, Sunday, 22-Dec-13, Room 317
• 14:00 – 15:30, Tuesday, 24-Dec-13, Room 317
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Recent Developments in Obfuscating Programs
Mahmoody, M.
University of Virginia
Abstract Obfuscating a program is a process through which a program
is taken as input and an equivalent program is generate as output which
is ”unintelligible”. In 2001 Barak et al [1] showed that a ”strong” form
of obfuscation is impossible. Very recently, Garg et al [2] showed that a
”relaxed” form of obfuscation is ”plausible” to be possible by presenting
a candidate solution. Since the work of [2] many applications of [2] are
shown to be possible. In this short course we will go over these notions of
obfuscations and their applications, with the hope that further applications
of this strong tool could be explored.
[1] On the (im)possibility of obfuscating programs. by Barak, Goldreich,
Impagliazzo, Rudich, Sahai, Vadhan, Yang
[2] Candidate Indistinguishability Obfuscation and Functional Encryption
for all circuits. by Garg, Gentry, Halevi, Raykova, Sahai, Waters
Time & Place

13:00 – 17:00, 28-Dec-13, Room 317
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An Introduction to the Theory of Optimal Mass
Transportation
Momeni, A.
University of Lethbridge
Abstract Lecture 1: Formulation and the Kantorovich duality:
We introduce the optimal transport problem and its formulations in terms
of transport maps and transport plans. Then we introduce basic tools of
the theory, namely the duality formula, the c-monotonicity and discuss
the problem of existence of optimal maps for twisted costs.
Lecture 2: Geometry of Optimal Transportation:
We will talk about two situations where, one may solve Monge’s problem. The discrete case, where transport maps simply are permutations
and transport are plans bistochastic matrices, as we shall see a celebrated
result of Birkhoﬀ says that the extreme points of bistochastic matrices are
permutation matrices.The case of strictly convex costs where a careful inspection of the optimality conditions obtained via duality theory enables
one to prove that optimal plans are actually induced by transport maps.
Time & Place
• 13:30 – 14:30, Tuesday, 17-Dec-13, Room 317
• 13:30 – 14:30, Wednesday, 18-Dec-13, Room 317
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Diﬀusions with Rough Drifts and Fluid Mechanics
Rezakhanlou, F.
University of California, Berkeley
Abstract In the Lagrangian description of an inviscid ﬂuid, the velocity of
ﬂuid particles satisﬁes the Euler Equation. Classically, a Lipschitz continuous vector (velocity) ﬁeld has a Lipschitz continuous ﬂow. However, the
velocity ﬁeld coming from Euler equation is rough and we cannot make
sense of its ﬂow in classical sense. According to DiPerna-Lions theory,
velocity ﬁelds with weak derivatives in Lp spaces possess weakly regular
ﬂows. In the Lagrangian description of an viscid ﬂuid, the evolution of ﬂuid
particles is given by a stochastic diﬀerential equation. More precisely, the
ﬂuid velocity is a solution to Navier-Stokes Equation that is perturbed by
a white noise. In this case, the corresponding (stochastic) ﬂow is far more
regular in spatial variables. In these talks I give an overview of some recent regularity estimates on the ﬂows of diﬀusions with rough coeﬃcients.
I also discuss some of the consequences of these estimates for Navier-Stokes
Equation.
Time & Place
• 9:00 – 12:30, Sunday, 29-Dec-13, Room 317
• 9:00 – 12:30, Monday, 30-Dec-13, Room 317
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7 University Map

5. Classroom Halls
9. Dept of Mathematical Sciences
15. Restaurant

49

1. Dept. of Chemistry

27. Oﬃce of Research and Technology VP

2. Dept. of Materials & Engineering

28. President Oﬃce

3. Central Library
4. gym

29. Football Field (Under Construction)

5. Classroom Halls

30. Dept. of Civil Eng.

6. Oﬃce of Education VP

31. Dept. of Aerospace Eng. (Old)

7. Oﬃce of Students’ Aﬀair VP

32. Electronic Research Center

8. Dept. of Mechanical Engineering

33. Sharif Publication
34. Institute for Nanoscience and Nanotechnology

9. Dept. of Mathematical Sciences
10. Dept. of Industrial Engineering

34. Biochemical and Bioenvironmental Engineeing Research Center

11. Ibne Sina Building

34. Institute of Water and Energy

12. Shahid Rezaee Buidling

35. Computing Center

13. Islamic Sciences and Humanities

35. Philosophy of Science Group

13. Health Center

36. Mosque

14. Dept. of Chemical Engineering
and Petroleum

37. Central Auditorium

15. Restaurant

38. Oﬃce of Adm. and Financial Affairs VP

16. Buﬀet

39. Main Entrance

17. Dept. of Computer Engineering

40. Bank

18. Workshops
19. –
20. Electricity Lab.
21. Earthquake Lab.
22. Geotechnic Research Center
23. Dept. of Physics
24. Dept. of Aerospace Eng.
25. Dept. of Electrical Eng.
26. Oﬃce of International and Scientiﬁc Cooperaion

50

