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Plenary conferences

Conformal geometry on 4-manifolds

Sun-Yung Alice Chang

Princeton University

In this talk, I will report on the study of a class of integral conformal invariants on 4-
manifolds and applications to the study of topology and diffeomorphism type of a class
of 4-manifolds. The key ingredient is the study of the integral of σ2 of the Schouten
tensor which is the part of integrand of the Chern-Gauss-Bonnet formula module the
L2 part of the Weyl curvature. I will also describe the relevance of a 4-th order linear
operator (part of the family of GJMS operator) with conformally covariant property in
the study of the fully non-linear equation σ2 under conformal change of metrics.

Isometric embedding via strongly symmetric positive systems

Jeanne Nielsen Clelland

University of Colorado-Boulder

In this talk, I will give an outline of our new proof for the local existence of a smooth
isometric embedding of a smooth 3-dimensional Riemannian manifold with nonzero
Riemannian curvature tensor into 6-dimensional Euclidean space. Our proof avoids the
sophisticated microlocal analysis used in earlier proofs by Bryant-Griffiths-Yang and
Nakamura-Maeda; instead, it is based on a new local existence theorem for a class of
nonlinear, first-order PDE systems that we call “strongly symmetric positive.” These
are a subclass of the symmetric positive systems, which were introduced by Friedrichs
in order to study certain PDE systems that do not fall under one of the standard types
(elliptic, hyperbolic, and parabolic).

As in earlier proofs, we construct solutions via the Nash-Moser implicit function
theorem, which requires showing that the linearization of the isometric embedding PDE
system near an approximate embedding has a smooth solution that satisfies “smooth
tame estimates.” We accomplish this in two steps:
(1) Show that the approximate embedding can be chosen so that the reduced linearized
system becomes strongly symmetric positive after a carefully chosen change of variables.
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(2) Show that any such system has local solutions that satisfy smooth tame estimates.
The main advantage of our approach is that step (2) is much more straightforward

than similar results for other classes of PDE systems used in prior proofs, while step
(1) requires only linear algebra.

This is joint work with Gui-Qiang Chen, Marshall Slemrod, Dehua Wang, and Deane
Yang.

Monotonicity formulas and boundary obstacle problems

Donatella Danielli

Purdue University

Obstacle problems play an ubiquitous role in the applied sciences, with applications
ranging from linear elasticity to fluid dynamics, from temperature control to financial
mathematics. In fact, seemingly different phenomena can be expressed in terms of the
same mathematical model of boundary obstacle type. In this talk we will discuss some
recent results concerning the regularity of the solution and of its free boundary. In
particular, we will highlight the pervasive role played by some families of monotonicity
formulas.

Gap and index estimates for Yang-Mills and harmonic map
theory

Casey Lynn Kelleher

Princeton University

In this talk we want to discuss joint work with Streets and Gursky on two related
questions about the variational structure of the Yang-Mills functional in dimension
four. The first is the question of ‘gap’ estimates; i.e., determining an energy threshold
below which any solution must be an instanton, hence a minimizer for the Y-M energy.
The second question is about non-minimal solutions, and in this case the problem is
to estimate the index of a solution. Time permitting, we will also discuss related joint
work with Gursky on a gap estimate in harmonic map theory.
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Regularity for C1,α interface transmission problems

Maŕıa Soria-Carro

The University of Texas at Austin

Transmission problems originally arose in elasticity theory, and they are nowadays of
great interest due to their many applications in different areas in science, such as elec-
tromagnetism, population dynamics and fluid mechanics. Typically, in these problems,
there is a fixed interface where solutions may change abruptly, and the primary focus is
to study their behavior across this surface. In this talk, we will discuss C1,α boundary
regularity for a transmission problem for harmonic functions. This is motivated in part
by the classical linear theory established by M. Schechter in 1960. The techniques we
use are different since we assume that the geometry of the interface has minimal regu-
larity, thus the standard flattening procedure is not available. Our approach is based
on an approximation technique originally developed by L. A. Caffarelli. These results
are part of my PhD dissertation, and they are joint work with L. A. Caffarelli and
P. R. Stinga.

An infinite-rank summand of the homology cobordism group

Matthew Stoffregen

Massachusetts Institute of Technology

We review involutive Heegaard Floer homology, and then use it to study the homology
cobordism group of integer homology three-spheres. In particular, we show that there
is a natural infinite-rank summand of this group. This is joint work with Irving Dai,
Jen Hom, and Linh Truong.
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Short talks

Positive curvature and fundamental group

Elahe Khalili Samani

Syracuse University

A 1960s question of Chern asks if every abelian subgroup of the fundamental group of a
Riemannian manifold with positive sectional curvature is cyclic. While this is not true
in general, there are some positive results in the presence of symmetry. I will discuss
some new structural results along these lines. I will also discuss an application to an
infinite family of positively curved Riemannian manifolds.

Cascade feedback linearization

Taylor Klotz

University of Colorado-Boulder

A certain class of control systems exhibit a surprising property that addition of extra
differential equations suddenly allow the system to be put into a linearized normal
form. This is known as extended dynamic feedback linearization (EDFL). Vassiliou
showed that a sufficient condition for a control system with symmetry to be EDFL is
another type of linearization known as cascade feedback linearization (CFL), in which
the system has two “hidden” linearizable systems. This talk will give an overview of
the CFL process as well as some new existence results for CFL systems.
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On almost holomorphic mappings

Kirollos Masood

The Ohio State University

A classic result of Liouville tells us that any bounded entire function is constant. And
modern complex geometry has allowed us to generalize this result to mappings between
suitable complex manifolds. We shall take this principle even further to the realm
of almost Hermitian geometry, using what tools and structures remain in the non-
integrable case.

Shape optimization of the first Steklov eigenvalue on 2-D
domains with a hole

Leoncio Rodŕıguez Quiñones

Utah State University

We introduce some results in isoperimetric inequalities for the Steklov eigenvalue prob-
lem obtained by A. Girouard and I. Polterovich. We also describe a shape derivative
approach to provide a candidate for an optimal domain among non-simply connected
planar domains with two boundary components. In this talk all domains are assumed
to be smooth enough.

A sectional Rogers-Shephard type inequality for product
measures

Michael Roysdon

Kent State University

The study of volume of convex bodies is well developed and related to several areas of
mathematics and computer science. The question of what happens if volume is replaced
by an arbitrary measure on a convex body has not been considered in convex geometry
until very recently, mostly because it is hard to believe that difficult geometric results
can hold in such generality. However, in 2005, Zvavitch proved that the solution to
the Busemann-Petty problem, the signature result in convex geometry, remains exactly
the same if volume is replaced by an arbitrary measure with continuous density. Very
recently, it was shown that several partial results on the slicing problem, a major open
question in the area, can also be extended to arbitrary measures. Significant work
has been done to explore the validity of the Brunn-Minkowski inequality for different
classes of measures in place of volume. In this context, it was recently discovered that
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the Rogers-Shephard inequality, a major tool in the study of non-symmetric convex
bodies, which state that, for an arbitrary convex body K ⊂ Rn,

voln(K + (−K)) ≤
(

2n

n

)
voln(K)

with equality only when K is an n-dimensional simplex. In this talk, we present a
generalization of the Rogers-Shephard inequality to sections of the difference body in
the class of measures having radially decreasing densities. In fact, even more is true:
such a result hold for a generalization of the difference body, the so-called p-difference
body, which allows us to extend the Rogers-Shephard inequality the product measure
comprised of p measures having radially decreasing densities.

Divergent operator with degeneracy and related sharp
inequality

Liming Sun

Johns Hopkins Univeristy

The differential operator is a divergent operator with degeneracy on the boundary,
which is related to the extension operators. The classification results enable us to
establish the sharp form for some new discovered inequalities: one is a generalization of
Gagliardo-Nirenberg and the other extends a two dimensional inequality due to Beckner
for all dimension.
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First	Name Last	Name Home	Institution
1 Ankit	 Agrawal Northwestern	Univeristy
2 David Auckly Kansas	State	University
3 George Avalos University	of	Nebraska-Lincoln
4 Brenden Balch Colorado	State	University
5 Animesh Biswas Iowa	State	University
6 Ivan Blank Kansas	State	University
7 Austin Bosgraaf Wichita	State	University
8 Caleb Camrud Iowa	State	University
9 Evan Camrud Iowa	State	University

10 Michael Catanzaro Iowa	State	University
11 Sun-Yung	Alice Chang Princeton	University
12 Jeanne Clelland University	of	Colorado,	Boulder
13 Donatella Danielli Purdue	University
14 Erica de	la	Canal The	University	of	Texas	at	Austin
15 James Dibble University	of	Iowa
16 Hengrong Du Purdue	University
17 Pelin	Guven Geredeli Iowa	State	University
18 Ryad Ghanam Virginia	Commonwealth	University	in	Qatar
19 Dincer Guler Park	University
20 Steven Harding Iowa	State	University
21 Palle Jorgensen University	of	Iowa
22 Casey	 Kelleher Princeton	University
23 Elahe Khalili	Samani Syracuse	University
24 Thomas Kindred University	of	Nebraska-Lincoln
25 Taylor Klotz University	of	Colorado,	Boulder
26 Yueh-Ju Lin Wichita	State	University
27 Steven Lin University	of	Oklahoma
28 Kirollos Masood The	Ohio	State	University
29 Jay Mayfield Iowa	State	University
30 Daniel McGinnis Iowa	State	University
31 Nicholas Meyer University	of	Nebraska-Lincoln
32 Shawn Nevalainen University	of	Iowa
33 Xuan	Hien Nguyen Iowa	State	University
34 Lee Przybylski Iowa	State	University
35 Leoncio Rodriguez	Quinones Utah	State	University
36 Diego Rojas Iowa	State	University
37 Michael Roysdon Kent	State	University
38 Paul Sacks Iowa	State	University
39 Preeti Sar Iowa	State	University
40 Catherine Searle Wichita	State	University
41 Maria Soria-Carro The	University	of	Texas	at	Austin
42 Pablo	Raúl Stinga Iowa	State	University
43 Matthew Stoffregen Massachusetts	Institute	of	Technology
44 Liming Sun Johns	Hopkins	Univeristy



45 Nyle Sutton Iowa	State	University
46 Mary Vaughan Iowa	State	University
47 Lei Wang Chinese	Academy	of	Sciences
48 Ana	 Wright University	of	Nebraska-Lincoln



Sponsors

MGC 2019 is supported by

• National Science Foundation grant DMS-1855861 “Midwest Geom-
etry Conference 2019-2021

• Department of Mathematics, Iowa State University

• Department of Mathematics, Wichita State University

• College of Liberal Arts and Sciences, Iowa State University

• Office of the Vice President for Diversity and Inclusion, Iowa State
University

MGC 2019 holds the

“in Cooperation with the
Association for Women in Mathematics” status

and supports its Welcoming Environment Statement:

It is the policy of the Association for Women in Mathematics (AWM) that all par-
ticipants in AWM activities will enjoy a welcoming environment that is free from all
forms of discrimination, harassment, and retaliation. As a professional organization,
the AWM is committed to fostering an atmosphere that encourages the free expression
and exchange of scientific ideas. In pursuit of that ideal, the AWM is committed to the
promotion of equality of opportunity and treatment for all AWM members and partic-
ipants in AWM-sponsored events, regardless of gender, gender identity or expression,
race, color, national or ethnic origin, religion or religious belief, age, marital status,
sexual orientation, disabilities, veteran status, or any other reason not related to scien-
tific merit. Harassment, sexual or otherwise, is a form of misconduct that undermines
the integrity of AWM activities.
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MGC 2019 Schedule

Friday September 6 – Location: Lagomarcino Hall, Room W0272
12:00 - 4:00: Registration

12:45 - 1:00: Opening
1:00 - 2:00: Alice Chang
2:00 - 2:15: questions & open problems
2:15 - 2:45: coffee break
2:45 - 3:15: Elahe Khalili
3:15 - 3:45: Leoncio Rodriguez Quinones
3:45 - 4:00: short break
4:00 - 4:30: Michael Roysdon
4:30 - 5:00: Liming Sun

Saturday September 7 – Location: Marston Hall, Room 2155
8:00 - 9:00: breakfast provided in Marston Hall
9:00 - 10:00: Donatella Danielli
10:00- 10:15: questions & open problems
10:15 - 10:45: coffee break
10:45 - 11:45: Matthew Stoffregen
11:45 - 12:00: questions & open problems
12:00 - 2:00: lunch provided in Marston Hall – Women’s Networking Meeting
2:00 - 3:00: Maŕıa Soria-Carro
3:00 - 3:15: questions & open problems
3:15 - 3:45: coffee break
3:45 - 4:45: Jeanne Clelland
4:45 - 5:00: questions & open problems

Sunday September 8 – Location: Marston Hall, Room 2155
8:00 - 9:00: breakfast provided in Marston Hall
9:00 - 9:30: Kirollos Masood
9:30 - 10:00: Taylor Klotz
10:00 - 10:30: coffee break
10:30 - 11:30: Casey Kelleher
11:30 - 11:45: questions & open problems
11:45: end of the conference
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