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Combination theorems have a long and rich history in geometry and dy-
namics. There are two frameworks for mating/combining Kleinian groups
with rational maps on the Riemann sphere: an algebraic correspondence
framework due to Bullett-Penrose-Lomonaco and an orbit equivalence mat-
ing framework using Bowen-Series maps. The latter is analogous to the
Douady-Hubbard theory for polynomial mating. We will discuss how these
two frameworks can be unified and generalized. Using this recipe, we will
construct holomorphic correspondences that are matings of hyperbolic orb-
ifolds (including Hecke surfaces and punctured spheres) with polynomi-
als, and describe complex-analytic embeddings of Teichmüller spaces of the
above orbifolds in the algebraic parameter space of correspondences.

Based on joint work with Mahan Mj.

MODEL SPACES INVARIANT UNDER COMPOSITION
OPERATORS

P. Muthukumar and Jaydeb Sarkar

Indian Institute of Technology Kanpur

e-mail: pmuthumaths@gmail.com, muthu@iitk.ac.in

In this talk, first we discuss about a connection between the famous
invariant subspace problem and composition operators induced by Möbius
transformations. Next, we discuss common invariant subspaces of shift and
composition operators. Finally, we move to model spaces invariant under
composition operators and some open problems in this direction.
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UNIFORM APPROXIMATION ON POLYNOMIAL
POLYHEDRA

Sushil Gorai and Golam Mostafa Mondal

IISER Kolkata

e-mail: sushil.gorai@iiserkol.ac.in

Recently Samuelsson and Wold proved that if fj ∈ C(∂D × ∂D), j =
1, . . . , N, such that each fj extends to pluriharmonic function on D × D,
then either the uniform algebra generated by z1, z2, f1, . . . , fN is equal to
all continuous functions on ∂D × ∂D or there exists a nontrivial algebraic
variety Z in D × D such that each fj is holomorphic in Z. We will discuss
the analogous result for certain polynomial polyhedra where things are much
more subtle.

GEOMETRY OF THE CASSINIAN METRIC

Swadesh Kumar Sahoo

Department of Mathematics, Indian Institute of Technology Indore, Indore

e-mail: swadesh.sahoo@iiti.ac.in

This talk considers the Cassinian metric which is defined on a proper
subdomain of the n-space Rn (n ≥ 2). This metric was introduced in 2009.
Indeed, for a pair of points x, y lying on a domain D ( Rn, the Cassinian
metric cD is defined by

cD(x, y) = sup
p∈∂D

|x− y|
|x− p| |y − p|

,

where ∂D stands for the boundary of D. There are two techniques to build
this metric: (i) taking maximal Cassinian ovals into account; and (ii) mea-
suring the Euclidean distance between inversions of x, y in the unit sphere
centered at the point p. The Cassinian ovals are helpful in establishing the
Earth’s orbit and modeling population growth in the actual world. For the
audience’s convenience, some Cassinian metric geometries are covered in the
first steps. This metric is not typically either quasiconformal or Möbius in-
variant. Our final attention is on the geometry of this and its scale invariant
metrics under Möbius and quasiconformal mappings.
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THE ENTROPY OF A CERTAIN SEMIGROUP OF
HOLOMORPHIC MAPS

Gautam Bharali and Shrihari Sridharan
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In 2008, Dinh and Sibony introduced the notion of topological entropy
for meromorphic correspondences defined on a compact Kähler manifold
and obtained an upper bound for the same. In this lecture, we study a
class of holomorphic correspondences (namely a finitely generated rational
semigroup of holomorphic maps) whose entropy equals the known upper
bound.

This is a joint work with G. Bharali.

GAP THEOREMS IN BICOMPLEX SPACE

Agarwal Ritu and Sharma U.P.

Department of Mathematics, Malaviya National Institute of Technology, Jaipur,

India

e-mail: ragarwal.maths@mnit.ac.in, urvashius100@gmail.com

In the region of convergence, a power series converges. Within its circle
of convergence, it is completely convergent, but it may behave differently
outside of it. The behaviour of the power series’ boundaries on the circle of
convergence of the bicomplex space is discussed in this article. The bicom-
plex Hadamard’s gap theorem and a few other theorems have been proven
for the power series in bicomplex space. The unit hypersphere in the bicom-
plex space is also shown. The Vivanti-Pringsheim theorem and its extension
have been demonstrated for series in bicomplex space.
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LIMITS OF AN INCREASING SEQUENCE OF
COMPLEX MANIFOLDS
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The purpose of this talk is to provide an overview of a recent joint work
on a version of the ‘union problem’ with D. Borah, P. Mahajan and K.
Verma. The ‘union problem’ consists of the following. Let M be a complex
manifold which admits an exhaustion by open subsets Mj each of which is
biholomorphic to a fixed domain Ω ⊂ Cn; describeM in terms of Ω. Building
on work of Fornaess–Sibony, we studied two cases namely, M is Kobayashi
hyperbolic and the other being the corank one case in which the Kobayashi
metric degenerates along one direction. When M is Kobayashi hyperbolic,
its complete description is obtained when Ω is one of the following domains:
(i) a smoothly bounded Levi corank one domain, (ii) a smoothly bounded
convex domain, (iii) a strongly pseudoconvex polyhedral domain in C2, or
(iv) a simply connected domain in C2 with generic piecewise smooth Levi-
flat boundary. With additional hypotheses, the case when Ω is the minimal
ball or the symmetrized polydisc in Cn can also be handled. After a quick
overview of this in the first half of the talk, we shall move on to the question
of addressing a degenerate case, as dealt with in the above-mentioned work.
Namely, when the Kobayashi metric on M has corank one and Ω is either
of (i), (ii) or (iii) listed above, it is shown that M is biholomorphic to a
locally trivial fibre bundle with fibre C over a holomorphic retract of Ω or
that of a limiting domain associated with it. Finally, when Ω = ∆× Bn−1,
the product of the unit disc ∆ ⊂ C and the unit ball Bn−1 ⊂ Cn−1, a
complete description of holomorphic retracts is obtained. As a consequence,
if M is Kobayashi hyperbolic and Ω = ∆ × Bn−1, it is shown that M is
biholomorphic to Ω. Further, if the Kobayashi metric on M has corank one,
then M is globally a product; in fact, it is biholomorphic to Z × C, where
Z ⊂ Ω = ∆× Bn−1 is a holomorphic retract.
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SOME REMARKS ON THE SQUEEZING FUNCTION

Diganta Borah

IISER Pune

e-mail: dborah@iiserpune.ac.in

The squeezing function is a biholomorphic invariant of bounded domains
introduced by Deng, Guan, and Zhang and is a measure of how well a domain
can be squeezed between two Euclidean balls. In this talk, we will discuss
a class of problems associated with its computation and connections with
the intrinsic geometry of domains. We will also present a new application
of this function.

This is joint work with Gautam Bharali and Sushil Gorai.

AREA THEOREMS FOR CERTAIN CLASSES OF
FUNCTIONS HAVING QUASICONFORMAL

EXTENSIONS

Bappaditya Bhowmik

Indian Institute of Technology Kharagpur

e-mail: bappaditya@maths.iitkgp.ac.in

Let Σk(p) and Σk
H(p) be the classes of all meromorphic univalent func-

tions and sense-preserving univalent harmonic mappings, respectively, de-
fined in the open unit disc of the complex plane with a simple pole at
z = p ∈ (0, 1), that have k-quasiconformal (0 ≤ k < 1) extensions to the
extended complex plane. In this talk, we will discuss about area theorems
for these classes of functions.
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THE FRIEDRICHS OPERATOR AND CIRCULAR
DOMAINS

Samriddho Roy and Sivaguru

ISI Delhi and TIFR Centre for Applicable Mathematics, Bangalore.

e-mail: sivaguru@tifrbng.res.in

The Friedrichs operator of a domain (in Cn) is closely related to its
Bergman projection and encodes crucial information (geometric, quadra-
ture, potential theoretic etc.) about the domain. In this talk, we will show
that the Friedrichs operator of a domain has rank one if the domain can
be covered by a circular domain via a proper holomorphic map of finite
multiplicity whose Jacobian is a homogeneous polynomial. As an applica-
tion, we show that the Friedrichs operator is of rank one on the tetrablock,
pentablock, and the symmetrized polydisc – domains of interest in the study
of µ-synthesis in control theory.

This is joint work with Samriddho Roy, ISI Delhi.

BAKER DOMAINS IN THE DYNAMICS OF
MEROMORPHIC FUNCTIONS

M. Guru Prem Prasad

Indian Institute of Technology Guwahati, Guwahati-781039, Assam, India

e-mail: mgpp@iitg.ac.in

The dynamics of transcendental meromorphic functions differ in many
ways from the dynamics of rational functions. The Fatou set F(f) of a
(nonconstant and nonlinear) meromorphic function f is the subset of the
extended complex plane Ĉ where the sequence of iterates {fn} of f is defined
and form a normal family. A connected component of F(f) is called a Fatou
component. A periodic Fatou component U of period p is called a Baker
domain if there exists z0 ∈ ∂U such that {fnp(z)} converges to z0 for all
z ∈ U as n→∞, but fp(z0) is not defined. It is well known that the Fatou
set of an entire function in the Speiser class does not contain Baker domains.
In this talk, we will present some of the recent developments on the Baker
domains in the dynamics of transcendental meromorphic functions.
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ON STARLIKENESS OF REGULAR COULOMB WAVE
FUNCTIONS

Árpád Baricz, Pranav Kumar, and Sanjeev Singh

Indian Institute of Technology Indore, Indore, India

e-mail: snjvsngh@iiti.ac.in

In this talk, I will present some geometric properties of a class of ana-
lytic functions which is defined from the J-fraction expansion of the ratio
zf ′(z)/f(z). I will find the disk domain which is mapped into a starlike
domain by these functions. Moreover, I will present similar results for two
different normalized forms of regular Coulomb wave functions and a normal-
ized Bessel function of the first kind by using continued fractions expansions.

BOHR RADIUS FOR BANACH SPACES ON SIMPLY
CONNECTED DOMAINS

Vasudevarao Allu and Himadri Halder

School of Basic Sciences, Indian Institute of Technology Bhubaneswar

e-mail: avrao@iitbbs.ac.in, himadrihalder119@gmail.com

LetH∞(Ω, X) be the space of bounded analytic functions f(z) =
∑∞

n=0 xnz
n

from a proper simply connected domain Ω containing the unit disk D :=
{z ∈ C : |z| < 1} into a complex Banach space X with ‖f‖H∞(Ω,X) ≤ 1.
In 1914, Harald Bohr published the following remarkable result: Let f(z) =∑∞

n=0 anz
n ∈ H∞(D,C). Then,

∑∞
n=0 |anzn| ≤ ‖f‖∞ when |z| ≤ 1/3,

and moreover the constant 1/3, called the Bohr radius is optimal. Let
φ = {φn(r)}∞n=0 with φ0(r) ≤ 1 such that

∑∞
n=0 φn(r) converges locally

uniformly with respect to r ∈ [0, 1). For 1 ≤ p, q <∞, we denote

Rp,q,φ(f,Ω, X) = sup

{
r ≥ 0 : ‖x0‖pφ0(r) +

( ∞∑
n=1

‖xn‖φn(r)

)q
≤ φ0(r)

}

and define the Bohr radius associated with φ by

Rp,q,φ(Ω, X) = inf
{
Rp,q,φ(f,Ω, X) : ‖f‖H∞(Ω,X) ≤ 1

}
.

In this talk, we extensively discuss the Bohr radius Rp,q,φ(Ω, X), when X
is an arbitrary Banach space and X = B(H) is the algebra of all bounded

7



linear operators on a complex Hilbert space H. Furthermore, we present
the Bohr inequality for the operator-valued Cesáro operator and Bernardi
operator.

A SURVEY ON THE EXISTENCE AND FORMS OF
SOLUTIONS OF DIFFERENT VARIANTS OF FERMAT

TYPE FUNCTIONAL EQUATIONS

Abhijit Banerjee

Department of Mathematics, University of Kalyani, West Bengal 741235, India.

e-mail: abanerjee kal@yahoo.co.in, abanerjeekal@gmail.com

Fermat type functional equation in C

fn(z) + gn(z) = 1 (1.1)

is generated from the classical Fermat Diophantine equation xn + yn = 1,
where n is any positive integer. For n > 2, Montel [3] established that
equation (1.1) has no entire solution. The case n = 2 was settled by Gross
[1] by finding the exact form of entire solution of f2(z) + g2(z) = 1 as
f(z) = cos(h(z)) and g(z) = sin(h(z)), h(z) is an entire function. Further
for n = 2, the meromorphic solutions of (1.1) was also investigated by Gross

[2] as f(z) = 2α(z)
1+α(z)2

and g(z) = 1−α(z)2

1+α(z)2
, where α(z) is a non-constant

meromorphic function in C.
With the development of difference analogue of the Nevanlinna theory,

many authors contributed significantly to the study of existence and forms
of solutions of several variants of Fermat type functional equations generated
by several operators like shift, difference, difference-differential etc.

During the last few years there were several generalizations and refine-
ments of the existing results in terms of binomial, trinomial equations, par-
tial differential equations, differential difference equations, system of general
equations etc. In this survey, we discuss about the various forms of solutions
of different quadratic binomials and trinomials generated by shift or differ-
ence operators, differential-difference operators on C and higher dimension.

References

[1] Gross F., On the equation fn+gn = 1, Bull. Am. Math. Soc., 72(1966),
86-88.
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AREA-MINIMIZING MINIMAL GRAPHS OVER
NON-CONVEX DOMAINS

Kapil Jaglan, A. Sairam Kaliraj

Department of Mathematics, Indian Institute of Technology Ropar, Rupnagar

e-mail: sairam@iitrpr.ac.in

The well-established notion is that minimal surfaces over convex domains
exhibit a global area-minimizing property, a characteristic not necessarily
shared by their counterparts over non-convex domains. In an article titled
“Area-minimizing minimal graphs over non-convex domains,” published in
Pacific J. Math., M. Dorff, D. Halverson, and G. Lawlor demonstrated that
minimal surfaces over a bounded linearly accessible domain D of order β
(where β lies in the range (0, 1)), must be globally area-minimizing under
specific geometric conditions satisfied on the boundary of D.

In this presentation, we discuss sufficient conditions for a sense-preserving
harmonic function f = h+g to be linearly accessible of order β, with β falling
within the interval [0, 1]. Additionally, we explore a method for constructing
harmonic polynomials using the Gaussian hypergeometric function. This
construction ensures that the range of these polynomials forms a linearly
accessible domain of order β. Leveraging these harmonic polynomials, we
establish one-parameter families of globally area-minimizing minimal sur-
faces over non-convex domains. Furthermore, we investigate results related
to approximating a minimal surface through a sequence of bounded minimal
surfaces.
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ON ROTATIONAL DOMAINS FOR MEROMORPHIC
FUNCTIONS

Gorachand Chakraborty

Department of Mathematics, Sidho-Kanho-Birsha University, India, Pin: 723104

e-mail: gorachand.chakraborty@skbu.ac.in

While the field of complex dynamics is full of many interesting objects,
there are particularly two which stands out due to their complex nature.
These two are Siegel disks and Herman rings. Our work focus on these peri-
odic Fatou components. First a discussion on the various possible arrange-
ments of 3-cycle and 4-cycle Herman rings of transcendental meromorphic
functions having at least one omitted value (M0) is given. We show that
for p = 3, 4, 5, the number of p-cycle Herman rings can be at most one. It
is also shown that a 3-cycle and a 4-cycle Herman ring can not exist simul-
taneously. Further we investigate the configurations of Herman rings for
the class M0. It is proved that the possible number of configurations of a
5-periodic Herman ring of an element of M0 is 6. Further, we present a
result about the non-existence of a 3-periodic Herman ring and a 5-periodic
Herman ring simultaneously. Some transcendental meromorphic functions
having no Herman ring are discussed. We also study the existence of Siegel
disks for the functions which are meromorphic outside a small set, called
the class K. We provide some results which are helpful to find examples
of functions having invariant Siegel disks. Non-existence of Siegel disk for
some classes is also discussed. Finally, we provide some images of Siegel
disks verifying our results.
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