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Topic: Local connectivity of Julia sets of some rational maps with
Siegel disks

Abstract: In a joint work with Shuyi Wang, Gaofei Zhang and Yanhua Zhang,
we prove that a long iteration of rational maps is expanding near boundaries of
bounded type Siegel disks. This leads us to extend Petersen’s local connectivity
result on the Julia sets of quadratic Siegel polynomials to a general case. A
new key feature in the proof is that the puzzles are not used.
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Topic: Finite order solutions to linear differential equations with ex-
ponential sum coefficients

Abstract: We say that f is of completely regular growth if there exists a
sequence of Euclidean discs D(z, ry) satisfying

> r=o(r)

lza]=r

such that
log |f(re?)| = (hs(8) + o(1))r*),  re? &| ) D(z1,7s),
k

as r — oo uniformly in #. Gol’dberg and Ostrovskii stated the following problem
2, p. 300]:

Gol’dberg-Ostrovskii’s Problem. Suppose that f is a finite order transcen-
dental solution of

f® +an a1 (f"V + - +ar(2)f +ag(2)f =0 (1)

whose coefficients are entire functions of completely reqular growth. Is it true
that f is of completely reqular growth?

Petrenko [3, pp. 104-112] has shown that transcendental solutions to linear
differential equations (1) with polynomial coefficients are of completely regu-
lar growth. However, Bergweiler [1] constructs an counter-example to show
Gol’dberg-Ostrovskii’s Problem is not true.

In thlﬁ t-alk we show that if f is a finite order tranacendental solutmn of (1)

mamth rational leading

Y inwar=diedl Complex Analysis. Problem Book 3, Paré II. Lacture Notes tn
Verlag, Berlin, 1994.

[8] Petrenko, V. P., Entire Curves. Vishcha
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Lecture 1: An introduction to elliptic functions and their applications
in complex differential equations

In the first part of this lecture, we will briefly introduce the theory of elliptic
functions.

The second part of this lecture is devoted to applications of elliptic functions
in complex differential equations. First, we discuss classifications of meromor-
phic solutions of certain autonomous complex differential equations. In partic-
ular, we will focus on the Loewy factorizable algebraic ODEs. Then we move to
the study of the autonomous Schwarzian differential equations (SDEs). Ishizaki
showed that there are six canonical types of autonomous SDEs that have tran-
scendental meromorphic solutions. We will construct all their transcendental
meromorphic solutions explicitly. In particular, the solutions of four types are
shown to be elliptic functions.

Lecture 2: Rational solutions of the Painlevé equations and their
associated polynomials

This lecture will review rational solutions of the Painlevé equations and their
associated special polynomials. In particular, the root structures of these special
polynomials will be discussed. If time permits, we will also discuss rogue wave
patterns, which are closely related to the root structures of certain special
polynomials.
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Topic: Fixed points and Picard values of meromorphic functions and
their differences

Abstract: Fixed point theory is an important object of study in function
= _theeory Under some mnditmns we ubta;ne-d the relationships between the ex-
ponent of convergence of fixed points of memmorphm ﬁmctmn, its Ehlft and

= ;-.fomrd differences, which can be regarded as difference counterpart ufmie nf

ou Hﬂ@ 8 reault Picard theorem is one of important results in module
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distribution. MmClunie gave the exact form of transcendental meromorphic
function, when and its derivatives have a finite number of zeros and poles. We
consider the difference counterpart of Clunie’ s result, and give the exact forms
of transcendental entire function and its forward difference, when both and
have finitely many zeros without growth condition.
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Topic: On Petrenko’s deviations and the Julia limiting directions of
solutions of complex differential equations

Abstract: The Julia set J(f) of a transcendental meromorphic function f
has chaotic behavior in complex dynamics. The ray argz = 8 € [0,27) is
said to be a limiting direction of J(f) if there is an unbounded sequence
{z:} € J(f) such that lim argz, = . Petrenko’s deviation are given by
B(c0, f) = lim inf | gﬂ;((:’}f)) and 8+ (00, f) = ‘;‘f(( ;f)) In this
report, we mﬂ:ml}r talk about the Julia limiting dlrectmns of entire solutions of
complex differential equations, of which coefficient is associated with Petrenko’s
deviation. In fact, we obtained the lower bounds of the measure on the sets of
Julia limiting directions of these solutions have closed relations with Petrenko’s
deviation of the coefficient.

lim aup log

e
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Topic: Meromorphic solutions of the differential equation (f™)*(g")*) =
1 and its applications

Abstract:In 1997, C.C.Yang and X.H.Hua [Ann. Acad. Sci. Fenn. Math.22(1997),

no.2, 395-406] proved that if f and g are two nonconstant meromorphic func-
tions such that f"f'g"¢’ = 1, where n is a positive integer satisfying n > 6,
then f and g are transcendental entire functions such that g(z) = ¢e®* and
f(2) = e, where ¢, &1 and ¢; are constants such that (ae)"'c? = —
By Zalcman’s Lemma, we prove that if f and g are two nonconstant meromor-
phic functions such that (f*)%)(g")*) = 1, where n and k are positive integers
satisfying n > 2k, then f and g are transcendental entire functions such that
f(z) = c1e* and g(z) = cze™, where ¢, ¢; and ¢ are nonzero constants satisfy-
ing (—1)*(cyc2)"(nc)?* = 1. Applying the result, we completely resolve a unique-
ness question of meromorphic functions concerning certain nonlinear differential
polynomials. As the applications of one of the main results in this paper, we also
improve Theorem 1 from C.C.Yang and X.H.Hua [Ann.Acad.Sci.Fenn.Math.22
(1997), no.2, 395-406] and study a periodicity question of nonconstant meromor-
phic functions concerning certain nonlinear differential polynomials, where the
periodicity question is related to a Yang’s conjecture introduced in Q. Wang and
P. C. Hu [Acta Math.Sci.38(2018), no.2, 209-214] and the differential-difference
versions of the Yang’s conjecture proposed in X. L. Liu and R. J. Korhonen
[Bull. Australian Math. Soc. 101(2020), no.3, 453-465]. Our reasoning in this
paper will make up the gap in the proof of Theorem 2 from S.S.Bhoosnurmath
and R.S.Dyavanal [Comput. Math. Appl. 53(2007), no. 8, 1191-1205].
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Topic: Growth of solutions to higher order differential equations with
regular growth coefficients

Abstract: The classical problem of finding conditions on the entire coeffi-
cients A; (j = 0,1,-- ,k — 1) ensuring that all nontrivial solutions to higher
order differential equations f*) + Ap_ 1 f* Y 4 ... 4 Ay(2)f + Ag(2)f = 0 are
of infinite lower order or infinite order is being discussed in this paper. In par-
ticular, we assume that the coefficients (or most of them) are Mittag-Leffler
functions or exponential polynomials, which are of regular growth.
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Topic: Oscillating simply connected wandering domains and periodic
domains

Abstract: The geometry of simply connected wandering domains for entire
functions has been studied by Luka Boc Thaler, who showed that every bounded
connected regular open set, whose closure has a connected complement, is an
oscillating or escaping wandering domain of some entire function. It is natural
to ask if such a domain can be realized as a periodic domain. In this talk,
we will answer this question. The results are joint work with Prof. Jian-Hua
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Welcome to TSIMF

The facilities of TSIMF are built on
a 23-acre land surrounded by
pristine environment at Phoenix
Hill of Phoenix Township. The
:,'.,',"i*"tinl\n"“ " P MM W total square footage of all the
; |||||‘W”“"“""""""“"""""‘l RN facilities is over 29,000 square
‘ meter that includes state-of-the-
art conference facilities (over
10,000 square meter) to hold many
international workshops
simultaneously, two libraries, a guest house (over 10,000 square meter) and the
associated catering facilities, a large swimming pool, workout gym and sport courts
and other recreational facilities.

Mathematical Sciences Center (MSC) of Tsinghua University, assisted by TSIMF's
International Advisory Committee and Scientific Committee, will take charge of the
academic and administrative operation of TSIMF. The mission of TSIMF is to
become a base for scientific innovations, and for nurturing of innovative human
resource; through the interaction between leading mathematicians and core
research groups in pure mathematics, applied mathematics, statistics, theoretical
physics, applied physics, theoretical biology and other related fields, TSIMF will
provide a platform for exploring new directions, developing new methods,
nurturing mathematical talents, and working to raise the level of mathematical
research in China.

X HEE BRIRSHL

Pa rk P I a n Service Center,

BELA
Front Desk No.
O0R98-3B8R2828

BT

Restaurant

12 F I

Convenience Store

s 2 e BIEFEKID
ﬁi%%}’]‘]ﬁ Master Garden
ath Trai

S A

ol Park Entrance
Conference Building

BiIEst

Bus Stand

(EREE]

Parking Lot

Playground

3 4k g —
/B 2
Tsinghua Road ﬁ/



Workshop on Complex Dynamics & Complex Equations

R FH SR T E

Restaurant Gym

The gym is located in the Building 1 (B1), opposite to the reception hall. The
gym provides various fitness equipment, as well as pool tables, tennis tables
ere.

All the meals are provided in the restaurant (Building B1) according to the time
schedule.

Playground

Playground is located on the east of the
central gate. There you can play basketball,
tennis and badminton. Meanwhile, you can
borrow table tennis, basketball, tennis balls
and badminton at the reception desk.

Lunch Dinner
12:00-13:30 17:30-19:00

Breakfast
07:30-08:30

Laundry




Outside Shuttle Service

We have shuttle bus to take participants to the airport for your departure
service. Also, we would provide transportation at the Haihong Square GEHL/™
) of Howard Johnson for the participants who will stay outside TSIMF. If you
have any questions about transportation arrangement, please feel free to
contact Ms. Li Ye (HFi)at (0086)139-7679-8300.

Free Shuttle Bus
Service at TSIMF

We provide free shuttle bus for participants
and you are always welcome to take our
shuttle bus, all you need to do is wave your
hands to stop the bus.

Destinations: Conference Building, Reception Room, Restaurant,
Swimming Pool, Hotel etc.

AR ZE IR E Shuttle Bus Route

Reception Room

Restaurant

Conference

Building
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Contact Information of
Administration Staff

Location of Conference Affairs Office: Director Assistant of TSIMF

Room 104, Building A Kai CUI &3]

Tel: 0086-898-38263896 Tel/Wechat: 0086- 136-1120-7077
Email :cuikai@tsimf.cn

Conference Manager: Shouxi He A<=

Tel: 0086-186-8980-2225

Email: hesx@tsimf.cn Director of TSIMF

Prof.Xuan GAO S8

Location of Accommodation Affairs Tel: 0086-186-0893-0631

Office: Room 200, Building B1 Email :gaoxuan@tsinghua.edu.cn

Tel : 0086-898-38882828

Accommodation Manager: Ms. Li YE 05

Tel: 0086-139-7679-8300

Email: yeli@tsimf.cn
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