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SUMMARY OF RESEARCH RESULTS

" This research project has been carried out as planned, and each researcher who took
7 responsibility for part of this project has achieved-satisfactory results as follows:

(0) Tohge studied some complex differential or functional equations‘and their solutions
given as meromorphic functions in the plane. A new knowledge for the existence of those
solutions was obtained and known estimates on the value distribution of those functions
were sharpened considerably. He also considered how the facts obtained in this research
relate to other subjects and found a guide for further researches.

(1) Taniguchi studied the complex dynamics of entire functions, especially those of
structurally finite entire functions in detail and succeeded to geometrize them
combinatorically. He also investigated the structures of the spaces of Bell representations
and the modified spaces of structurally finite entire functions, and studied related
covering structure and dynamical structure of those functions.

(2 Shixﬁomura studied function theoretic properties of the Painlevé transcendents and
gave the sharp es;timates for the growth ordérs in both directions. He also observed the
value distribution of fourth Pamleve PIV concer ning its moving targets.

(3) Morosawa generalized the concept of semi-hyperbolic for rational functions into
transcendental entire functions and also introduced the “‘complex” error function in
order to investigate its dynamiéal properties at large and obtain new information on the‘
figure of Julia sets, non-existence of wandering domains and Baker domains of those
functions. He also obtained a result concerning the convergence of the sequence of Fatou
sets of polynomials converging uniformly to a transcendental entire function. _

(4) Ishizaki studied various types of functional equations, which possess meromorphic
'soluj:ions in the whole complex plane. Especially, he broired the existence of those
solutions to linear difference equations and q—difference equations, as well as an exact
estimate for their growth order. Then a new method, which seems to be applicable Wldely,
was developed in the process. _

(5) Kisaka concentrated on the study of complex dynamics of entire functions, and -
succeeded to construct an example of transceﬁdental functions, which possess a
doubly-connected wandering domain by the method of quasi-conformal surgery. He also
gave an exaz‘nple of those functions with a wandering domain of arbitrary assigned

connectivity and settled this existence problem posed by>I. N. Baker about 40 years ago
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1. {(with K. Ishizaki, I. Laine, S. Shimomura) Riccati differential equations with elliptic
coefficients, II, Tohoku Mathemati‘cal Journal, 55 (2003), 99--108
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2. (with G. G. Gundersen) Unique range sets for polynomials or rational functions,
Progress in Analysis, Proceedings of the 3rd ISAAC Congress, 1 (2003), 235—246.
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3. (with G. G. Gundersen) Enti_re_and meromorphic solutions of $f*5+g"5+h"5=1%,
Univ. Joensuu Dept. Math. Report series, 6 (2004) FIR{H
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Unique range sets for polynomials or rational functions, Complex Analysis - A
Satellite Conference of ICM 2002, Shanghai Jiao Tong University, Shanghai, Chma,
2002 £ 8 H

On entire solutions of the functional equation $f*n(z)+g*n(z)+h*n(z)=k n(z)$,
Symposium on Complex Differential and Functional Equations in Honor of Ilpo
Laine's 60th Birthday, University of Joensuu, Joensuu, Finland, 2002 #£ 10 A

. Entire solutions of Functional equation $g_17n+g_2°n+g 3*n=g_4"n$ (ointly with
G. G. Gundersen), FAX 14 SEREUATT - BAGEN AREESAFTEXE - £
K2ME, 2002 10 A '

Uniqueness problems of rational functions and non-Archimedean meromorphic
functions (jointly with G. G. Gundersen), HABELEBREREMFES, &RRZT
4 EYRETN, 20034618 -

Some entire solutions of functional equations $f*n+g”n+h”n=k"n$ and related

problems, HEMEHO 157 S ASHHOTIELTAASE 2003459 A

Entire and meromorphic solutions of $£ 5+g b+gnrb=1$, HAEEE 2003 FEKER
EoRE (TEXF) 2003469 A -

Nevanlinna-Cartan OE - FEFEMH & MBI $f;OAn+f_l"n+¥cdots+f_k"11=0$,
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1 Synthetic deformation space of an entire function, Contemporary Math., 303 (2002),
107--136.
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2 Size of the Julia set of a structurally finite transcendental entire functioﬁ, Math. Proc.
Camb. Phil. Soc., 135 (2008), 107--136.
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3 (with Moonja Jeong) Algebraic kernel functions and répresentation of planar
domains, J. Korea Math. Soc., 40 (2003), 447--460.

4 (with Moonja Jeong) Bell representations of finitely connected planar domains, Proc.
AMS, 131 (2003), 2325--2328. '
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Sullivan’s dictionary about graph mddels, VB0 T S 08 VS ORI S
WEADIH, TECAFBEAAAIIZAT, 20024 11 A



Bell #EHzZEMIzDWT, HEAEEKMREI +—, 200345 H

Transcendental Hurwitz spaces 2003 42 9 A, Department of Mathematics of Seoul

Natlonal University

The synthetic deformation space, 2003 £F 9 A, -Depértment of Mathematics of Seoul
National University '

Bell representations of a planar domain, 2003 ££ 9 A, Department of Mathematics of

Seoul National University

Covermg structures of holomorphic functions (1), TFHEKEEEGR1Z 2 7+, Jﬁ%lgk
SEPEAEER, 2003 4F 10 A

ﬁﬁﬂiﬁﬁ%ﬂimﬁiﬁmﬁtzﬁwé S. Bell DESEOED, BAKOEBOSA, HREAY
FERARTIZEET, 2003 £ 10 A '

Covering structures of holomorphic functions (@), F%Bk% ARGz 2 —, HRIKE
THEEER, 2008 4E 10 A

. ﬁiﬁﬁﬁﬂlﬁﬁﬁhﬁ@#kﬁa@“% Bell ##H & Hurwitz %ﬁﬂ 1) —< %Eﬁﬁm
T, LuaT,)ca*i_Eﬁ%ﬁ 2003 ££ 11 H

Covering structures of holomorphic functions (3), FH#KX¥EF M3 +—. Ek%ﬁk—?
HE2E#E, 2003 4F 11 A

HHEH IR/ SR O YBHEE I D W T, BHH - SFATRHORTIRES, 2003 412
A, ARSI .

Moebius composition operators on classical holomorphic spaces, FHRAZEHHHR,
2003€E 11 A

Moebius composition operators on classical holomorphic spaces, FUAIKSY 3 F—

FE KRR, 2004 4E 2 H
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1. On deficiencies of small functions for Painlev¥'e transcendents of the fourth kind,
Ann. Acad. Sci. Fenn. Ser. AT Math. 27 (2002) 109--120

W /SR AERV 1 ORBAERIUEEMD small functions kﬂ?]'?‘%lﬁﬂ?ﬁﬁ%ﬁ‘?‘m
L. BB & OBIRICDWTH L WA ERE.

2. QOscillation results for n-th order linear differential equations with meromorphic
periodic coefficients, Nagoya Math. J. 166 (2002) 55--82
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DOERRTEMD oscillation WHETHWMOMREUREAIRIERL 2. ZHhic&D. #
B HONFEEENERTH D LD BERUMOEFEEICDWTOHESRGEFEE G X T,

3. (with V., L. Gromak, and 1. Laine ) Painlev¥'e Differential Equations in the Complex
‘Plane, Walter de Gruyter, (2002)
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4. Growth of the ﬁrst, the second and the fourth Painlev¥'e transcendents, Math. Proec.
Camb. Phil. Soc.; 134 (2003) 259-269
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5. Lower estimates for the growth of Painlev¥'e transcendents, Funkecial. Ekvac. 46
(2008) 287-295
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6. Growth of modified Painlev¥'e transcendents of the fifth and the third kind, Forum
Math., to appear
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7. Nevanlinna PR DI HEIADIEH, Rokko Lectures in Mathematics 14, #F X
FEPEAEEEEZE 2003 '

A Ne,v-anlinna DAL AR E A LM AR O R BREEMICET 2R R &R
PTHEICHDIZEFTTH 5.

8. (with K. Ishizaki, I. Laine and K. Tohge) Riccati differential equations with elliptic
coefficients, II, Tohoku Math. J. 55 (2003) 99-108

9. Meromorphic solutions of Painlev¥'e differential equations, Complex Differential
and Functional Equations, Mekrij¥"arvi 2000, ed. by I. Laine, University of Joensuu,
Department of Mathefnatics, Report Series, 5, (2003) 107—124
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10. Proofs of the Painlev¥'e property for all Painlev¥e equations, Japan. J. Math. -
~ 29(2003) 159-180
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11. On the number of poles of the first Painlev¥'e transcendents and higher order

analogues II, $IEAATVIZEATESCER 1316 (2003), 1318
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HHIR RS 20024F 3 A
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)RR IR ITSET, 2002 4F 6 A :

Painlev¥'e BHIBAE DM@, 54 1 BLSEBHEHEGHY<—E 3 F—, /DHIR, 2002 F
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- On the number of poles of the first Painlev¥'e transcendents and higher order
analogues, Symposium on Complex Differential and Functional Equations in Honor
of Ilpo Laine's 60th Birthday, (University of Joensuu, Joensuu, Finland) 2002 £F 10
H

On the number of poles of the first Painlev¥'e transcendents and higher order

analogues, A « HATEMERUIFTHS BRTEKS, 20024 10 A

On meromorphic solutions of algebraic differential equations, {H73 WiRWHsEHESE ME
AIE& & TR HARRE, 2002411 4

On the number of poles of the first Painlev¥'e transcendents and higher order
analogues II, - EHFERDIZE TEHE Painlev¥'e FEAD Stokes BHEDTE/IIERS&E] HL
ARSI, 2003 6 3 A - ‘

. WHEEBIED logarithmic derivative DFHHITDNWT, HAEEFESES (BERIH
&), REKFE, 200343 A

Painlev¥'e BRABRKOBAEICOVNT, JIEEs ERNERONER S EOHG] & -
HIAFBEEEE 2003 4E9 A

Painlev¥'e FEMBIEIZOWT, EABLATIG MEEEIRIC B 5 M0 SRR O K REH
SRR R R AT EZE AT, 2003 £ 10 A
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1. (with W. Bergweiler) Semihyperbolic entire functions, Nonlinearity, 15 (2002),
1673-1684. '
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9. The Carath¥'{e}odory convergence of Fatou components of polynomials to Baker

" domains or wandering domains II, Proceedings of the 10th International Conference

on Finite Dimensional Complex Analysis and Applications (eds. J. Kajivﬁrara, K. W.
Kim and K. H. Shon), Silla University, 2003, 127-132.
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Semihyperbolic entire functions, The 10th International Conference on Finite or

Infinite Dimensional Complex Analysis and Application, Silla University, Busan,
Korea, 2002 £ 7 A

Dynamics of entire functions with two singular values, ICM2002 Satellite

Conference, Complex Analysis, Shanghai Jdiao Tong University, Shanghai, China, .
2002 4% 8 A | | | |

Dynamics of entire functions with two asymptotic values, fE7ffi - L&A BRI
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s, AATHEKE - FRAME, 20024 10 A

Dynamics of complex error functioﬁs, WHRSERET OB, FEAFEEBT
ifr, 2002 4F 12 H

Dynamics of transcendental entire functions with two singular values, 1 KITHFET

S25 &7 ORI, BUESKSEEEMARTITZLR, 2003 £ 7 A
Dynamics of complex error functions with real coefficients, The 11th International
Conference on Finite or Infinite Dimensional Complex Analysis and Application,

Chiang Mai University, Chiang Mai, Thailand, 2003 (E7H

Dyﬁamics of entire functions with two singular values, FHEREHK D F15H% EE5AA
PMONIEES, HEAIKFEEBRYH, 2003F 9 A

Dynamics of complex error functions, [ERNFEROEE HOWFSE) |, TR RE SRR
WIZERT, 2004 £ 2 A ' '
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1. with W Bergweiler and N. Yanagihara) Growth of meromorphic solutions of some
functional equations I, Aequationes Math. 63 (2002) 140--151.
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BaEf.. '

2. (with I Laine, S. Shimomura and K. Tohge ) Riccati differential equations with
elliptic coefficients 11, Tohoku Math. J. 55 (2003), 99--108.

3. A note on the functional equation $f*n+g”n+h”n=1$ and some complex differential

equations, to appear in Computational Method and Functional Theory.
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TAHTHD n=78 WKONTEOHNESEN|EE5Z -, FEEREPRICOWTHRIBRFE
B LTz, '

4. Anote on Factorization of the Weierstrass $Pe$-function, to appear in Proceedings of |
Third ISAAC Congress. '

AE VALV S AOHAERKICOWTEROBER TOMEICET S F. Gross @
FERICDWTHIEAZ 5 2 7=,

- 5. Value distribution theory and its applications for some linear functional equations,
Univ. Joensuu Dept. Math. Report series, 6 (2004) EIf|h
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6. (with N. Yanagihara) Wiman--Valiron method for difference equations, to appear in

Nagoya Math. J.
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Wiman-Valiron BRRICHIST B RERES AT, WHELT. 5 LIRS OED
R R T AT T OMA I BB I EHEL T, | o

7. (with N. Yanagihara) Deficiency for meromorphic solutions of Schroeder equations,

to appear in Complex Variables

R T 2 TIEE IR Schroeder S & i T AHAEEAUES 5 HMSMEICD T
#er), HBNMOBRSICEEISAVWERERALE, ¥/ Schroeder BR¥XD{ETR IR
U CASMEN S Seic SR, BAOKREEIELE.

DT

Meromorphic solutions of complex functional equatlons uiﬁ[rﬁif RV ILRRT Z T"—) V7
SH L) LR 1SE1LA.

Growth of meromorph1c solutions of some functional equatlons, A ¥ A’f)(ir’i’f’"’é‘ S

B RS (R TERYE), TR ISHFIA.

+ Functional equations with polynomial coefficients I, A MIBIERIKD F15 7 LB T DI
B EARS), ERI5EIA. ‘

BN AEIE Wiman—-Valion DHAEIRDOWT, BAfsEs WERIBE 7
RIHKE), TR 15F 3 A.
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On multiply-connected wandering domains, International conference on New
Directions in Dynamical Systems, FU#EKE:, 2002 4F 8 A

Some properties of Julia sets of structurally finite transcendental entirve functions,
International congress of mathematicians (ICM2002), L3R, 2002 €F 8 A

Construction of doubly connected wandering domains of transcendental entire

functions, #7F15% &T O, TUER R AR ARAT ISR, 2002 4 12 A

An example of a transcendental entire function with doubly connected wandering
domains, I, I, HEBEH D HER LMOMEMOVFEES, MAKFRFH, 200349
H

Construction of doubly connected wandering domains, ## 7% EDMAMTIZE, F#
KFIRHDISETT, 2004 4 2 A |
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® Gary G. Gundersen (University of New Orleans)
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® Patrick Tuen Wai Ng (University of Hong Kong)
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BDNE Yf‘_&{iﬁﬁj\ﬁrﬁﬂﬂ)m‘nﬁ ISR, 200 34E9H 1 6 HUO~ 9 A
18 AN -

3. “Dynamics of entire functions of small growth”, HERE I —, HERFE BaA
R, 20035—159)5] 19H &)

4. “On the zeros and growth of the solutmns of certain functional equations”, EEJ‘ 1L

%kq&qﬂﬁk[ﬂmaﬂﬁ £ 900349 A 223 (A)
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9:45—10:45 Walter Bergweiler (C.A.U. Kiel)
Completely invariant domains of entire and meromorphic functions, I
11:00—12:00 TF& {# BUSKE HIFH
: Shun Shimomura (Keio Univ.)
Painlevi¥'e BABIKOHAEICDNT
13:30—14:30 GwynethM. Stallard (Open Univ.)
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Dimensions of Julia sets of transcendental meromorphic functions
14:45—15 45 TEm fih (&RKF THFEED
Kazuya Tohge (Kanazawa Univ.)

Some entire solutions of functional equations $f~n+g n+h*n=k”n$ and

related probrems
16:00—17:00 FER #N CLr @%%)
' - Shunsuke Morosawa (Kochi Univ.)

Dynamics of entire functions with two singular values
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Completely invariant domains of entire and meromorphic functions, II
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An example of a transcendental entire function with doubly connected

wandering domains, I
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Transcendental Hurwitz spaces and dynamical structures
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