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Abstract

In A Note on Herman, Hongyi Zhou gave an example of a cubic rational function whose critical points
strictly lie on the boundary of the Herman ring. The construction mainly relies on the existence of
rational functions whose critical points are located on the unit circle and keep the unit circle invar-
iant. In this paper, we provide a general proof for the existence of rational functions whose critical
points are all on the unit circle and keep the unit circle invariant. Additionally, we discuss the gen-
eral methods for explicit constructions.

XESIF: G T 206 A S AL R B A R BN AR AENE R i ). BRI B, 2025, 15(3): 225-230.
DOI: 10.12677/pm.2025.153096


https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2025.153096
https://doi.org/10.12677/pm.2025.153096
https://www.hanspub.org/

FeE K0

Keywords

Rational Functions, Herman Ring, Critical Points

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 51§

B f:C—C haaimsgs, B f RAMEE. &n MRS, W 88 B n k84, b 0K
fESEWN . ¥z, 5 C I — . FIEATI 71 2, (AR H ERIERG, TRR 2, 5 f IERLS 4
FA f (I IERL SRR A £ () Fatou 28, 18 F, o Fatou $E7E C MRERRN £ 10 Julia 4, WA T, . HE
SUA A, Fatou BERFFE. W H < C & f f—A> Fatou 4332, HIH & F, gy & f(H)=H H f
PREIE 7 EAai Ity T P38 3 5 1 o ies: £, Hrh o ATEE, WA H 4 f 1) Herman ¥F . Herman
IR —RRFIR I Fatou 7030, KT HAAAEMESWIEHTICEA TIRZH A 1]-[3]). HAF/EM: H Herman f
Jegitth, HJA Shishikura S5IASILE TR, 5 Herman PSSR 1 HE4R[1].

2009 4, Wang fll Zhang K J& | Herman FJEAE, 45 7 — M@t HF-F3 A4 2 5K £0k43& Herman
I J7 5. (E[4]4, Wang Al Zhang UER T 4 5€ [X [1] (0,1) H1/1) Diophantine ¥t 0, #5C EUHAT4%F 2
(4 LR f AFAERIE H < C 8 f I S EL £ IRBICE B 1 f] o H — f(H) RFEEE, W £ 36
INEM T AR g H g AN ECN 0 1) Herman 34,

A SLER[S1E— U R T 4 B8 SR AE R BV, BIME(TT Herman FAMIARER 73 S 2L & 2 /b ANl 5 A
(T HEH) . X—25 R TIRCE B R B (E Herman 8. Hpmilh, JESLB001E T —/> = IA BLRR 4L
H 57 54447 T Herman MU REM DA 53 L.

T B2 £ 30 77547 0 3 B G S S T m 0 Bt 3 5:((6]-[8]) - #1141 Yuming Fu, Fei Yang, Gaofei
Zhang S5 NUERA T 4T BAH F Y Siegel [FIALHT 2-F BAR —0CH BE R HOG ) B4 Siegel BB HIA %2
G — M 5t FESECPI b, Siegel [RIAE 2-F8 BA 02 FEL 5 PR AN IR S 13028 /& — 5% Jordan #HZR[9].
Shuyi Wang, Fei Yang, Gaofei Zhang, Yanhua Zhang tHFIlfs 5 i 7047 Fl Sigel £F1 Julia £ 19 54T T
VFZAHKHEF[10].

FET RSB R R, — A BRI @ . 2 AE B = O B R E 2 AR T Il 57 R B AL
T Herman WIS G HL? I35 2 8 LR PR 38 rh i) S B A2 Fay agt i 57 s O AE By 50 ) 1 2 o 4 HL
ZA B R BE AL B RS T B R . A SO B SR 074 A — R AEE YR, [F]
I — MR R AIE 7. FRATTAE R E B

SEH 1.1

MAEERER d 22, fF(Ed A PLRE R (2) 15 R(z) 7ESALIE A by ST B (R IR ELIC BT DA 5 55
AT frE ST b B R(z) A2

1) R(S')=S"H R, KfiebriwiE;

2) Frf IR R

2. T EEIERYIERR
Ao S EE TR

DOI: 10.12677/pm.2025.153096 226 HIGH


https://doi.org/10.12677/pm.2025.153096
http://creativecommons.org/licenses/by/4.0/

A

Vo, MR I T A B L D A B 1 5 SART I D 50 L T
4.

B 5 Yk ELE R B E RIS i 2 SR S, T — R LT DR RER . Wl 1 R, %
.y iy, R LB L EIDOA 2. 76 6 I P S AT ORI T B 1, L, e 0, 5 0y, UL

SR L 1,1 0, Y, T HEIZR L, 1, (1=1,2,3,4,5) BT RIOKIRA Q..

1

Figure 1. Mapping schematic diagram
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