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Abstract

The relations among Aharonov invariants, Lavie derivative and Schwarzian derivative are dis-
cussed. Furthermore, using Aharonov invariants to give an explicit formula for a conformal map-
ping with respect to Aharonov invariants, it is further shown that Lavie derivative belongs to a
closed subspace of Banach space.

Keywords

Univalent Function, Lavie Derivative, Aharonov Invariants, Schwarzian Derivative

Copyright © 2024 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/

EG|IFH: GkEE, B, EEZE. LT Lavie SE—sFEICD). FEIE A, 2024, 14(4): 170-175.
DOI: 10.12677/pm.2024.144123



https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2024.144123
https://doi.org/10.12677/pm.2024.144123
https://www.hanspub.org/
http://creativecommons.org/licenses/by/4.0/

IKEE 2

1. SIEREELR

Aharonov AN EE, 22 HLI) Schwarzian FEURIHE, I HAE P26 R K 5 DL AU LT 475K A 7
T EREENMEM. Ml Lavie 5IAK Lavie SEE V2 I MLET IR 7T o A V2 IE R 45
Lavie S%¢ 5 Schwarzian 5% =B S50 &2 Aharonov RS & 2 [AIFREAE L S VI R . Btz 4, 18
A IRATIE K 25 45 5% Aharonov ANZE AT Lavie S50 — AN 21 .

N T BURM R SR, FATEN—LE M it e XA 5 G . JATH C RARE P, ARRE
P {zeC:|z]<1}, TS ={zeC:|z|=1} . M TELVECHMXIK D E—AHrEires f, HiE
Mz AEFHE ()20, fENTEREL fAE z ALK Schwarzian 3L S, € SN

s, =(Nf)'—%(Nf)2, N, =(log 'Y,

o N, #)CM 14 pre-Schwarzian S47.
Schwarzian S#H2A T F1 14 )5 :
PERT 1 s f e — A A4, A4
S, =0.

PR 2 an SRR 2 f e U EA N 0, A
S, =S,
T

MR AT T R L I 4 pE R Schwarzian S5
4 i 3 Schwarzian S 255 A

St =(S:°9)g” +5,
R, R g 24> Mabius 22, A4
S =(S:°9)0"
Schwarzian 3 £ 75 5. - b6 £ Teichmiller 7% [A) B0 th i — AN B A €0, B2 FE1E IL[1]-[8]-
BB, (A) R A WITA 4 2L R % o PT2LRLH) Banach 250, HA 414 IRYEEL
lol, =suplp(2)(1-2 ) . n=1.2,--
BB, (A) MM T2 B, (A) REFIANET B, (A) ALk H o Frdipg, 3 HAH T4 RIEH

lim|p(2)](2- |2 ) —0n=12...

|z|->1

XTAELFHE C X D E— AN f, HffzeD, f(z)=o, f'(z)=0, HBEERKE
f'(z) 1
F(f;{,2)= - .
(Bt 7-¢
WA zeD. |¢-7<1-|2|. RIFREAEN
F(1:62)= 3w [ 126 -2)"

WAy, [ £](z) #59 Aharonov A48 & (JL[3]).

N
HE

DOI: 10.12677/pm.2024.144123 171 S H


https://doi.org/10.12677/pm.2024.144123

IKEE %

~—

_1 fﬂ(z _E fﬂr(z)_g f"(z) 2
%UK@—ZV&YWJHWL@[FQ)Z(VU)

BRI, 2Wy, [ f] 13Ny, [ f](z) & f ] pre-Schwarzian 34 N 1 Schwarzian $#( S, . Hiit,
wo[f].n=23,--, WTLLEERZ P Schwarzian T4 .

Aharonov 7E[3]HEH] T 5Ty, [ f](2) EAEK AR -
1) #n=34,- i,

>

-2

N+, [F1(2) =wia[ F1(2)+ Zwal T2y [F1(2).

2

=
Il

2) XFn=2, A Mobius 48t g =

az+b ,
L
cz+d

volge T1(2)=w.[T](2).
W REAFH—N S, | Lavie [9]5] AK Lavie SEa] PLE XN
1,
¢2[f]:‘//2[f]* ¢n[f]:m¢n—l[f]’ nz3.
R4 Aharonov AN AR E 1) X, FRATH
1
W3[f]:¢3[f]:ZW§[f]'

X2 n =31, Aharonov A& HIIEALA Lavie FEIEHLE —BUH .
it n>4mF, %+ Lavie %, Harmelin [4]5 W1 F 45
TEHL 2 [A1BLf 2 A B — ORI, WRATAE
#f]=44[1],
Mn>40f, NG

#hlfl= (ni!l)!¢2(n2)[f]: (nill)!,,,g“)[f]_

M RPN W A, FBATAMER I, Lavie 205 Schwarzian S5/ & S % LL & Aharonov A28
B R EEZETINEER. Rk 4h, TEARCHRRATIE K 4 A < Aharonov A4F & Al Lavie S50 —
ANZ i o

A1 nE

(40w, [11(2)=wis[11(2)+ w [ 112w [11(2),

FORGUNAL
AL
5! 20 '

l//s[f

DOI: 10.12677/pm.2024.144123 172 R


https://doi.org/10.12677/pm.2024.144123

IKEE 2

Wo<r<i, f=f(rz), W f f7EA=AUS HISBN LN, &
B..[f]= EZWk[fK o [f](2). n=4.

HR4E Aharonov A E5E S, FATAT LIS R LIRSS £, 5¢ T Aharonov A8 & (1 — AN 2 R IE K
SEFL3 Hn>5HF, f & A=AUS FIABIRA SIS, WA
3! 31 (18

(-5 _
110 = G o Ll e

FRATT R — AN B A A A7 T DABL R 48 40 1) 8 A 5P 18 C (ST £, ik, AT I R4 R
i Stroethoff [10]45 1 T Bloch B& &1 — L8 m M S BN R AL .

513 1[10]1% @ & A B — A 2aig B Hn>1, MRFIZR SN

1) peB,(A) (jzgoeBzo( ))s

2) ¢(n) n+2( ) (T‘(P EBn+2,U(A))°

X Lavie SEERAN4S 200 T 45

ERLA Benz2, fRAER—DMEIITEERE, Wie, B, (A), Mg [f]leB,o(A)-

2. EELGRAERA

AR A B B T, RIJFAEERE 3. ERE 4 MER .
BERRITHAE R 3 HiEH .
e 7

(40w, [ 112 =ve [1)(2)+ S [ @wn [ F(2),

X
B[ 1]= 2w [ 1)@y [F](2), n24
A
vt )= (vl 1]+ B l1]),
M S HE 15
val0)= gl g Bl Bl ]
vl )

1, 1
+m8n73[fr]+m5niz[fr]

1 N ) .
267577%5WJ+GI§;7%6TH+W
1

, 1
+(n+l)n Bn_3[fr]+mBn_2[fr].

DOI: 10.12677/pm.2024.144123 173 S H


https://doi.org/10.12677/pm.2024.144123

IKEE %

S}
[ f] 3w, [ flws[f]
vt =5 %
AP SAWNCIEES
- AN
Wn[fr]_(”ﬂ) 7 i ]+(n+1)n ( )
1 ) 1, 1
(n+1)n...7 7] (n+1) Bl fr] (n+1)Bn2[f]
_ (n-2) 1 18 (n-5)
(n+D)n--7-5"" Ll (n+1)n---7 ( W//Zj
1 (n-6) 1 , 1
+(n+l)n 7 4 [fr] (n+1)nBn—3[fr]+(n+1)Bn—2[fr]
3 2 31 (18 ("8«
:(mﬂﬂwg)[ﬂhxn+n(5m9“]wifﬂ +§%H+D"J'
Bl 2 3 fHIE .
FEN kXt H 4 HEATIEH

hAEE 1 AT X Ry, [ f]eB,,(A). HERT

limly} )[f](z)‘(1—|z|z) ~0, =12,
W Aharonov A5 Lavie SELZ M6 &, B
Mn=20H
vo[f]=6,[]
[ €5]
timlgl” [ £](2)|(- |z|) =0, =12,
e B 2 WA
__ 3y
b= ot 1) n23
#
l//gnfz)[f] (n+1)¢[f] n>3
HH T DAHE 3 HY
timlg, [11(2)|(2-2f') =0, n=3.45--
XKW g, [f]eB,o(A), iEE.
S8

[1] Nehari, Z. (1949) The Schwarzian Derivatives and Schlicht Functions. Bulletin of the American Mathematical Society,

DOI: 10.12677/pm.2024.144123 174 S H


https://doi.org/10.12677/pm.2024.144123

IKEE 2

[2]
(3]

[4]
[5]
(6]
(71
(8]
[9]

[10]

55, 545-551. https://doi.org/10.1090/S0002-9904-1949-09241-8
Lehto, O. (2012) Univalent Functions and Teichmdiller Spaces. Springer Science & Business Media, Berlin.

Aharonov, D. (1969) A Necessary and Sufficient Condition for Univalence of a Meromorphic Function. Duke Mathe-
matical Journal, 36, 599-604. https://doi.org/10.1215/S0012-7094-69-03671-0

Harmelin, R. (1982) Invariant Operators and Univalent Functions. Transactions of the American Mathematical Society,
272, 721-731. https://doi.org/10.1090/S0002-9947-1982-0662063-1

Liu, X. and Shen, Y. (2022) Integrable Teichmiller Space. Mathematische Zeitschrift, 302, 2233-2251.
https://doi.org/10.1007/s00209-022-03141-1

Shen, Y. (2022) VMO-Teichmiiller Space on the Real Line. Annales Fennici Mathematici, 47, 57-82.
https://doi.org/10.54330/afm.112456

Li, Q. and Shen, Y. (2023) Some Notes on Integrable Teichmiller Space on the Real Line. Filomat, 37, 2633-2645.
https://doi.org/10.2298/FIL2308633L

Krushkal, S.L. (2021) Teichmiiller Space Theory and Classical Problems of Geometric Function Theory. Journal of
Mathematical Sciences, 258, 276-289. https://doi.org/10.1007/s10958-021-05546-5

Lavie, M. (1969) The Schwarzian Derivative and Disconjugacy of n-th Order Liner Differential Equations. Canadian
Journal of Mathematics, 21, 235-249. https://doi.org/10.4153/CJM-1969-023-9

Stroethoff, K. (1989) Besov-Type Characterizations for Bloch Space. Bulletin of the Australian Mathematical Society,
39, 405-420. https://doi.org/10.1017/S0004972700003324

DOI: 10.12677/pm.2024.144123 175 R


https://doi.org/10.12677/pm.2024.144123
https://doi.org/10.1090/S0002-9904-1949-09241-8
https://doi.org/10.1215/S0012-7094-69-03671-0
https://doi.org/10.1090/S0002-9947-1982-0662063-1
https://doi.org/10.1007/s00209-022-03141-1
https://doi.org/10.54330/afm.112456
https://doi.org/10.2298/FIL2308633L
https://doi.org/10.1007/s10958-021-05546-5
https://doi.org/10.4153/CJM-1969-023-9
https://doi.org/10.1017/S0004972700003324

	关于Lavie导数的一点注记
	摘  要
	关键词
	A Note on Lavie Derivative
	Abstract
	Keywords
	1. 引言及主要结果
	2. 主要结果的证明
	参考文献

