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Higher dimensional complex projective space
generalization of the Landau theorem
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Abstract: By using the theories of normal family and value distribution for holomorphic mappings into
P"*(C), the n—dimensional complex projective space, combined with the Zalcman lemma, Landau
theorem for holomorphic curves from the unit disk to higher dimensional complex projective space was
discussed. Following results can be obtained. Let f be a holomorphic curve of A into P"(C), and let
D1,D;,---,Dyy1 be 2t+1 hypersurfaces in r-subgeneral position in P"(C). If for each j=1,2,--,
2t+1,f(C) does not take D;, then absolute constant M exists, such that (l —|z|2) ff<M, zeA, and

1
T(r,f) = 0(10g E)

Keywords: Landau theorem; holomorphic curves; hypersurface

1 [EIBAJIRH HH A F B 15
1f (@) 2 0
Bf:D(ar)—Ca4, HXFHifizeD@r, f @I(jloglf @] +4)

f(2)#0 H f(z)# 1. Landau & 3" Wi & : 77276 46 %} H

%5 H #3: 2021-02-04

E£WH: BEARPIEEERWMA (11871216)

F—1EE: £ B5(1997-), L&, WA, W5 B8, E-mail: 1356938164@qq.com
BEEE: XK 1982-), B, BIZEE. 57 : Z5Fr. E-mail: xiaojunliu@hotmail.com


http://dx.doi.org/10.13255/j.cnki.jusst.20210204001
mailto:1356938164@qq.com
mailto:xiaojunliu@hotmail.com

%1 T K, 4. Landau & H7E = 4k B S 2 1A HE) 53
B
)<= (2) H
' T =0|l !
(1) R A BRIl Landau %80 ML 1% (.= 01og -

b W2, N Az, o 2] =

@Ij‘ CE Yl :F‘ﬁﬁ‘lﬂi\ I%/?C A, 1947 @lﬂ?zé‘r]na‘n BY F U AT AT 1.

B A4 BfhiHE, IFfRA <51, Jenkins™ SR FH I B 1 D@ — POl eaiis, D,

Schottky & B IS 7715 7E 1955 FT 1956 4F 43 il 4
HHA < 7.77HIA <5.94, 1960 4F, Lait X3k [3-4]
Jenkins B VARSI, 195 A < glog 24=476---,
76 20 HH228 70 4EAK, B 5eih Lai 45 T 4 BoKS
Ak -

r(1/4)*

A=
4n2

=4.3768796---

Hempel'” F1 Jenkins'™ 5 J5 9% 1t 2 57 b 75 5] 7 4 7]
R O (X (W SR TR A e 1 N [ A = (11 o
Landau & P9 S Al 1B XA A etk i 23 1]
JEAESR, Cherry 25" g7 T M 0 5 31 w5 4 52
S as A h 4 alith 26 1Y Landau @3, 52)EH 1,

S 1 WHo, - Hyu WP L2n+ 0 F— i
AL R,
G= max max{log A(Hjo,Hj],"',Hjn),

0<jp<-+<jn<2n

log (n+1)~log A(Hjo.Hjt. - H;,))

. 1
G*=  min
0<jo<-<jn<2n # (Hjo,Hjl, .. ,Hjn)

W B IR,
B = (2n+ 1)
n+1
HK =12.672(2.6 107 log B* + 10°) G #

WA - P (OR A i th 2 H A HUHo, Hy, -+ Hop,
XS Tzl <1, A

6(4 + log B*+20)
G

ZEM MR K, ARICHEE R, Ak
M W AP CNEEIZ, Dy, Dy,
Do NP (C) L B2t + VIS T =3k — o7 B 1) s ity
1fi, 454 Zaleman 530" 155540l 1o 45 5

B2 WS AP (CNRLMNL, DD,
Do WP (C) 1 2t + 1A #E it i B T 0=k — oL
o AN TE—-A =12, ,2t+1, f(CRHD;, M
FEAEL X H B M 175

(1-127) ff <M, zeA

Dy, , Do AP (C) L B9 2+ 148 #l T HL A F =1k
gﬂﬁ'fﬁﬁo %“X‘Tﬂ:#/l\fz 1’27'” ’2t+17 f(C)Z:
LD ;, MIAEAE A X 5 B v (145

f#(a)sg2
;

ARTCEE BT EEIE 2R, e gL f
Fo D(a, )V NCHRIIXIE, RanLiah B, b2k
BB £, DO, DRERALFE &, iefEa. H,
@ = fFED L FRIRF IS L P (C) L1 E E
Je it €l 3t ( Fubini-Study ) & £ 7 p I P b — S50l sk
Ffo XHFE XFEDN B A A WS £ (2), fHE S 2

ﬁﬁ%ﬁﬁﬁﬁ@:ﬁ%ﬁo

2 TEXRFS

BB — TP (OIS . P(C)=Ch\
{0} ~JEndE 5 5 25 (6], BXTTAE R
X = (X0, X157, %n)5 ¥ = (70,Y157- > yn) € CTH{0)
x~y U HACYFEREA 2 eCr, 15 (xo,x1,,x0) =
AG0,157 5 Yn)- (X0, 1, -, X)) IV EEBT IS E X < xp 2 -+
xal, WU
P"(C)z{xz [xo:x1: - :x,]:x=

(x0, X1, Xp) € C" 1\ {0} }

L Clxg, x1, -+, Xalg W AR FFIR Z T KX G
He, d=0,1,2---,

EX 1" D eClxg,xr, Xl — AR FF
W2 I, WP O©MITTEMNE X, DEEP"(OH Y
FREAE A

{[z] €P"(C): D (20,21, »20) = 0}
FRZ PO B DAE BB — A~ d U8 TR o 4 )
M, — UG T P (C) B — N RS T o

X2 BMcP @R TE,
B MNIEBE, Di,Dy, . DgeP (O g@>1+1)
A, FREMNXETMET -k —BAE, &
AR i iv, i ©{1,2, g}, F

M) ﬁDj

J=io

=0




54 bW TR % E R

2022 4 5 44 &

e, M =P (C)RF, BRI M SE TP ()b
Tr=IRK— e or B AR A A T -k — e . kT
P (C)Ah T n—UR — Mo B A1 f R R Ak T — e 2

HW EUL, &l Dy, Dy, DR T ML T
=R — L B IRAE, RN —bpeM, EZLF
T3 L i 1T R A ¢ SRS RS o

A Wi Fh 7 28 Nevanlinna IS HE ] 2 44l il
2 b, 4rllJE Cartan FIJ FH XS 5005 5005 | B 7 7 K
Ahlfors [ 17 255k

Bf:CoP (O sliihs,
Cartan-F#1IE pRELT - (r) 1

r>0, & XfHY

1) = [ togj (re) | 52 ~ oz IF O
v, R —MNRAER,
A1 = (1fol + -+ |fn|2)%

RAYE LS B PR R B OE
52 SLfIY Ahlfors—RFE BRELT (r)
rd
Tpars (r) = j() Tt |z|<zf*wFS

Hw, wpsH P"(C) Fubini-Study J& &+ i4 1 43 &
o XPIFhE LIRG—), FL e aimdr

Green-Jensen A2, H

— rdt c 2 _
Tpns )= [ = | ddlogfi =

1 (2n o de 1
5 J Toglit(re”) |- = S loglif O)11 = 7, )

1148 Fubini-Study B &8 JF X 7F 24l th 4 T e
[,

ddlog | /?|| = (f#)zgdz/\dz
Hp
Tt s (r) = fr & j|z|<t —ndz AdZ
3 JLA5IE

AR, Zaleman 513 S I MR BEIE ob
— AN EAEEEEMN G, BEEZONEN. RSN
FEEMMIEH SR, WEWTXTMN
Qc CE|P"(C)Hy i 4T 1) Zaleman 5 HE(F1HL 1)

FlE " B F R C X R ok 5
P"(C) A g, FAEQ BN IERL Y HAL Y A7
ETFIfcF, SilztcQ, Hzy—>z0eQ, 1E
H I pu}i#i o > OFllp, — 0, fHI15

&n (&) = fu(zn+pné)
FECH) B4 b — B ST M CBL R P (ORI HE # (H

ol g.

TEFEEE BRI o B, 75 2 Picard Y €
H(51#2),

12" W ricoPr Ol — AL,

Hr, X 2P O i) —NHF4%, Di,Dy-, Dy
FPHC) L 2+ VS T, T X AL T -k —
&, #FFOANERD;, & fFCCD;, j=1,
2,20+ 1, WU FO SR B LR

4 TEIEWJIERA

4.1 EXE 2 HIIEH
HEB A AR, WIAF Az, |2l € A, (15

Jim (1 =1en*) £ en) = +o0
fzn+(1=|zaD2), z€A: |z <1, W
@ =0=1z) ff @+ (1= lzaD2)

L f(2) =

Hrp,
lzn + (1= 12a) 2l < Jzal + (1 =lzal) |2] < l2a + 1= |24 = 1
I
O = A =lza f* (@) =
(1=lealP) ) (1=1eal) £ )
1+ |z, 2
UL, lim £F(0) = +eo, FFLA, (fi}fEz= 0LARIERL,
i1 Zalcman 5| PR R M1, fE7E Sz, e A, 1EEX
S pn, pn—0, fHi15
8n (&) 1= fu(2n +pué) = g (&)
Hrr, g 2CHb 2P (C) LIk H Fiaalith 4k .
BT f(CARID;, j=1,2,---,2t+1, i Hurwite
EMAG g ©ARM D, 5 g(C)cDj, j=12,--,
2+ 1, HG1HE2 AL, gWEB, PG, £ 2 fHIE,
FIEM >0, ffifs

(1-1P) ff @) <M

I

)< (3)

M
1- |Z|2)

—

s LRI,

Tf “FS (r) = fo jz|<t

55X (3)M(4),

—dz/\dz (4)
2n



W5, %F: Landau & FU7E R 4 B B2 (W) k) 55

ERE F
waFS() JO JZ\<I 22 21 dz/\dz
Sl AL bRz = re 5, XE'&IJ
EdzAdZ:Zrdr/\%
2n 2n
i
do
Tfwps (1) < J;) flzl<t 2 22rdr/\ o =
2 2
jrdIJ‘ndﬂf 2rM dr:
)’
rdt p2n do
w4 (l_tz 1 -
2 r t M
M jo adi=—= —~log(1-1?) =
M? 1 M
TIOgl———log(1+r)
HEH 2 I, 0<r<1, I, BRI =
1
log ——
0( ogl_ )

4.2 it 1 BIERA
HEGEIEAEM > 0, M15(r% —22) * G+ @) <M
AT AR, WAz, L2l < r, (A
Jim (2 = eal?) £ e + @) = +o0

L@ = fan+a+ =z, l2d<1, H,

lzn+a+(r—|zp)z—al = |z, + (r—lza 2l <
[znl + (r = 1zaD 2] < lznl +1=|2al = 7

L@ ==z @ +a+r=1z.)2)

FFLL,
2 2\ o# 2 2\
o (PP)f@ra) (P -llP) @t
W)= 1zl ” 2
ik, lim £#(0) = +eo, FFLL, {fu}fEz= OALARIER,

i Zaleman 5| ¥ A] 51,
G pns pn—0, flifs
8n (&) := fu(@zn+pné) = g(§)
Hr, g@ZCHg 2P (©) AR F K alimh 2k .
HTA(OARD;, j=1,2,---,2t+1, #§H Hurwite
SEHAA, g ©OARMD;, Bg©cD;, j=12,,
20+ 1, HGIBE2 Al g MRS, FIE . ik

(r2 - |z|2)f#(z+a) <M

%z=0 U"Jf#(a)<

HAER Sz, €D, IEHL

SE -

[1] HAYMAN W K. Meromorphic functions[M].
Clarendon Press, 1964.

[2] HAYMAN W K. Some remarks on Schottky's theorem[J].
Mathematical Proceedings of the Cambridge Philosophical
Society, 1947, 43(4): 442-454.

[3] JENKINS J A. On explicit bounds in Schottky's theorem[J].
Canadian Journal of Mathematics, 1955, 7: 76-82.

[4] JENKINS J A. On explicit bounds in Landau’s theorem[J].
Canadian Journal of Mathematics, 1956, 8: 423-425.

[5] LATI W T. Ober den satz von landau[J]. Sci Record, 1960,
4:339-342.

[6] LAT W T. The exact value of Hayman’s constant in
Landau’s theorem[J]. Sci Sinica, 1979, 22(2): 129.

(7] HEMPEL J A. The Poincaré metric on the twice punctured

Oxford:

plane and the theorems of Landau and Schottky[J]. Journal
of the London Mathematical Society, 1979, 20(3): 435—
445.

[8] JENKINS J A. On explicit bounds in Landau’s theorem.
I1[J]. Canadian Journal of Mathematics, 1981, 33(3): 559—
562.

[9] CHERRY W, EREMENKO A. Landau’s theorem for
holomorphic curves in projective space and the Kobayashi
metric on hyperplane complements[J]. Pure and Applied
Mathematics Quarterly, 2001, 7(1): 199-221.

[10] THAI D D, TRANG P N T, HUONG P D. Families of
normal maps in several complex variables and hyperbolicity
of complex spaces[J]. Complex Variables, Theory and
Application: An International Journal, 2003, 48(6): 469-482.

[11] YANG L, FANG C Y, PANG X C. Normal families of
holomorphic mappings into complex projective space
concerning shared hyperplanes[J]. Pacific Journal of
Mathematics, 2014, 272(1): 245-256.

[12] RU M. Nevanlinna theory and its relation to diophantine
approximation[M]. Singapore: World Scientific Publishing
Company, 2001.

[13] ZALCMAN L. A heuristic principle in complex function
theory[J]. The American Mathematical Monthly, 1975,
82(8): 813-817.

[14] ZALCMAN L. Normal families:
Bulletin of the American Mathematical Society, 1998,
35(3): 215-230.

[15] EREMENKO A. A picard type theorem for holomorphic
curves[J]. Periodica Mathematica Hungarica, 1999, 38(1):
39-42.

new perspectives[J].

(%t 1 B


http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.4153/CJM-1955-010-4
http://dx.doi.org/10.4153/CJM-1956-049-4
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.4153/CJM-1981-045-1
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.1080/00029890.1975.11993942
http://dx.doi.org/10.1090/S0273-0979-98-00755-1
http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.4153/CJM-1955-010-4
http://dx.doi.org/10.4153/CJM-1956-049-4
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.4153/CJM-1981-045-1
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.1080/00029890.1975.11993942
http://dx.doi.org/10.1090/S0273-0979-98-00755-1
http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.4153/CJM-1955-010-4
http://dx.doi.org/10.4153/CJM-1956-049-4
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.4153/CJM-1981-045-1
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.1080/00029890.1975.11993942
http://dx.doi.org/10.1090/S0273-0979-98-00755-1
http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.4153/CJM-1955-010-4
http://dx.doi.org/10.4153/CJM-1956-049-4
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.4153/CJM-1981-045-1
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.1080/00029890.1975.11993942
http://dx.doi.org/10.1090/S0273-0979-98-00755-1
http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.1017/S0305004100023707
http://dx.doi.org/10.4153/CJM-1955-010-4
http://dx.doi.org/10.4153/CJM-1956-049-4
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.1112/jlms/s2-20.3.435
http://dx.doi.org/10.4153/CJM-1981-045-1
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.1080/0278107031000094963
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.2140/pjm.2014.272.245
http://dx.doi.org/10.1080/00029890.1975.11993942
http://dx.doi.org/10.1090/S0273-0979-98-00755-1

	1 问题的提出
	2 定义及符号
	3 几个引理
	4 定理的证明
	4.1 定理2的证明
	4.2 推论1的证明


