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M& RONG DINH LY RIEMANN
VE THAC TRIEN ANH XA CHINH HINH

Nguyén Thi Lé Huang
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DAT VAN BE

Dinh Iy Riemann v& théc trién 4nh xa chinh hinh phét bi€u nhu sau:

Gid st f: X\ A — C" Ia 4nh xa chinh hinh bj chin dia phuong, trong dé A 14 tap con gidi
dich véi d3i chigu 16n hon hodc bing 1 (codim A > 1). Khi d6 f théc trién dwgc thinh 4nh xa
:hinh hinh F : X — C™.

Pinh ly Riemann néi trén gir mdt vai trd hét sirc quan trong trong gidi tich phirc nhigu bién.
Jo viy viéc mé rdng dinh ly trén di vi dang dwgc nhitu nha to&n hoc trén thé giéi quan tim.
Tiép tuc theo hwéng nghién céru d6, myc dich cda bi bio ndy 1A mé réng dinh ly Riemann bing
:Ach thay tip dich C bing nhungg khong gian phirc tdng quét hom.

Truée hét néu thay C™ bing mét khdng gian phitc tdy ¥ thi djnh 1y s& khéng con ding nira.
>han vf dv sau ddy sé ching td digu dé:

Gidst  m:O"I\{0} — CP" (3, 21, ', Znt1) = (21522 1+ 2 Zng]
3 phép chiéu chinh tic. Do CP™ la compact nén 7 12 4nh xa chinh hinh bj chin dja phwong.
Tacs  n((6 0,0, -, 0) =a((1, 0, 0) vb

(€ & 0, 0) ==((1, 1,0,--,0) VE#0O
Do fim m((6 0, 0)) # Jim m((& & 0, 0)) nén 7 khong théc tridn dwgc thinh 4nh
ca chinh hinh F:C™+! — CP".

Pén diy mdt can hdi rit ty nhién dwgc dit ra la trong nhimg ditu kién ndo cda khéng gian
shire Y thi dinh ly Riemann 13 déng khi thay th tap dich C™ bdi khéng gian Y7

D& gidi quyét cau héi trén trwde hét ta dwa vio mét s8 dinh nghia sau:

)1. Pinh nchia:

Gid stk X vi Y 12 hai khéng gian phirc. A 13 mét tip con khéc réng cia X. Ta né ring 4nh
@ f:X\A— Y labj chin dia phuong trén X néu véi mdi diém z € X, ton tai mdt lan cin U
da z trong X sao cho f(U\ A) compact twomg déi trong Y.

2. ?!nh nghia:

Gid st M 1 khong gian phifc. Ta néi ring M c6 tinh chit théc trién chinh hinh bj chin dia
shuong (viée tit 13 LBHEP) néu véi moi &nh xa chinh hinh bi chin dia phwong f: X\ A — M,
rong d6 A 13 tip con gidi tich codim A > 1 trong da tap phie X, thi f d8u théc trién dwgc thinh
inh xa chinh hinh F: X — M.



Dinh Iy Riemann cho thiy ring C" (n > 1) 14 khéng gian c6 LBHEP.

03. Dinh nghia (xem Kobayashi [3]):

Gid st M 13 khéng gian phite, D = {z € C: |z| < 1} 14 dia don vi m& réng trong C. Gid l\l“
p va ¢ 13 hai diém tiy ¥ cda M, p # ¢. Xét ho cdc 4nh xa chinh hinh {f; : D — M}, vi ho

"

di¢m {a;}}, théa min f1(0) = p, fi(a:) = fi+1(0), fnlan) = . Lap t3ng Ell'(ov a;), trong dé

p 12 metric Bergman - Poincaré trén dia don vi D. D4t dy = inf ( i (0, a;)) 0. Ta thily dp
ot

thda min céc tién dé v& gid khodng céch 1a:

dum(p, q) = dm(9,p) Vp, g€M
du(p, r) S dmlp, 9) +dular) Vo, g reM
du(p, ) 20 Vp, qeM

Gid khodng cich dps dwoc goi 13 khong gian phirc hyperbolic néu dps 13 khodng cich (nghia
18 dar(p, g) = O khi va chi khi p = q).

1. Dinh Iy chinh:

Gid sit X ld khéng gian phic. Khi 6 X c6 LBHEP khi va ch{ khi mos tgp con md lién théng
compact twong doi trong X déu ld khong gian hyperbolic.
Chitng minh:

(=>). Gid st ton tai mot tap con mé lién théng compact twong d8i X, trong X ma Xo khong
12 khéng gian hyperbolic. Gii st X; 13 tip con mé lién thong compact twong d3i trong X ma
Xo © X1. Do Xo khong 1a hyperbolic nén sup{hx,(f(0)) : f € Hol(D, Xo)} = 2, trong d6
hx, 13 metric Hermite trén khéng gian ti€p xic Zariski TXo cda Xo. Vi vay ton tai mét diy
{fu} € Hol(D, X,) sao cho hx,(fn(0)) = rn — oo khi n — c0. Vé&i moi n > 1, xét inh xa chinh
hinh g, : Dr, — M nhw sau

gule) = fu(Z) veeDr,

trongdé Dr={z€C:|z| <r}, Vr>0.

Ap dung b3 d% tham 8 héa cda Brody (1], t3n tai diy 4nh xa chinh hinh {p, : Dr, — X0},
sa0 cho A, (¢} (0)) = 1 véi moi n > 1 va {pa} héi tu déu dén p € Hol (C, X). Ta :6 p # const
VI g, (9'(0) = "lilr;o(pL(O)) = 1. D& thiy (C) ¢ Xy € X;, vi thé X, chia duwdng thing phirc
(khéng tAm thudmg) @ : C — X C X.

Diit ¢ » h = udz ® d7, trong d6 u 13 ham nhfn khong &m trén C vi u(0) = 1.

Chon r > 0 sao cho u(z) > 0 khi |z| < r. D§t m = inf{u(2) : |z| < r} > 0. Xét 4nh xa
¥(2) = p(r.e}/?), z € C\ {0}. Ta cé ¢ 14 4nh xa chinh hinh tir C'\ {0} vio X; — X, bi ch¥n dia
phurong, do dé ¥ théc trién dwoc thinh 4nh xa chinh hinh § : € — X.

Dit § » h = vdz ® dz. Xét trén C \ {0} ta cé:
Teh=gpuh=r2elp. ﬂ-.u(re"')dz@di
2

Véi y € R\ {0} ta c6 v(iy) = r?|e/W[2 - o u(ret/iv) = 2|~ WP Lhr w(re=(1/¥))

s
>k m=mg
= v



Mt khéc v(0) = limu(iy) = lim 22 = oo, DiRu d6 v3 I,

(«). Gid s f: M\ A — X 13 chinh hinh, bi chin dia phuong, trong d6 A 13 tap con giki
ich v&i codim A > 1 trong da tap M. Xét a € 4, do f bi chin dia phwong nén ton tai lin cin mé&
7 cda a trong M, ton tai tap con md tap con mé lién théng compact twong d8i X, chira trong X
ao cho f(U'\ A) compact trong X,.

Xét 4nh xa chinh hinh flins : U\ 4 — Xi. Do X 14 hyperbolic nén theo dinh ly Kwack
3} fluya théc trién dwoc thanh 4nh xa chinh hinh F : U — X; < X. Viy 4nh xa chinh hinh

: M\ A — X thac trién dwoc thanh 4nh xa chinh hinh F: M — X.

. Dinh ly:

Gid st X ld khong gian phicc. Khi d6 X c6 LBHEP khs v& ch{ khi moi anh za chinh hinh by
hin f:C — X (téc ld f(C) € X) @éu ld dnh za hdng.
Thing minh:

(=). Gi s f : C — X 12 dnh xa chinh hinh bi chin. Khi d6 t3n tai tp con m& lién théng
ompact twong d8i X, trong X sao cho f(C) C X;. Do X c6 LBHEP nén X, I hyperbolic (theo
linh ly 1), vi vdy f 1A 4nh xa hing.

(<=). Ta phdi ching minh moi tip con mé lién théng compact twong d8i cda X 13 hyperbolic.
314 s ton tai X, 12 mdt tap con mé& lién théng compact twong di cda X 13 hyperbolic. Gii si
Bn tai Xo 1d mét tip con mé& lién théng compact twong ddi cda X ma X, khong 13 hyperbolic.
J3p ludn tuong ty nhu trong chimg minh dinh 1y 1, t3n tai tip con mé lién théng compact twong
18 X, € X vi dnh xa chinh hinh ¢ : C — X, ma ¢ khéc hing. Khi d6 ¢ : C — X chinh hinh, bj
hin va khic hiing. Pitu nay vé Ii.
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GENERATING THE RIEMANN THEOREM ON THE EXTENSION
OF HOLOMORPHIC MAPPING
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The main aim of this note is to generate the Riemann theorem on the extension of locally
wounded holomorphic mapping functions. We prove that a complex manifold X has the locally
ounded holomorphic extension property (shortly LBHEP) iff every relatively compact open subset
f X is hyperbolic. Moreover, we also prove that a complex manifold X has LBHEP iff every
olomorphic map from C into X with the image f(C) C X is constant.



