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MG dau

Mot trong nhitng bai todn quan trong cta Giai tich phtc hyperbolic
la tim cac dac trung khac nhau cho tinh hyperbolic cia mot khong gian
phitc. Nhu ta da biét méi khong gian phic taut 1a hyperbolic. Do d6 ta c6
thé nghién citu tinh hyperbolic ctia khong gian phiic thong qua viéc tim
hiéu tinh taut ctia khong gian d6. Diéu dé cho thay tinh taut 14 mot cong
cu hitu hieu dé nghién ctu 16p cac khong gian phiic hyperbolic hitu han
chiéu.

Tuy nhién khai niém taut khong ton tai trong hoan canh cac mién trong
khong gian Banach. Bang cach dua ra khai niém taut yéu va taut yéu dia
phuong clla mot mién trong khong gian Banach, Lée Mau Hai va Pham
Khic Ban [4] da thiét lap duge moi lien he gitta tinh taut yéu véi tinh
hyperbolic clia mot da tap giai tich Banach, dong thoi chiing minh dugc
moi lien hé gitta tinh taut yéu dia phuong véi tinh taut yéu ctia mot mién
khong bi chin trong khong gian Banach.

Muc dich ctia luan van nay 1a trinh bay tuong minh két qua noéi trén.

Noi dung ctia luan vin gom hai chuong:

Chuong 1: Mot s6 kién thitc chuan bi. Trong chuong nay ching toi trinh
bay céc kién thic chuan bi vé khong gian phiic hyperbolic, khong gian
phiic taut vd mot s6 két qua lien quan dén chuong sau trong truong hop
httu han chieu.

Chuong 2: Tinh taut yéu vad taut yéu dia phuong clla mot mién trong
khong gian Banach. Noi dung ctia chuong nay bao gom mot s6 khai niém
ban dau vé giai tich hyperbolic trong khong gian Banach; mdi lién hé gitta

tinh taut yéu va tinh hyperbolic ctia da tap giai tich Banach. Cudi chuong



la mot sb tieu chuan cho tinh taut yéu ctia mot mién khong bi chin trong
khong gian Banach.

Luan van dugc thyc hién va hoan thanh tai Truong Dai hoc Su pham
- Dai hoc Thai Nguyén dudi dy huéng dan khoa hoc ciia PGS. TS. Pham
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cho tac gia vé tai lieu va thi tuc hanh chinh dé tac gia hoan thanh ban
luan van nay. Tac gia ciing gti 10i cAm on dén gia dinh va cac ban trong
16p Cao hoc Toan K20a, da dong vién gitp dé tac gia trong qua trinh hoc
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Tac gia
Pham Thi Kim Dung



Chuong 1
Mot s6 kién thitc chuan bi

Trong chuong nay ching toi trinh bay mot s6 kién thic chuan bi vé

tinh hyperbolic va tinh taut trong truong hgp hitu han chieu.

1.1 Gia khoang cach Kobayashi trén khong gian

b

phic

V6i 0 < r <ootadit A, ={ze€C,|z| <7}, Ay = A, vagoi A, la
dia ban kinh r, A 1a dia don vi trong C.

1.1.1 Dinh nghia

Gia st X la mot khong gian phitc, x va y 1a hai diém tuy ¥ ctia X.
Hol(A, X) 1a tap tat ca cac dnh xa chinh hinh tit A vao X, duge trang
bi topd compact md. Xét day céc diem py = z, p1,...,pr = y ciua X, day
cac diem ay, ag, ..., ay clia A va day cac anh xa fi, ..., fi trong Hol(A, X)

thda man

fZ(O) =PDi-1, fz(az) = pi,\V/Z' = 1, ceey k.
Tap hop o = {po, ..., Pk, @1, -, Ok, f1,---, [} thoa man cac dieu kien
tren duge goi 1a mot day chuyén chinh hinh (hay cac dia chinh hinh) néi



x va y trong X.
Ta dinh nghia

k
d)((.%',y) = lgf{z pD(Oaai)aoé S QX,}’}7
=1

trong do €2 y 1a tap hop cac day chuyéen chinh hinh néi x va y trong X.
Khi d6 dx : X x X — R la mot gia khoang cach trén X va goi la gia
khoang cach Kobayashi trén khong gian phic X.

1.1.2 Mot s6 tinh chat ctia gia khoang cach Kobayashi

1.1.2.1 Néu f : X — Y 1a anh xa chinh hinh gitta hai khong gian phiic
thi f lam gidm khoang cach doi véi gid khodng cach Kobayashi, nghia 12

dx(z,y) > dy(f(r), f(y)), Vx,ye€X.

Hon nita, dx 1a gid khodng cach 16n nhat trén X thoéa man moi anh xa
chinh hinh f: A — X 1a gidm khoang cach.

1.1.2.2 da = pa la metric Bergman - Poincaré trén dia don vi A.

1.1.2.3 den = 0.

1.1.2.4 Gia st X la khong gian phitc. Khi d6, gia khoang cach Kobayashi
dx : X x X — R 1a ham lién tuc.

Trong truong hop X la da tap phtc ta c¢6 phép chitng minh don gian
déi véi tinh lién tuc ctia dy nhu sau:

1.1.2.5 Dinh 1y Gid su X la da tap phic. Khi do, gia khodng cach

kobayashi la ham lién tuc.
Chatng minh. Theo bat dang thitc tam giac ta co

v6i moi Zp,, Yn, T,y € X. Do dé dé chitng minh tinh lién tuc ctia dx ta chi

can chiing minh dx(y,,y) — 0 khi y, — .



Goi U 1a mot 1an can toa do quanh y méa song chinh hinh véi A™,

n =dimX. Ta co

dan (215 -y T0), (Y1, ooy Yn)) = max{da(z;, y;),i = 1,...,n}.

Vi U song chinh hinh véi A" nén theo tinh chat ctia gid khoang céach
Kobayashi ta c6 diy = dan» lién tuc.
Do d6, dx (yn, y) < du(yn,y) — 0 khi y, — y. Vay dx lien tuc. O

1.2 Khong gian phic hyperbolic

1.2.1 Dinh nghia

Khong gian phitc X duge goi la khong gian hyperbolic (theo nghia
Kobayashi) néu gia khoang cach Kobayashi dx 1a khodng cach trén X, titc

N

1a
dx(p,q) =0 p=q VpgeX

Khong gian phtic X dudc goi 1a hyperbolic day néu X 1a hyperbolic
va day doéi v6i khoang cach Kobayashi dx, tic 1a moi day co ban déi véi
khoang cach dx deéu hoi tu.
Nhan zét. Tt dinh nghia va tinh chat gidm khodng cach qua cac anh xa
chinh hinh ta c6 tinh hyperbolic ctia khong gian phiic 13 mot bat bién song
chinh hinh.

1.2.2 Mot s6 tinh chéat

1.2.2.1 Néu X,Y la cac khong gian phiic, thi X x Y 1a khong gian
hyperbolic néu va chi néu cd X va Y déu 1a khong gian hyperbolic.

1.2.2.2 Gi4 st X 1a khong gian con phiic ciia khong gian phtic Y. Néu
Y la hyperbolic thi X ciing la hyperbolic. Hay néi cach khac, khong gian
con ciia mot khong gian hyperbolic 1a hyperbolic.

1.2.2.3 Dinh ly (Barth) Gid s¢ X la khong gian phic lién thong.
Néu X la hyperbolic thi dx sinh ra té po tu nhién cia X .



Chiing minh. Ta c6 khong gian phic X la compact dia phuong véi t6 po
dém ducc, do d6 né metric héa dude béi dinh 1y metric héa Uruxon. Vi
vay c¢6 ham khoang cach p xac dinh t6 p6 tu nhién ctia X. Ta phai chiing
minh dx va p 1a so sénh dugc, tic 1a véi {x,} C X ta co6

p(x,, x) = 0 < dx(z,,z) = 0 khi n — oo.

Do dyx lién tuc nén tit p(x,,x) — 0 suy ra dx(z,,x) — 0 khi n — oc.

Ngugce lai, gid st dx(z,, ) — 0 ma p(z,,z) 4 0 khi n — co. Khi d6
ton tai s > 0 sao cho ¢6 day con (van ky hieu la {z,}) ma cac x, nam
ngoai p—cau tam x, ban kinh s.

No6i @, v6i & bdi mot day chuyen chinh hinh. Goi 7y 13 anh clia cac trac
dia trong dia qua day chuyén tréen, v : [a, b] — X.

Xét ham ¢ — p(v(t), ), day 1a mot ham lién tuc do d6 ton tai ty € [a, b]
sao cho p(y(ty),z) = s. Vay diém g, = v(fy) nim trén mat cau tam z
ban kinh s (d6i v6i metric p). Tu d6 theo dinh nghia gid khoang cach
Kobayashi ta co

dx (yn,x) < dx(zp,x) — 0 khi n — oo.

Do tinh compact dia phuong, day {y,} c6 day con {y,, } hoi tu t6i y
thuoc mat cau tam x, ban kinh s (d6i v6i metric p).
Khi do,
dx(y,x) = lim dx(yy,, z) =0,
ma y # x. Diéu nay mau thuan véi gia thiét X 1a khong gian hyperbolic.
Dinh 1y dugc ching minh. ]

1.2.3.4 Vi du
+) Dia A, va da dia A" 1a hyperbolic.
+) Mot mien bi chan trong C™ 1a hyperbolic, vi né 1a tap con mé ctia tich
cac da dia.
+) C™ khong 1a hyperbolic, vi dem = 0.



