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MO PAU

1. Ly do chon dé tai

Ly thuyét da thé vi phirc duoc phat trién tir nhitng nam 80 cua thé ky trudc
dua trén cac cong trinh co ban cta Bedford-Taylor, Siciak, Zahaziuta va nhiéu
tac gia khac. Pong vai trd quan trong trong ly thuyét nay 13 ham Green da phtic
hay ham cuc trj toan cuc. Ham Green da phtc véi nhitng diém ky di hitu han da
duoc nghién ctu boi nhiéu tac gia nhu M.Klimek, J.P. Demailly , E.A.
Poletsky, A. Zeriahi,...). Theo huéng ndy chung toi quan tdm dén ham Green
da phtrc véi cuc tai v cung trén khong gian parabolic, ham Green da phac vaoi
cuc logarit tai v6 clng trén da tap con dai s6 va trén mot da tap siéu 16i, dong
thoi sir dung céac két qua dat dugc cho viéc xap xi cac ham chinh hinh. Vi thé
chung t6i da chon dé tai nghién ctru: “Ham Green da phirc VA Xdp xi c&c ham
chinh hinh ”
2. Muc dich va nhiém vu nghién ciu

2.1. Muc dich nghién cuu
Trinh bay cac két qua cia Zeriahi vé ham Green da phtc va Xap xi cac
ham chinh hinh.
2.2. Nhiém vu nghién ciru

Luan vin tap trung nghién ciru vé:
- Ham Green da phtrc véi cuc tai vo cung trén khdng gian parabolic.
- Ham Green da phtrc vaéi cuc tai vo cung trén da tap con dai sd.
- Ham Green da phtic Vai cuc logarit trén da tap siéu I6i.

- Ap dung céc két qua dat dugc dé xap xi cac ham chinh hinh.
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3. Phuong phap nghién ctru

Dé giai quyét cac nhiém vu dit ra, chung toi da doc tham khao cac tai
liéu trong va ngoai nudc, tham khao va hoc tap cac chuyén gia cung linh vuc
nghién ciru. Dong thoi ké thira cac két qua va phuong phap cua M.Klimek, J.P.
Demailly , E.A. Poletsky, A. Zeriahi,... dé giai quyét cac van dé d3 néu ra ¢
trén.
4. B6 cyc ciia luin vin

Noi dung luan vin gom 52 trang, trong d6 c¢6 phan mé dau, hai chuong noi
dung, phan két luan va danh muc tai liéu tham khao.

Chuong 1: Trinh bay mot sé két qua, nhitng tinh chat quan trong nhat veé
Ham Green da phtc voi cuc tai vO cung trén khdng gian parabolic. D6 la su
khai quat hoa tu nhién dinh nghia cua ham cuc tri Siciak - Zahariuta trong £" .
Tiép theo, ching tdi trinh bay nghién ctru vé ham Green da phirc vai cuc logarit
tai vo cung trén da tap con dai s6 va trén mot da tap siéu I0i.

Trong chuong 2, ching toi trinh bay viéc mé rong mét vai dang co dién
cua ly thuyét da thé vi trong £ cho truong hop cua da tap con dai s6 X cua
£, Chang minh mét vai bat dang thie da thie da biét gidng nhu bat dang
thirc Bernstein —Markov va st dung ching dé trinh bay mot phép chang minh
ma&i tiéu chuan dia phuong Sadullaev vé tinh dai s6 ciia da tap con giai tich.
Tiép theo chling t6i trinh bay dinh ly Berstein- Walsh vé xap xi da thic tot nhat
cta cac ham chinh hinh trén mot tap con compact khong da cuc K cua da tap
X va st dung nd, clng voi bat diang thirc Bernstein-Markov dé nghién ciru céc
da thirc truc chuan. Dic biét, ching toi chirng minh rang néu K 1a tap compact

L - chinh qui, thi cac da thac truc chuan 1am thanh mét co s& Schauder trong
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khéng gian cac ham chinh hinh trén nhitng mién mirc con ciia ham Green tuong

ung.

Phan cudi clng cua chuong nay, chdng t6i trinh bay viéc s dung ham da
phtic Green véi cuc logarit da trong trén mot da tap siéu 16i D dé xay dung hé
tryc chuan Bergman trong khong gian trong Bergman ndo d6. Sau d6 ching toi
chi ra rang hé Bergman nay la mot co s& Schauder thuong trong khong gian
O (D) va tat ca cac khdng gian cac ham chinh hinh trén nhiing mién muc con
ctia ham Green tuong tng. Hon nita, ching t6i chi ra rang hé truc chuan nay
cho mot két qua chinh xac caa phép xap xi noi suy ddi vai cac ham chinh hinh
trén D . Bac biét, chdng t6i nhan dugc mot sy mo rong cho truong hop da phac
vé mot két qua co dién ciia Kadampata va Zahariuta.

Cubi clng 1a phan két luan trinh bay tom tat két qua dat duoc.
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Chuong 1

HAM GREEN DA PHUC

Trong chuong nay chung ta sé dinh nghia hai dang ham Green da phtrc
va trinh bay céc tinh chat quan trong cua ching. Cu thé 1 trinh bay mot vai két
qua vé ham Green da phuc trén khdng gian Stein va ham Green da phtc trén da
tap siéu Ioi.

1.1. Ham Green da phtrc véi cuc tai vo cung trén khong gian parabolic
1.1.1. Pinh nghia. Gid sz K 1a mét tgp con compact ciza £". Ham L - cuc
tri lién két véi K duwoc dinh nghia béi cong thirc sau:

(1.1) I, @ =logL, @>=supfya>vi Lyv/K £ 0}z1 £",
trong d6 L(£") 1a 16p cac ham da diéu hoa dusi u trén £", sao cho
supfvoo- logixiix T £ }< +¥

Ham nay duoc goi la ham L - cuc tri Siciak-Zahariuta.

Bay gio gia sir rang X trong mot da tap con giai tich bat kha qui cta £"
c6sé chieu n va K 1atap con compact khong da cuc cia X . Theo mot Binh
li cha Sadulaev, s& duoc nghién ciru chi tiét hon trong phan 2.3, ching ta c6
L, T L, (X) néuvachinéu X latap daisé.

Tat ca cac khong gian Stein duoc xét & day s& duoc gia thiét 1a bat kha
qui. Nhitng ham da diéu hoa duéi trén mot khéng gian phac da duoc nghién

ctu va dinh nghia boi J.P.Demailly ([Dm1]). Vé dinh nghia cua toan tir
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Monge-Ampére phic trén nhitng khong gian phtic chung toi da dé cap téi trong
([Dm1]). Nguyén li cuc dai ¢ day da dugc dua ra boi E. Bedford trong ([Bd] ).
Chung ta chi dé cap hai dang ciia ham da diéu hoa dudi duoc xac dinh trén mot
khdng gian giai tich phuc.
1.1.2. Pinh nghia. HAM u:X ® F ¥ ,+¥ ] goi la da diéu hoa duwéi trén
khong gian phizc X néu u la gidi han dia phwong ciia mét ham da diéu hoa
dwaoi trong mot phép nhung dia phuwong cua X .
1.1.3. Pinh nghia. Ham u goi la da diéu hoa dwéi yéu trén X néu né la da diéu
hoa dudi trén da tap phirc cia nhing diém chinh qui cua X va bi chédn dudi
trong mét 1an cdn cua méi diém don.
1.1.4. Pinh nghia. Khéng gian Stein X dwoc goi 1a parabolic néu nd c6 mgt
day vét can cac ham da diéu hoa dwdi lign tuc g: X ® F ¥ ,+¥ ]thod man
phwong trinh Monge-Ampeére phitc thudn nhdt, trie mét vai tdp con compact cia
X theo nghia dong, nghiala tontai R, - ¥ sao cho:

(1.2) @d°g) =0 trén &1 X;g00>R,}
Mot ham nhu vay sé& duoc goi la thé vi parabolic trén X .

Giast E B X, ching ta két hop voi E ham cuc tri sau:

(1.3) g X)=supfvoo;vi L(X,g),v/E £ 0} xIX

Trong d6 L (X,g) 1a ky hiéu 16p ham da diéu hoa dudi v trén X , sao cho
supfroo- grooix I X< +¥.

Véi tap con mé khac réng c6 dinh U B X, ta két hop mdi tap con

E b X, dung lugng ciia nd dbi voi U, dugc xac dinh boi céng thic :

(1.4) cap (E;U)= cap, (E;U)= exp(- sup{fg. co;x TUJ).
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Vidul Giasat X = £V, vadinhnghia g@>=1@>= loglzil, z1 £",trong

d6 1zIl 1a chuan trén £ . Mot cach dia phuong trén £V \ {0}, ham | @) chi
phu thuoc vao (N - 1) bién gan véi mot ham da diéu hoa. Khi d6 né thoa man
phuong trinh Monge-Ampére phuc:
(1.5) @dD)" = 0tren £M\ {0}

Diéu nay c6 nghia | 1a mot thé vi parabolic trén £V .

Khi d6 ham cuc tri g. két hop véi thé vi parabolic g = | bgi cong thuc
(1.3) con ham cuyc tri Siciak-Zahariuta |- dinh nghia theo (1.1) (xem dinh ly
1.2.1 phan sau). Chang han néu B¢:= {2 1 £";1zI £ r} vsi r > 0, thi d& dang
thay rang:

l,,@>=log” (zi/r), zT £".
Tong quat hon, néu g la mot thé vi parabolic trén mot khong gian Stein X , sir
dung nguyén i cuc dai ddi véi toan tr Monge-Ampeére phtc, ta c6 tong quat
hoa cua cong thic saucling: véi K, = & 1 X :goO £ logr} thi
U, 0= (@0O- logr) o> = max{goo- logr,0}x1 X ,r>R,.
Vidu 2. Néu X lamot khdng gian Steinva p : X ® £ la mot anh xa chinh
hinh thyc su thi ham dinh nghia boi g = loglp &, x I X , 1a mot thé vi
parabolic trén X , theo phuong trinh (1.5) va tinh bat bién cua phuong trinh
Monge-Ampére phac thuan nhat, nhu vay X la mot khéng gian Stein
parabolic. Bay gio chlng ta nhéc lai cac két qua quan trong sau:
1.1.5. Pinh li. ([Zr]) Cho tap con E B X, cac diéu kién sau 1a twong duong:
(1) E la da cuctrong X.
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(i) g-° +¥ ,trén X.
(i) E 1a L(X,g)-cuc, nghialatontai vi L(X,9);vY - ¥ sao cho
vIE® - ¥ .
(iv) cap,(E;U)= 0, véi tdgpconmg naodé U T X .
Hon nira, néu E la khéng da cuc trong X ,thi g2 T L(X,g).

1.1.6. Pinh nghia. Ham g goi laham Green da phic cua E Véi cuc tai vo
cung trén khéng gian parabolic (X, g).
1.1.7. Binh li. ([Zr]) Gia su K la mot tdp con compact khong da cucC cua X .
Khi d6 céc tinh chdt sau xdy ra :

(i) Téntgi mgthamss g > 0 sao cho:

g+ g 0L g oL g+gioo, "xIX.
(i1) Phuong trinh Monge — Ampere phuc Xay ra theo nghia dong:
@d°g ) = 0 tréen X \ K .

(iii) PG do canbang |, = (dd°gy ) thod man tinh chat:
Néu B I K latdp boreliansaochol, B)=1, (K) thi g, ° g trén X

Tinh chat (iii) 1an dau tién duoc ching minh d6i véi d6 do can bang tuong
dbi trong ([Ng-Zr]), & d6 né da duoc sir dung dé khai quat hod mot vai bat dang
thirc da thirc quan trong giong nhu (L") -diéu kién, dong vai trd quan trong trong
ly thuyét xap xi.
1.2. Ham Green da phitc véi cuc tai vo cung trén da tap con dai so

Gia str X 1a mot da tap con dai s6 bat kha qui cua £" ¢6 sé chiéu n . Theo

tiéu chuan caia Rudin va Sadullaev ([Rd],[Sd]), ton tai mot phép bién d6i don
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vicactoaddo s : £N ® £V, sao cho ton tai mot hang s6 ¢ > 0, véi tinh chat

sau:
(1.6) s (X)i {z= @4zDT £V 24 £ c(1+‘zszf)},
trong d6 2¢= (z2,,...2, ), 2#= (Zyors---Zy )
Vi thé anh xa xac dinh boi
poO = (5,00,..s, &), x I X, la mdt anh xa chinh hinh thuc
su, suy ra ham:
(1.7) good= loglpod, x1I X,
la mot vét can da diéu hoa dudi trén X . Theo phuong trinh (1.5) va tinh bat

bién cua phuong trinh thuan nhat Monge-Ampére dudi anh xa chinh hinh suy

ra:

@dd°g) = 0 trén X \ p " ({0P)
Theo nghia dong. Vi thé g 1a mot thé vi parabolic trén X , theo (1.6) thoa man
ude luong sau:
(1.8) -c+log" xI£ g" O£ c+ log* xI,"x T X,
trong 46 ¢ 12 hang s6 duong nao do.
Tir ude luong (1.8), suy ra véi batky E B X , ta c6 bat dang thic sau
le O£ g. 0cO"x 1 X,
Ky hiéu A (X) la dai s phan bac cac ham da thuc trén X , c6 thé dong
nhat voi thuong

£z J 1 X)),
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trong d6 1 (X ) la ideal da thirc cua X . Vi mdi sé nguyén duong d* 1, ta ky
higu A, (X )la khong gian tuyén tinh cac ham f T A (X) la han ché Ién X cta
da thirc trong N bién sé phic ¢ bac khong vuot qua d . Bac biét, ham nhu thé
thea man sup{(+ iy “[foof;x T X }< +¥ .

Khi d@6 ta c6 dinh ly sau:
1.2.1. Pinh ly. ([Zr]) Véi bdt ky tap con compact K T X taco:

g 0O = sup{%log|fo<)|;fi A, 0[], £ 1d° 1}, X1 X

Phéc thao chirng minh: Trudc tién ta s& chi ra rang cong thac sau vé ham cuc tri
0, Xay ra:
g 0= supfvoovi LX) v/K £ 0F"x1 X,
trong d6 L, (X) ky hiéu la I6p con cac ham lién tuc cua I6p L (X )= L (X,Q).
Piéu d6 co thé thuc hién dugc bang cach chirng minh rang méi v L (X) c6
thé dugc xap xi bai mot ddy giam cac ham lién tuc trong L, (X) (xem [Zr] bo
dé 4.1).
Khi @6 Binh 1y duoc suy ra tir B6 dé xap xi sau (xem [Zr], Bb dé 5.2):

1.2.2.B6 d@&. Cho v I L (X). Khi d@ véi bat ky tdp con compact E B X va
e> 0, ton tai mgt day cac so nguyén dwong d,,...,d_ va mét day cic ham da

thire f,,....T, véi f; T A, (X), j=1...m, sao cho:

&

v(x)£ sup gilog‘fj(x)‘%;ﬁ V(X)+ e, "xIE.

1£j£€m dj

=

Chung minh chi tiét hon (xem [Zr]).

Két qua nay c6 mot hé qua tha vi, bay gio ching ta s& mo ta no.
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Cho .U B X 1a mot tap con md, cb dinh, khac rong. Voi mot tap compact
K DX vadl ¥, dinh nghia hing s6 Chebyshev d™ cua K ddi vai U gibng

nhu hang sé sau:
t(KU) = inffIi*F T A IfL, = L}
D& rang thay rang:
t, (KU £t (K)Y 't (K), "d3 1"d'3 1.

Suy ra dang thac sau xay ra:
t(K,U) = |dr3111‘td(K,U) = d!@ll’& t,(K,D).

Hang s6 nay duoc goi 1a hang sé Chebyshev cua K déi vai U.
Két qua sau la hé qua caa Pinh ly 1.2.1:
1.2.3. Hé qua. Cho mét tdp con mé khac réng U B X , véi bdt ky tap compact
K I X, ching ta c:
cap,(K,U) = t(K,U).
& day dung luong c6 thé tinh toan dugc doi vai thé vi parabolic g xac dinh trén
X bai céng thac (1.7).
Trong phan tiép theo, chling ta s& dinh nghia ham Green da phuc véi trong Ky
di logarit trén da tap siéu 16i.
1.3. Céc so Lelong d6i véi ham da diéu hoa dwéi
Cho D la maot tap con ma trong £" va ky hiéu PSH (D) la non cac
ham da diéu hoa dudi u:D ® [ ¥ ,+¥ Jtrén D khong dong nhat véi - ¥
trén bat ky thanh phan nao caa D .
Choul PSH(D),vial DvaO<r<d, =dist(z,£" \ D), dat

S6 héa béi Trung tam Hoc liéu — Dai hoc Thdi Nguyén 10 http://www.lrc-tnu.edu.vn



www.VNMATH.com

M,@r)= ¢ u@+ rx)ds(x),

=1
ds(x) 1a do do duoc chuan hda trén hinh cau don vi trong £". Nhu da biét
ham r ® M (a,r) ting va 16i theo logr . Khi do ton tai giéi han :
n(u;a) = rIqi@rg] % :
Theo C.Kiselman ([Ks]), dinh nghia nay trung véi dinh nghia cua P.Lelong
(xem [LI]):
s, (B(a,r))

2n-2 !

(1.9) n(u;a) = lim

re o' W2n- 2r

trong d6 W,,_, la thé tich cta hinh cau don vitrong £ va
S, = %Vun = %ddcu Ub"*,

b 14 dang tiéu chuan Kalherian cia £" . Sé duoc dinh nghia trong cong thuc
(1.9) duoc goi la sb Lelong cta dong dd°u tai diém a, hoic 13 mat do cia U tai
diém a. So Lelong khong phu thudc vao viéc thay dbi chinh hinh cia cac toa
d6 (xem [Dm3]). Do d6 c6 thé dinh nghia sé Lelong ddi véi cac ham da diéu
hoa dudi trén cac da tap phuc.

Theo mot dinh Iy cua Siu ([Su]), véi u T PSH (D), cac tap hop
A(u,c) = {zi D: n(u,z) ? c},c> 0,

| tap con giai tich cua D . Dic biét, néu u™*(- ¥ ) P D, thi céc tap hop

A(u,c)(c > 0) la cac tap con hiru han cua D .
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1.4. Ham Green da phirc véi cuc logarit trén da tap siéu 10i
Tur bay gio tré di, ta ludn gia st rang D 12 mét da tap siéu 16i ¢d s6 chiéu thuan
tdy n theo nghia Stehlé ([Ste]) nghia Ia ton tai mot ham chinh hinh thuc sy
r:D® [ 1,0).

Giasirj :D® F ¥ ,+¥ ]la ham da diéu hoa dudi lién tyc sao cho tap

cuc cua | duogc xac dinh bai
Sj =1 Dj@)=-¥%}
la tap compact va tadp mat do cua j duoc xac dinh boi
Aj = {ai D: v(j:a)> 0}
la tru mattrong S; va giao voi mbi thanh phan cua D .
Mot ham nhu vay duoc goi 13 ham da diéu hoa dudi chap nhan duoc trén D .
Véi mdi ham da diéu hoa dudi chap nhan dugc j trén D, ta két hop véi mot
ham Green da phiic tong quat duoc cho bai cdng thire sau:
Gp(z;j ) = sup{u();u I Py(D,j)},
trong d6 Py(D,j ) ky hiéu 1a I6p cac ham da diéu hoa duéi U trén D sao cho
uf Otrén D va n(u;.)® n(j;.) trén D.
Vidu 3. Giast D la mot mién siéu 15i trong £ va
j.(2)=logiz- ai,al D

Khi d6 ham G, (.;J ,) trung véi ham Green da phuc G, (.;a) voi cuc logarit tai
diém a, n6 da dugc nghién ctu boi nhiéu tac gia nhu: Klimek ([KI1]).
Demailly (Dm 2]).
Tong quat hon, cho A = {(a, n,),........ (a,,n,)} D’ R; vatap
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p A
ja@=4 njloglz- aj} z1 D.

=1
Khi d6 ham Green G, (.;j ,) = G (.;A) két hop véi ham chap nhan dugc la
ham Green da phirc v&i mot sd hitu han cac cuc trong sé dugc xét bai Lelong
([L1]) va Zahariuta ([Zh2]).

Theo Demailly va Lelong, ham G_(.;A) la lién tuc va théa man phuong trinh

Monge - Ampére phuc:

(G, (;A)) = (20§ nid,

j=1
theo nghia dong trén D .
Vi du 4. Gia st D la mot mién bi chin caa £ , chinh quy d6i véi bai toan
Dirichlet co diénva K 1 tap con compact cuc cua D . Khi d¢6 ton tai mot day
{aj}j3 | céc diem cyc tri trong K va day {ej}} , C&c s6 thuc duong sao cho

ham dugc dinh nghia boi :
+¥
y(@z)= § e loglz- a
i=1

1 didu hoa dudi trén £ , dicuhoatrén £\ K vaS =y ‘¢ ¥>=K.
Khi d6 ham Green cia D két hop voi ham diéu hoa dudi chap nhan dugc y
ham ma chting ta da ky hiéu la G , trung v&i ham

¥
Geéar=§ eGy(z.a) wizl D va

j=1
Se=fIDGw=-¥}
=S, =fIDywm=-¥}
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+¥
That vay, rd rang DG ¢= § ejdaj = Dy van(y,a;)= e véimoi j* 1.Theo

i=1

binh ly 1.4.1 (s& dugc chitng minh & dudi), tacé DG = § n(y,a)d,

ai Ay
Tu dosuyra DG = DG¢= D, theo nghia d do trén D . Diéu nay c6 nghia
la G- G¢vaGg¢- y ladieuhoatrén D. Vithé S; = Sg=S, = K vavi
G va G¢tiéntsi 0 tai bién cua D, nén theo nguyén Iy cuc dai suy ra G = G¢.
Do d6 S; = K . Tuc la tap cuc cta ham Green trung véi tap compact cuc K
da cho.
Bay gio, chung ta xét mot dinh ly quan trong sau:

1.4.1. Pinh ly. Ham Green G = G, (;;j ) 1a ham duy nhdt thoa man cac tinh
chdt sau:

i) G 1 PSH(D)CL. (D\K),
trong do K = §; .

i) G@® 0 khi z® 9D

iii) n@G,a)=n(,a),"al D,
dac biet G@)=-¥ néu n(j,a)> 0.

iv) (ddG)" = (2p)"q u(j;a)"d, theo nghiadong trén D .

al A
Chang minh: Ky hiéu G la ham Green G,(.;J ). St dung ham vét can bi chan
r, chling ta co thé cat ham J ngoai mot 1an can cua tap compact S; va xay
dung mot ham da diéu hoa duéi j° thoa man j° + b= j trén mot lan can cua

S, va %= ar trén mot lan can cua bién cua D, trongdo a > 0, b la hang
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s6 thuc. Diéu d6 da chiang minh rang Py(D,j ) ! Z va cho Ioi giai day du, do
la:
PE£G trénD.
Theo mét két qua cd dién cua Lelong, mé rong nua lién tuc dudi G™ 1a da diéu
hoa dusitrén D. Vij° £ G trén Dva j° = ar trén mot lan can caa bién cua
D, nénsuy ra ii) duoc thoa man. Vi j°+ b= j trén mot lan cancua S; , nén
ta két luan:
nG;)£ n(;.)ténD.

Bay gid xét mot day ting (A, ) cac tap hiru hansao cho A, = JA, .
j

Ky higu G, la ham Green da phuc trén D lién két véi ham chap nhan

dugc j ;(z) = § n(j;a)logiz- al. RS rang (G;) la mot ddy giam cac ham da
al A

diéu hoa dudi trén D sao cho G(.;j )£ G, "j.. Vithé gisihan G = lim G,

j®+¥
1a da diéu hoa dudi trén D va thoa man bat dang thic G £ G trén D . D& dang

thdy rang tir dinh nghia G £ 0 va n(@2)* n( ;) tren D,suyraG £ G trén

D. Vay, chingtacé G = G%= 1lim G, trén D, suy ra G la da didu hoa dudi

J®+¥
tén D and n@G;)=n(3%)> n(;) trén D. Bat ding thuc nay va
nG;)£ n(;.) trén D suyra i) va iii). Hon nita, vi G = !@lrr; G, trén D,
J® +

nén theo Binh ly hoi tu cia Demailly ([Dm3]) va cong thirc

(@G, (:A) = (20)' & n'd, tacéiv).

i=1
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Chuwong 2

XAP XI CAC HAM CHINH HINH

Trong chuong nay chiing ta s& trinh bay xap xi da thirc tot nhat va tinh
dai s6 @ong thoi trinh bay xap xi tot nhat caa ham chinh hinh trén mién siéu 16i.
2.1 Bat dang thirc da thic trén da tap con dai S6

Gia stt X 1a mot da tap con dai sé cia £ c6sé chiéu n. Giast K 1a
mot tap con compact cia X va m la mét do do duong trén K .

2.1.1. Pinh nghia. Cap (K, m)) duoc goi la thod man diéu kién (L) tai mét
diém X, néu véi moiho F 1 A(X), thod man sup{lf of; f1F }< +¥
M- hau khdp noi trén K, thivéimeib> 1 ho

Fo=fp O£ 1 F}
bi chan dia phwong trong mét 1an can ciia diém Xo- Néu (K, m) thod mdn diéu
kien (L") tai moi diém x I K, chlng ta noi rang (K,m) thod man diéu kién
L).
2.1.2. Pinh nghia. Ta ndi rang m 1a mét dé do determining trén K , néu véi
moi tdp con borelian E 1 K, saocho m(E)= m(K). Thi g = g, trén X.

Theo Pinh 1.1.7, vai bt ky mot tap con compact khéng dacuc K I X , do

do can bang 1a mot do do determining trén K .
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2.1.3. Pinh ly. Cho K la mét tdp con compact khéong da cuc cua X va m la
Mot dé do dwong trén K . Khi dé cac ménh dé sau xdy ra:

(1) Gid sir m la dj do determining trén K . Khi d@é véi moiho F T A (X),

sao cho sup{lf of; f1F }< +¥ m- hau khdp noi trén K , ta co:

(2.1) Iiﬂ;fgpgéup{dilogﬁ oo; f T F,deg(f)£ d}%ﬁ O 6O, "x 1 X
NGi riéng, (K,m) thod man diéu kién (L") tai X, khi va chi khi K la L- chinh
quy tai X, nghiala g, lién tuc tai X,.

(2) (K,m) thoa man diéu kién (L") néu K 1a L- chinh quy va m I1a mét dg do

determining trén K .

x T K;sup|f ol < +¥§

fiF

Chang minh: bat E =

[Ty S

Theo gia thiét mE)= m(K) va m 1a d6 do determining trén K , ta co
O = gc. Tudinh ly 1.1.5 suy ra E khong da cuc trong X . Vi
M = {1/ deg(f))log|f|;f T F}H L(X,q)
bi chin duéi tai mdi diém cua E , nén theo B6 dé 3.10 ([Zr]) M 14 ho bi chin

duéi dia phuwong cac ham da diéu hoa dudi trén X . Gia st

7y

v = lim sup(sup{llog|f|;f I F,deg(f)= d}
d® +¥ d

vav lamés rong nura lién tuc trén . Do d6 theo dinh nghia cua E ,tacO v £ 0
trén E, diéu nay kéo theo u£ u” £ g = g, tren X . (2.1) dugc chung

minh.
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Tur (2.1) suy ra K 1a L-chinh quy tai X, khi d6 (K,m) thoa min diéu kién
L) tai X,y
Phan dao lai suy ra tr Binh  lyyyyy 121, vi  ho
F={f;f1 A,|fll, = 1d> 1} bi chin déu trén K. Menh dé (1) duoc
chirng minh.

Pé chang minh ménh dé (2) caa Pinh 1yyy, ta chi can chang minh rang néu
(K, m) thoa man diéu kién (L") thi m 1a mot do do determining trén K . Gia str
E 1 K la mot tap con borelian sao cho m(E)= mK )vacé dinh vi L(X)
sao cho u/E £ 0. Ta s& chang minh u/ K £ 0. Gia sir ton tai x, I K va
e > 0 sao cho u(x,) > 2e.

Trudc tién chd y rang theo chitng minh caa Binh lyi xap xi trong ([Zr], Pinh
i 4.4), khdng mat tinh tong quat, ta cd thé gia sir U lién tyuc trén X . Khi d6 theo
B6 dé xap xi 1.2.2, ton tai mot day sé nguyén duong d,,...,d_ va ddy ham da

thac f,....f, voi f; T A, (X),j =1..,m sao cho:

(2.2)  sup dllog‘fj‘;ﬁ v trén K va sup dilog‘fj(xo)‘ > e> 0.

1 jem 0 jem d;

Vi vEOtrén E va mE)=mK),nénho F ={f51£ j£mk? 1} 12
M- bj chan hau khip noi trén K . Vi thé ho
F, = fexp (- kde)ffs1£ j £ m k> 1}

bi chin déu trong mot 1an can ciia X, diéu nay kéo theo V(X,) £ e va dan toi

mau thuan véi (2.2). w
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Trong £V diéu kien (L") da duoc nghién ciru boi Nguyen T.V ([Ng])
va khai niém d6 do determining da dugc gidi thiéu boi Levenberg ([Lv]), nguoi
da chitng minh phan hai cua dinh Ii trong trudng hop nay.

Bay gio chung ta quan tim dén hé qua sau la su hoan thién cua bat diang thuc
Bernstein-Markov.
2.1.4. Pinh li. Gid sur K la m¢t tap con compact khong da cuc cua X va m
la mér dé do determining trén K . Khi dé véi bat ky sé mii p > 0, va bat ky
r>r,(K):= sup,;, (expgx &), déu ton tai mgt 1an cgn U cuia K va mét
hangs6 C = C (r,p)> 0 sao cho:

EBM), IF, € Crff] " f T AX),"d > 1,

o

trong do ||| .= (O |f|pdm)%.
K

Chiyrang néu K la L- chinhquy thi r,(K)= 1 vata duoc bat dang thic
Bernstein-Markov.
Chang minh.

Vi K khéng da cuc trong X , va m la mot @ do determining trén K
nén theo Dinh Ii 1.1.5 suy ra véi moi f 1 A(X),f' 0, thi |f| > 0. B¢
ching minh (BM),, thi ta chi can chting minh uéc luong sau:

Jim sup(sup /], f T AC. T 0D) £ 1(K).
Gia st rang d4o lai 1a dung, khi d6 ton tai mot s6 thuc r; > ry (K), mot day

tang cac s nguyén duong (d j) . va mot day ham da thirc khac khéng (fj)

i1 Pl

voi T A jT ¥, saocho:
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(2.3) Hfi HK ’ rldj Hfi Hp,m' "] ¥,

Tiép theo xét day:

Ta s buoc cho ho {d; * F,; j* 1} labichan m- hau khdp noi trén K . That
vay, dat:
Spy = X1 K 1d;?|F00f * m3,
Sy = USa,
e

2

va chi ¥ ring mS,)£ ~4 d?£2  Knido S=1]S, latip con
m j*1 6m m*1

borelian cia K thoa man m(S) = 0, va ho {dj'% F; J° 1} bichan tai moi

diémcua K \'S.Vay {d, ” F;; j* 1} labichan m- hiukhip noi trén K .
Baoi vay theo Binh li 2.1.3, ta ¢0 udc lugng sau:

(2.4) J!@lm sup(dl_log\Fj(x)\) £g.(x),"x1 X.

J
Lay sé thuc r, sao cho r,(K)<r,<r,. ViK B {x1 X;g;(x)< logr,}, nén

ap dung Bo dé Hartogs trén X ([Zr]), tir (2.4) ta thu dugc bat dang thic sau:
. 1
limsup(—Ilog|F.|| ) £ logr,,
mst p(dj g|F[,) £ logr,

diéu ndy mau thuin vai ude lwong (2.3). Vay dinh 1i dugc ching minh. W
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2.2. Pinh i Bernstein-Walsh trén da tap con dai sé

Trong muc ndy ching ta gia sit X 12 mot da tap con dai s6 n - chiéu cua
£", va giir nguyén céc ki hiéu nhu trong 1.2.

Véi mot tap con mo Wi X , ky hiéu O (W) 1a khéng gian Frechet cac
ham chinh hinh trén W, véi tdpd hoi tu déu dia phuong trén W. V&i mot tap con
compact K I X , ki hieu O (K) la khong gian mam céac ham chinh hinh trong
mot l&n can cuaK , duoc trang bi top6 gidi han qui nap.

Cho f 1a mot ham phuc lién tuc trén mot tap compact K I X , ta dinh
nghia:

(2.5) e,(f,K)=inf{|f - P|.;P T A(X)} dl ¥".

D6 1a sai s6 bac d trong xap xi tét nhat caa f bai da thic theo chuan déu
trén K .

Ta c6 udc luong ddi véi tbe do hoi tu toi 0 cua sai s6 nay.
2.2.1. Pinh ly. Cho K & tdp con compact khéng da cuc cia X , sao cho gy
la da dieu hoa dudsi trén X . Khi @6 véi moi r > ry(K):= sup, (expgy) va
véi moi q> 0, ton tgi mét hang sé ¢ (r,q)> 0 sao cho:

(2.6) e (f,K) £ c(r,q)r °||f "f1 OW,,)"d? 1.

.,
Pinh li nay dugc biét gibng nhu dinh Ii Berstein-Walsh va da dugc chiang minh

trong ([Zr]).

2.2.2. Chiy. Néu X la bat kha qui dia phuong nhu mot tap giai tich cua £V |
thi g la da diéu hoa duéi trén X . Trong trudng hop tong quat g, khong phai
lubn 1a da diéu hoa duéi ngay ca khi g, = g, , giong nhu cac vi du d chi ra

(xem [Zr]). Hon nita, néu K khong da cuc, thi g 1a da diéu hoa duéi yéu trén
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X va n6 cd thé cho mot dang yéu cua Binh Ii Berstein-Walsh theo céch sau
day: Cho ham da diéu hoa dusi va vét can vIi L(X), tap

Waod= 1 X:voo<logr}r? 1, va r,«d:= supexpv. Khi do
K

udc luong (2.6) xay ra véi W «> thay cho W (K), va r, D thay cho r, (K),
chi y rang trong truong hop néu v/ K £ 0,taco W (K)T W o (xem [zr]).

2.3. Tiéu chuan dai s6 d6i véi da tap con giai tich.

Trong phan nay, chlng ta sé trinh bay tiéu chuan dija phuong vé tinh dai

s6 cua da tap con giai tich cua £V .

Gia st Y 1a mot da tap con giai tich bat kha qui caa £ ¢6 sb chiéu n .

Ki hieu A(Y )= [JA,(Y ). dai sé phan bac cac ham da thuc trén Y nghia la
d3 1

véi mdi s6 nguyén dwong d, A (Y ) la khdng gian tuyén tinh han ché téi Y

cac da thic chinh hinh trén £, c6 bac I6n nhatla d .

Véi mot tap con mo khdng rdng ¢d dinh U DY |, ta c6 thé dé dang dinh
nghia nhu trong truong hop dai s, hang sé Chebyshev cua tap compact K ddi

voi U trongY Dbai cong thuc:

t(KU)= lim t,(K.U)= inft, (K,U),

trongdo t, (K,U)= inf{Jf[i/* : £ T AN ).Jf|, = 1}

2.3.1.Pinh li. ChoY 1 £ 14 da tap con gidi tich bdt kha quy c6 sé chiéu la

N. Khidé cdc diéu kién sau la twong dwong
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()Y 1ada tap con dai sé cua £"

(2) Ton tgi mét thé vi parabolic g:Y ® [ ¥ ,+¥ ] trén Y sao cho

log(1+ 1z]) = O(g(z)) trénY .
(3) Ton tai mét tdp con compact E 1 Y saocho L. I LE (V).

loc

(4) Ton tai mét tap con mé khac rong U BY  va mét tap con compact E 1 Y
saocho t(E,U)> 0.

Chitng minh: Piéu kién (1) p (2) theo tiéu chuan Rundin - Sadullaev xem
trong ([Rd], [Sd]), giéng nhu trong muc 1.2, & d6 n6 da duoc st dung dé xay

dung mot thé vi parabolic thoa man (1.8).

@) P (3) lard rang boi vi (2) suy ra véi bat ky tap compact E T Y ta co
Ip £ g trén X, va theo Pinh Ii 1.1.5 néu E khong da cuc trong Y , thi g. la
bi chan dia phuong trén Y . Vay (3) dugc ching minh.

Néu (3) thoa mén thi theo dinh nghia cua L. ta co:
f @€ |f]. (Lo @),z U;"fT A, @) "di N~

Bay gio ¢ dinh mot tap con ma khong rong U BY . Khi dé do (3),
M = sup{l; @z 1 U}< +¥ vabatdang thirc trén, taco;

r(EU)* 1/M >0 .

Vay (4) dugc chang minh .
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(4) p (1): Truéc tienchtiy rangdo (4), R = 1/t (E,U)< +¥ vata co:

~

@7)  [Fa)E |fR% "z 1 IAE)"dl ¥

Trudc tién chdng ta chirtng minh nhan xét sau:

Nhan xét: Véi moi tdp mo, lién thong khac réng U, I U va moei tdp con

compact khong da cuc K 1 U, taco t (K,U,)> 0.

That viy, dat:
*) yo= sup{%log|f @f T A )f]e £ 1d3 1},zi U.

Theo bat dang thuc (2.7), ta c6 y @£ logR,"z1U. Gia st rang
t (K,U,)= 0, v6i tap compact K i U,. Khi d6 ton tai mot day ting (di)rl
cdc sd nguyén dwong va mot day (fj )J_B1 cac ham da thac sao cho

f. 1 Ad, ¢ ),"j* 1vaudc luong sau xay ra:

] 1/ dj
(%) If]l, = 2 im (Jf],) " =
bat
W, @ = —Iog‘f (Z)‘ z1U,jI ¥
di R, | |
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Khi d6 w; la da diéu hoa duai trén U, va theo (*), (**), nd thoa méan cic udc

lugng sau day:

i) sup{w, @z 1 K}=10 "ji ¥

i) m, = sup{w, @z 1 U, }® +¥  khi j® +¥
i) waEsup{wanzi Epya,"ziu,"jly¥
Theo ii), iii) va Bo dé Hartogs, ton tai z, I U, sao cho:
&y, (z 0o
lim supg—J @) == 0
o

j®+Y¥ mj

Khi d6 bang cach xét mot day con, néu can, ta c6 thé gia sir rang:

WJ(ZO)_ 1> - : uJ ¥
m. 2!

]

Baoi vay ham dugc dinh nghia baéi cong thuec:

¥ow(z .
w(z):g‘i('()-l), z1 U,
=1 My

l4 da diéu hoa dudi trén U,. Theo iii) ta c6 wz,)>-¥ va theo i)

wiz)=-¥ vsizl K,dodé K 1adacuc. Nhan xét dugc chiang minh.
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Bay gio muc dich cua ching ta 1a ude luong sé chiéu cua khdng gian tuyén
tinh A,(Y ). Tas€ chang minh

lim sup < +¥

d® +¥

dimA, (/)
dn

va cho can trén cua gigi han nady theo ngdn ngit biéu dién cac hing s
Chebychev cac phan nho cua da tap gan diém chinh qui.

Choy, I U lamotdiémchinhquycaaY vaU, la motlan cantoa do cua
Y, 1a anh cua mot &nh xa song chinh hinh h 1én dia mo U ¢ nao d6 c6 tam tai
goc trong £V.Véi mdi f 1 A,(Y), dinh nghia ¥0:= foh™* 1a ham chinh hinh
trén Ug, va ky hieu Q, = {#of T A,(v)} void 1 ¥". Bay gio khai trién mdi
ham chinh hinh F T Qy thanh chudi Taylor trén da dia U ¢

Fz)= § bz, z1U¢

aiN"
hoi tu déu trén céc tap con compact cia U £.

Co dinh mot da dia mo V ¢c6 tam tai goc trong £ ma ta co thé gia sir la
da dia don vi. Cho K ¢ 1a da dia dong c6 ban kinh 0< s < 1, c6 thm tai goc
trong £". Codinh 0< s <t<1;khido K¢= K¢l KgI VebUE Néu dat

T.(z)= 4 bz* véi mI N, thi tr chudi Taylor trén va bat dang thac

al€m

Cauchy ta c6 udc lugng sau:

S}Jp‘F(Z)— ’Tm (Z)‘;E tm ||F|L/¢’ "E | le "m 3 m,,

zI K¢
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trong d6 m, 1a mot s nguyén du lon phu thuoc vao s vat .
Tur wdc lwgng nay suy ra ngay:
@ dist (F,P,(£")£t"|F|, .. "FIQ"m3 myg,
trong d6 P_(£") la khdng gian tuyén tinh cac da thac N bién sb phuc co bac

khéng 16n hon m va khoang cach duoc tinh todn theo chuan déu trén

K¢= K¢, tuc la trong khong gian Banach (UK 9 céac ham lién tuc trén K ¢.
Theo nhan xét ¢ trén R(s) = 1(KS,V ) < +¥ , vakhidd ta cod udc luong sau:
r

(b) I, £ Ifl RS, "F1 A() "di ¥

Vi K la L- chinh quy trong Y , nén do do can bang |, 1a mot do do
determining va theo Pinh Ii 2.1.4, n6 thoa min bat dang thuc Bernstein-
Markov (BM),. C6 dinh r > ry(K) = 1, ton tai mot s6 thuc duong d, > 1 sao

cho:
(©) Il £ rffle, "1 AQ),"d? dy,

Gia str khong gian Hilbert H 1a khong gian con déng cua L*(K ,dl ) duoc sinh

boi thu hep 1én K caa ham chinh hinh trong mét 1an can coa K , va H 1a anh

cia H qua phép dang cau.

f® ¥o=foh '
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Khi @6 tdng hop céc bat dang thic (a), (b), (c), ta co
(2.8) distg(F,P,(£M) £ r't"R(s)! |Flq
véi "F1Q,"m=* m,"d>* d,.

Chon k > 1 sao cho ton tai s T (0,1) véi s'Re>< 1, taco thé tim t 1 (s,1)

var > 1saocho r = rt“R(s) < 1. Khi d6 theo (2.8), ching ta két luan :
29) disty(F.Py(E") £ 1 [Flly < [Flls, "F 1 Q,."d> dy.

Bay gio gia s rang dim Q, > dim P, (£"), véi d * max{d,;m, } nao do.
Khi d6 Q, C(P (£"))" ' {0} Liy motham F,' 0, F, 1 Q, C(P,(£"))".
Vi ham nay, ta c6 |F

ollg £ distg(Fy, Pg(£")). Diéu ndy mau thuan vsi (2.9),

do d6 suy ra bat dang théc
dimQ, £ dimP_(£"): k"d"/n!.
Boi vay voi d du lontaco
(2.10) dimA; (Y) £ k"d"/n!,
trongdo n =dimY .

T d6 suy ra Y 1a dai s6. That vay, gia st J 1a ideal cac da thuc thuoc

£ [,.2,....,2,] ddng nhat tri¢t tiéu tren Y ,va Z = loc(). Khi d6 Z la da
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tap con dai s6 cua £". Theo Nullstellensatz, ideal bj triét tiéu cua Z duogc cho
boi 1(2)= Rad J = J.Vithé véid dulon

dimA, (Y) = dim £ [z,,2,....2, } J
= dim£ f,.2,...2, Y 1(2) = h,(d)

13 da thac Hilbert cua da tap con dai s6 Z, ma bac cua né dung bang

m = dimZ. Khi d6 theo (2.10), vi d¢dulon h,(d) £ k"d"/n!,

suyra m£n. ViY I Z labatkhaquycosdchieun,néntaco m=n va
Y 1a thanh phan bat kha quy cia Z , do d6 Y 1a da tap con dai s6 c6 s6 chiéu

n . Binh lyi dugc chirng minh. W

2.3.2. Cha y: Phép ching minh ma ching ta trinh bay & trén cd thé thuc hién
duoc nhiéu hon diéu d3 duoc phat biéu trong dinh 1y. Trong thuc té ¢ thé thu

duoc mot ude luong vé bac cua da tap con dai s6 Y bai vi hé s6 chinh cua da

) - M aj(Y )Q n ’ \ A N - X

thirc Hilbert h, (d) bang é—lid , trong d6 d(Y ) la bac cua da tap con dai s6
nto

Y , @6 1a s giao diém cua Y va (N - n)- phang trong £". Theo uéc lugng

(2.10), ta két luan d(Y ) < k", trong d6 k thoa man wéc lugng sau:
s‘Re>< 1,vsis1 (0,1), trongdd R(s) = 1/ t(K, V).

k > I|®ng inf(logt (K,,V )/ logs). Nhu vy ta co uéc lugng sau vé bac coa Y :

d¢v )£ (Iirrg@ionflogt K.,V )/ logs)".
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2.4. Pa thirc tryc chuin trén da tap con dai so.

Cho X la mot da tap con dai s6 c6 sé chiéu n trong £". Ching ta giir

nguyén cac ki hiéu trong phan 1.2. Dit:
_ — T N.,a§ &b. )
s=s)=4fal¥";z2°1 ¢ bt a1},
trong d6 | = I(X), la ideal da thirc cia X va &°;b £ a}, la khong gian con

cac da thic trong £ [z,,....,z, ], sinh béi céc don thuc §£,,b £ a}, va £ Ia

quan hé thi ty trén ¥V,
Khido §£*;a 1 S}I1adoc 1ap tuyén tinh modulo 1 . Chon mét song anh

a:¥®S,saocho [a()£[a@+1),"jI ¥, vaxétcacham don thirc Xac

dinh trén X bai céng thuec :
e, 0= XV j 1 ¥.
Cho K la mot tap compact khong da cuc cua X, va m la mot do do

determining trén K . Khi d6 theo Dinh 1i 1.1.5, h¢ (g, )  1a doc 1ap tuyén tinh

J'3

trong khong gian Hilbert L*(K,dm).

Theo phuong phap truc chuan ¢ dién cua Hilbert-Schmidt, ta c6 thé xay

dung tr hé ndy mét hé truc chuan (Bi)r , trong L*(K,dm), bao gom cac ham

da thirc trén X , goi 1a cac da thic m- tryc chuan trén K . Khi d6 ki hiéu:
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d,=[a()=deg(B,) il ¥.
Gibng nhur trong chuong 1, ta ki hiéu g, 1a ham Green da phuc trén K va
W(K)= W= {xi X ge 6O< Iogr}, r>1.

2.4.1. Binh li. Cho K la tdp compact khéng da cuc cua X va m la mgt dé do
determining trén K . Khi dé hé m- truc chudn (BJ.)P0 la mét co sé

Schauder cua khong gian O(X) thod man tinh chat:

*

g
F =g, tren X \ Kx,
1%}

& 1 )
lim Supa|09|BJ|

trong d6 Kx = {x I X;g,00= 0} la bao da thirc cia K trong X .

Hon niza, néu K 1a L - chinhquyva g, = g, la da diéu hoa dwéi trén X,
thi (B J.)1_3 . cing la mgt co s¢ Schauder thong thwong cua tdt ca céc khdng

gian O (R ), va O (W) véi r > 1, thod mén woc hrong sau:

1

lim q‘Bj va)dj =r, "r>1.

j®+¥

Chang minh: Ki hi¢u L2 (K,dm) la khong gian con déng ctia L? (K,dm) sinh

boi han ché 18n K cua cac ham da thuc trén X .
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Cho f I O(X).Khidotheo Pinh 1i2.2.1, f/ K T L; (K,dm), diéu nay suy ra

ta ¢6 khai trién sau :

+

¥

f =

Qoo

B;(f)B; trong L’ (K,dm),

0

—
1

trong do B;(f)= (‘)KfB_jdm j1¥.

Vi deg B, = d , nén theo cch xay dung B, I (Adj_l)A va hé s trong khai

trién trén thoa man udc lugng sau:

(2.11)

B (F) £ inf{[(‘)K(f- P)B_jdrr{;Pi Adj_l}, il ¥

Cho uf L(X)Ia motham vétcantrén X , dat
D, ={xI X :v(x)<logr}, r>0.
Khi d6 tir (2.11) suy ra véi r > r = sup, (expv) va g > 0 tuy ¥, tn tai mot
hing sé ¢ (r,q)> 0 sao cho :
B (F) £ c(r,q)p |

Mt khéc, boi 1y do tuong tu nhu viéc dua dén uée lugng (2.4), ta ¢ thé ching

(2.12)

s il ¥
minh riang:

(2.13) 1im sup(ilog‘B.(x)‘) £gx),"xI X.
j®+¥ dj ]

Khi d6 theo bo dé Hartogs va (2.13), ta két luan rang véi mdi tap compact

E b X c6 udc lugng sau:
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1
(2.14) lim sup(HBjHE)dj £r, "r> Slép(expg,:).

j®+¥
Layp > r, tir (2.12) dén (2.14) ta thdy chudi § B (f)B, hdi tu trén mdi tap
compact E cua X . Chudi nay xac dinh mot ham chinh hinh F trén X , ma
theo khai trién & trén nd tring véi f m- hau khap noi trén K . Vi m 1a d6
do determining trén K , nén tir Binh li 1.1.5 suy ra hai ham trung nhau trén mot

tap con khong da cuc cua X , diéu nay kéo theo f = F trén X .

Nhu vay khai trién ham f c6 hiéu lyc trong O (X ). Vi thé ta phai ching minh

rang hé (Bj) la mot co sé Schauder trong khéng gian O (X). Néu K la L -
chinh quy va gk 1 da diéu hoa dudi trén X , thi ta c6 thé lay v = g, va khi do
D, =W, Véi p>p,=r(K)=1.Boivaynéu f I O(W) vsir> 1, thiti
(2.12) va (2.13) suy rachudi § B (f)B, hoi tu chuan trén mdi tap compact

cua W, diéu do da kéo theo (Bj) la mét co so Schauder trong khdng gian

OW).ViRe = | W, nénsuyra h¢ (B,) ciing la mot co s¢ Schauder trong
r>1

khong gian O (R9). Uéc lugng lim (HBJ' va)%j =r, "r>1suyratyr

J®+¥

(2.12) va (2.14) bang cach dua vao B (B,)=1"j I ¥.

Bay gio ching ta s& két hop mot ham da diéu hoa dudi chap nhan dugc
trén mot mién siéu 16i cua £ véi mot hé truc chuan kiéu Bergman trong mot

khéng gian Bergman cd trong sé Xap i nao d6 va ching minh no 1a mot co so
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Shauder trong khéng gian cadc ham chinh hinh trén nhirng tap mac con maé cua

ham Green da phirc trong ung.
2.5. Heé truc chuan Bergman trén mién siéu 16i
Cho D l1a mot mién siéu 1di trong £, W I PSH (D) sao cho e Ia
kha tich dia phuong trén D . Ta ki hi¢u
Woz>=wW @>+ 2log(1+ 1zR),z i D),
va dat

H=H, = 0°(DWY),

khong gian trong Bergman cac ham f 1 O (D) sao cho ‘f ‘Ze'w |a kha tich theo

nghia Lebesgue trén D, véi chuin tuong tng dugc xac dinh bai cong thic:

I = o IfFe e,
trong d6 dl , 1a d6 do Lebesgue trén £".
Cho EPD va E, = UB(a,r) voi 0<r <dist(E; £"\ D). Khi do
alE
theo bat dang thirc gia tri trung binh ta co:

1
W2n r 2n

2
IF]: € o Ifldl,, £ C @i,
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trong d6 C ) =

- supe’®. Tu d6 suy ra bao ham chinh tic
W, I ziE,

H, ® O (D) latuyén tinh va lién tuc. W
Ta can két qua xap xi sau déy:
2.5.1. B6 dé&. Cho D la mét tdp con mé siéu loi cua £ vaW 1a mér ham da
diéu hoa dwéi trén D sao cho e 1a khd tich dia phirong trén D . Khi d6
khong gian trong Bergman H, = O”(D,W9) Ia trd mdt trong khong gian
o (D).
bat
A=4fI1D:va=[v(,a)- n]* 1}
trong 46 [t ]ky hiéu phan nguyén cua t .
Tu gia thiet A ' A véi | di 16n, nhu vay bang quy nap ta c6 thé dinh nghia
mot day {j }: ) cac s6 nguyén duong theo cach sau:
(2.15) l,b,=01=min{>0:A" &}
., = min{ >1;%al A n@>n, (a)}, k3 1.
Ta ciing c6 thé dinh nghia cac khéng gian con:
H, = {1 H,;n(oglf[,x)>n oo,"xT A }
Cha y rang:
fiH UfIH, Dfoo=0"xIA,"al ¥"jal£ n_oo.
Suy ra H, 1a khong gian con dong cia H co s6 chiéu hiru han.

Ta xét bd dé sau:
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2.5.2. Bb dé. Gid sir {(ao, no),-- (g, nq)} la mét hé hitu han cdc diém cé trong
sotrong D” ¥~ théa man a ' a Vvdij! k,vaal ¥" véi 1al= n,. Khi do
tontgi f 1 H, sao cho:

D*f (a,)= 1 va n(log|f|.a,)=n;,, O£ j£q.
Ching minh: Ta c6 thé xay dung mot da thac P 1 C [z,,...,z,] thoa man
nhitng diéu kién can thiét. De nhan duoc ham f I H,, théa médn cac diéu kién
tuong tu, ta can diéu chinh P theo cach sau. Gia sar X 13 mot ham thuoc 16p
C* véi gia compact trong D sao cho X =1 trén mot lan can cua tap
{ao,al....,aq}, khi @6 c6 mot ham u thuoc Iop C* saocho f =u- cP
thuoc H,, vabi triét tiéu tai bac du 16n tai mdi diém cta chiing. Dieu d6 c6 thé
thuc hién bang cach &p dung L - w6c lugng Hormander dé giai phuong trinh
u = q(cP)= PYc i trong

y =W+ § (n+n)logj- aj‘z,

0£ j£q
trong d6 n, = |a| (xem [Hor]). W
Bay gio ta cho mét vai nhan xét sé& sir dung vé sau:
Nhan xét 1: Gia sz n = sup{n(j ;a);al D} Khi ds taco
(2.16) L <1, £l +k "kI ¥,

trong d6 K 14 sé nguyén dwong nhé nhat hogc bang 1/ n.
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That vay, viham x ® n(x;j ) lantaliéntuc tréntrén D van(x;j )= 0
néux I D\K ,trong dé K Ia compacttrong D, néntontaibi D thoa man
n;j)=n>0.Datl¢= | +k thinl¢ nl, + Lva @l¢- nl> i, - n]

Vi n=n(j,b) rongdo b1 A, nén bét ding thic (2.16) duoc suy ra tir dinh
nghia (2.15). Vay nhan xét 1 dugc ching minh. W
Nhanxét2. Véimsik1 ¥, H 1 H vaH ' H

I -

That vay, theo dinh nghia (2.15) cua |

(v ton tai bI A sao cho

n, (0)>n(b). Tr BO de¢ 252 suy ra ton tai fI H, thoa man

n(log|f|;b) = n, (b) va n(log|f[;x)=n (x)+ 1 voi xI A, x' b. Vi

n.. 072 nx)+1, nénter H =1 H,;n(og|f|.x)>n, 0o,"xT A}

suyra f1 H \ H, . Vay nhan xét 2 duoc ching minh. w
Bay gio vai moi k T ¥, dat:

M, = {(a,a)i A ¥"alg nlk(a)}

m =M)= 3
al A,

va vsi mdi (@,a)1 M,, ky hieu H, ., la tap hop duoc xac dinh theo cach

k,a,a
sau
@17y fI1H,,UflHva

%Daf(a)= 1, D°f@=0"b"' a,lb|£ n (a)
% D*f(x)= 0, "Jo|£ n (<),"x T A \ @3
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Két qua sau 1a co sé cho viéc xay dung cua ching ta:
2.5.3.B6dé. Giasr k1 ¥"va(@aa)l M,. Khidé tacé cic tinh chit sau
1) H_ . la tdpcon l6i, dong khac réng cua H, chra trong H,k_l.

2) Ton tai mét phan tir duy nhat g =g . I H___ ¢6 chudn nho nhat trong

H, . ticla

k,a,a

o= o1 1)

3)Neu f 1 H,, n(loglf|,x)>n (x),"xT A \@3va n(log|f|,a)> lal
thi f ~ g, ,,trong H,

NoOi riéng, g, 1 H,Z va g I H CH ~ néu ki¥" va
n_(@<lal£n@).
Hon nita, véi k1 ¥ ,vaal A co dinh, {gk,a,a; al£ n, (a)} la mét hé truc
chudn .
4) V6i moi k1 N h¢ {gkﬂya,a; @a)i M, ,\ MK} la mét co so trong khong
gian H, C HI:+1 (nhdn xétrang M, = & va H =H).
Ching minh: R6 rang H,,, 1a tap con 16i cua H, duogc chira trong Hlk_lva
theo B6 dé 2.5.2, n6 khéc rdng. Tir uéc lugng

1

2
IF2 & ey IFfal, £ C oy
2a r

suy ra H,_,  ladong trong H . Vay khing dinh thir nhat dugc ching minh.
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Khang dinh tha hai cua bo dé 1a hé qua tryuc tiép cuaa dinh ly phép chiéu

doi véi tap con 161, dong H, __ cua khong gian Hilbert H, .

Dé ching minh khang dinh thi ba, truéc tién chi y rang néu f T H,, thoéa méan

cac diéu kién cua Bo dé thi véi batky | 1 C taco g- I f1 H,,,, trong d6
9= 0y, - Dodotaco:
lg- 15 £ fgl. "11cC.
Vi
lg- 1F[F = [gl + I FIFIF- 2R, @1 F),
trong d6 (.1) k¥ hi¢u Ia tich vé huéng trong H,,, nénvei | = (1/[f|")(g|f)

ta co (g‘f)= 0. Noiriéng, taco gl H'.
Pé chirng minh khang dinh tht tu, gia s ta di cho mot ho cac sé phic
{Ia,a; @a)il Mk}théa man

(2.18) 8 |
(a,a)i M,

Cho (a,a) I M, cé dinh va chi y ring theo dinh nghia (2.17), ta c6 cac tinh

=0

a,agk,a,a

chat sau:
D%y, (a)= 1
D’g,.., ©)=0 "@®b)I M, ,bb)' @a)
Do d6 theo (2.18), ta cé I = 0, diéu do chung to hé dang xét la doc Iap

tuyén tinh. Vi theo dinh nghia, s6 chiéu cia khong gian H, nhiéu nhat Ia bang
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: ¢ J@a)l a Mot co s& cua khong gi ", mano I
nén suy ra hé¢ 19,..;@a)l M, ¢ la mot y cua khong gian H, ano la
a, )

mot khong gian con c6 sé chiéu 1a m . Béi vay s6 chiéu cua khong gian

H CH’

I

Clam,, - m_vanhuvay he g, ..;@a)T M\ M} 1a mét co

k+1

so cuia khong gian H CH'’

Tir B dé 2.5.3, suy ravoi méi k1 ¥,he {g,.,,..;@a)I M., \ M}
la mdt co s¢ cua khong gian H, C H|:+1 . Vi hé nay sap thir ty thanh mot day va
4p dung vao qué trinh tryc chuan hoa Hilbert - Schmidt tiéu chuan ta nhan

dugc mot co so truc chuan {hj; m <j&£ mm} cua khong gian H, C Hl“

Bing cach nay ta nhan dugc mot hé truc chuin {hj}_  trong khong gian
J3

Hilbert H, ma ta goi Ia hé truc chuan Bergman cua khong gian Hilbert H,, két
hop véi ham chap nhan dugc | .
Bay gio dat:
p=1l, g =l num £j€£m_ vakl ¥
Tir cach xay dung o trén, ta c6 c4c tinh chat quan trong sau:
hyTH, CHy, "jT¥".
Hon nita, theo (2.16), bat dang thic sau dugc thoa man:

p,£q £ pj+k,"j3 1.
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2.6. Hé Bergman la mét co sé¢ Schauder trong khéng gian cac ham chinh
hinh.

Ta s& chang minh ring hé truc chuan Bergman {hj}_ 1du:qc xay dung
JS
trong phan trén 1a mét co s& Schauder trong khéng gian Frechet O (D) va mot

vai khong gian trung gian khéc.

Xét nhitng mién mac con cia ham Green :
D, = {zi D; G, (z;j )< Iogr}, O<rf£1
vachiyring D, = D.
Trudc tién, ta can biét vé dang diéu tiém can trén cua hé truc chuan
Bergman.

2.6.1. Bé dé. Hé truc chudn Bergman {hj;j 3 1} & mét co sé truc chudan

trong khong gian Hilbert H, thoa man woc lwong sau:

_ €1 0 _ -
(2.19) lim supg—log‘hj @)L G, (j)"z1 D
[

oy B,
Chwng minh: Theo cach xay dung, hé {hj}j} 1|a mét hé truc chuan trong H,
Ta chang minh nd la toan phan. That vay, gia su f I H, thoa mén f ~ h
trong H , v6i moi j* 1. Vih, | Hg“j véi moi j* 1,néntaco fi H, voi
moi k3 0 do d6 f triét tiéu tai mdi diém cua A, voi moi k> 0, tai bac

n, @= [inG;a)- n]* 1. Theo gia thiét trén J , diéu do6 kéo theo f triét
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tidu tai bac vo cing tai mot diém cua mdi thanh phan cia D . Khidé f © 0 trén
D . Diéu d6 da ching minh khang dinh dau tién cua Bo dé.

Pé chimg minh wdc lwong (2.19), ta ¢b dinh ai D va r> 0 sao cho
B_(a,r)i D . Khi d6 theo bét dang thic gia trj trung binh va |h,|= 1 "j* 1,

ta co:

2 1 .

Bar) WanZ” Oﬁ(a,zr)

2
(2.20) |, h[dl,, £ — sup " =Ca».

2n 2iB@,2r)

Véi mdisd nguyén j I ¥°, dat

z1 D.

u, @ = i(Iog‘hj @ logC (r))+ 2 log 2”@
P, b T

Khi d6 U, 1a da diéu hoa dudi trén D, u £ 0 trén B(ar) va vi

n(log|h;;a)* p;n@ ;a)- n nén ta co:

(2.21) n(u;;a) = pin(log‘hj‘;a)Jr pl3 n( ;a).

] ]
Viu £ 0 trén B (a,r) nén B6 dé Schwarz ¢6 dién va bét dang thic (2.21) suy
ra:

5 . Iz - al "o 7 ni T *
(2.21) u, @£ n( ,a)logT, zI B@r)"jI ¥ .

Bay gio dit u@>:= lim supilog‘hj (Z)‘ voiz1 D.
p.

j®+¥ i
Theo (2.20), day {(1/ p,)logfn | j * 1} la diy ham da didu hoa dusi bi chan
trén déu dia phuong trén D . Khi d6 két qua co dién cua Lelong (LL11]) da chira

rang ham chinh qui hoé nta lién tuc trén U™ cua u 1a da didu hoa duéi trén D .
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Viuay>= lim supu; @>, véi moi z i B(ar), néntheo (2.21) ta co bat dang
] +

thic:
Iz - al
r

Céc bat dang thuc (2.21) va (2.21) kéo theo n(u”;a)® nG;a) vau £ 0

(2.21) u" @£ n(;a)log ,"z1 B@,r).

trén B (a,r) voiméi B (a,r)1 D. Boivay u” £ G, (;j ) tren D W
Budc tiép theo bao gom céac ude lugng dudi nhan dugc trén hé Bergman

boi ude lugng hé dbi ngau caa no.
Gia sit {n },., 1a hé ddi ngdu trong H¢ lién két voi he {hj.}j} _duge dinh ngha
bai cong thac sau:

he(t)= o f hedl,, f1H
2.6.2. Bo de. Voimai j * 1 dang tuyen tinh lién tuc hé: H, ® C c6 mgt thac
trien duy nhat thanh dang tuyen tinh lién tuc h¢ trén méi khdng gian
O (Dr)(O <rg 1), théa man cdc woc lwong sau:

Véibdtky 0<t <s <r £ 1,téntgimsthangssC (t,s)> 0 sao cho:

1/2
h'(F)€C(t;s)t ™ ((‘)Ds|f|2dI2n) i L1 o(D,).
Chéng minh: Gia st f 1 H,, taviét f=1f +g, trongdo f,g T H, voi

g, 1 H, . va|f| nhotayy.
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C6 dinh mot ham ¢ 16pC* véi gia compact trong D sao cho X ° 1 trén
D, véigiatrong D, va 0£ ¢ £ 1. Ta sé xay dung cac ham: theo cach sau:
fi=cf-u,g = f- f,trongdé u. cantim théa man nhitng diéu kién thich

]

hop.

Pé lam diéu do, ta ap dung tiéu chuan L*- uéc lugng cua Hormander (HorJ)
véitrongsd y, =W + (29, + 2)G, (;j )- V6imdi j T ¥7, ton tai mot ham u,
l6p C* trén D sao cho:

ﬁujzﬁ](cf)z fqc trén D

thdéa man ude lugng sau:

‘“j‘ze_yj o Par Vi
s dl,, £ §[ffc[edl,,.

O @+ ey .

Vi supp (ﬂ c)i D,/ D, vae’ s t*"%" trén D\ D, , tir (2.22) suy ra ta co:

(2.22)

2
£ C, ,s>)2t'2“i'2(‘)D e "dl,,,

2 e !
2.23 N U | ———
( ) OD J‘ (1+ |Z|2)2

trong d6 C_(t,s) 1a mot hang so chi phu thuc vao t va s

Hon nira, tir fu; = §(cf)= f9c trén Dsuyra a la chinh hinh trén D, . Gia
stal D, var>0saocho B(@2r)l D,.Khidoé theo bat ding thic gia tri
trung binh, vai ‘z - a‘ =r taco:

y.
su pg(a,Zr) e’ N

Wzn r 2n ODs

@2) aft—0y

2 - .
u;eVidl .
W, I SB@n .

2
u;[dl,, £
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Theo (2.22) va (2.24) ta cé:

(2.25) sup log|u, (2)‘2 £ - 2nlogr + supy;(B@2r)+0 ()

2 arr
trong d6 O (L) ky hiéu 1a hing sé doc 1ap véi r . Nho ¢6 cac tinh cht cia ham
Green d3 dugc thiét 1ap trong phan 2, tir (2.25) ta c6 cac ude lugng sau:
(2.26) n(loglu;a)® (@ + YnG;a)- n>qnG;a)- n,"al A,"jT ¥’
Bay gio xeét cac ham sau:

fj =cf- u,

g =f-f=(1- c)f+u,.
Khi d6 do qu; = q(cf)=fqctren D, f.,g; lanhang ham chinh hinh trén
D vatheo (2.23), f,,g. I H, . Hon nira, vi g, = u, trén D, nén tir (2.26) suy

rag; I Hq . Nhuvay h, | Hg“j , ta cO dong nhat sau day:

(2.27) het)= ¢ (- g))nje"dl, = ¢ fihe"dl,,.

Ta s& uéc lugng f, = cf- u,. Ap dung bat dang thuc Minkowski's va

udc luong (2.23), ta duoc:
(2.28)

(6,

2 % 1/ 2 . 2 1/2 A 2 1/2
fj\e dIZn) £(0D5\f|e dIZn) +Cit q(ODS|f|e dIZn)

1/2
g 6
e ey [ffe™) iy,
trong d6 C, = C, (t,s) 1a hang sé chi phu thudc vao (t,s ). Ap dung bét ding

thizc Cauchy - Schwarz cho (2.27) va theo (2.28), cudi cung ta duoc udc lugng:
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.1/ 2
o

& Q
(2.29) he(f) £ C,t e E(‘) fre™s "fio@,)" il ¥,
Ds

7]
trong 46 C, = C, (t,s) 1a hing s chi phy thuoc vao (t,s ).

Uéc lugng (2.29) da ching minh rang h¢ la dang tuyén tinh lién tuc
trén H,, vaito pd sinh boi to pd cua O(D,). Vi H,, la khdng gian con tru mat
cua O(D,), nén suy ra h¢ c6 thé duoc théc trien duy nhat thanh dang tuyén tinh
lién tuc trén O(D,) sao cho néu 0< r, < r, £ 1, thi thac trién toan tu lén
O(D,,) camsinh trén O(D, ) mot toan tr gidng nhu thac trién 1én O(D, ). Gia
su ky hiéu hj* la sy mo rong néu trén. Khi d6 tir (2.29) dé thay hj* van thoa
mén céc udce lugng gidng nhu h¢. Bo dé dugc ching minh, W

Bay gio chling ta s& chang minh két qua chinh ciia phan nay.

2.6.3. Binh ly. Hé Bergman {hj;j 3 1} la mét co s truc chudn cia khong gian
Hilbert H, sao cho hé song truc giao h, hj*}: lamgt co s¢ Schauder thong
thwong trong mai khéng gian Frechet O(D,) (0< r £ 1) théa mén céc tinh

chdt sau:

1. Tinh chdt ngi suy :

Gigaswr i (0,13 va f 1 O(D,), khidé véimsi j1 N™ hiéu f- § ij:lhi*(f)hi
bi triét tiéu tai méi diem x I A & bdc n, (x).

2. Tinh chat xdp xi

Giasir i (0, 1% va f I O(D,), khi dé tinh chat xap xi tiém cdn sau xay ra:
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~
—

£ =, "s1(01).

Q[-|-|-|-|O¢
- | w

j
J!@lrﬂé supaf - ia;lhi (f)h.

9|

»

3. Dang diéu tiém can :

A

. )1/rj _ S,"S I (

o
=

lim (\hj

j®+¥

4. Tinh char dang cau:

Néur i (o, 1k va {CJ} lamgt day céc sé phuc, thi ta co:
]3

+

¥ 1r,

e L
r

Qo

ch, hditutrong O(D,) U lim sup‘cj

1 j®+¥

—
1

Chirng minh : Trudc tién chi y rang néu f T H,, , ta c6 khai trién sau:

¥

oo

(2.30) f= hgf)h; trong O(D).

—
1

That vay, theo Bo dé 2.6.1, d6ng nhat (2.30) duoc thoa man trong khdng gian

2 ’
H, . Do |f| £ #(‘,E f|dl,, £ Ca>|f|° nén bao ham chinh tic
2a r

H, ® O(D) latuyén tinh liéntuc, do dé (2.30) xay ra trong O(D).
Bay gio, cé dinh r I (0,1). Gid st E D D, va chon
O<d<t<s<rsachoE bD,.

Khi d6 theo (2.19) va B6 dé Hartogs co dién, ton tai mot hang sé
M = M(E,d)> 0 sao cho:

I = e h@[€ Md”, "> 1,

Uéc lugng nay két hop voi cac ude lugng p, £ ¢, £ p, +K,"j > 1va (2.23)

kéo theo:
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d"
th

1
(2.31). (&, [fldl,)z "1 0(@,), "j* 1.

0], € Me(s)

Uéc lugng (2.31) chi ra rang véi mdi f T O(D,), chudi § h;(f)h; hoi tu trén
moi tap con compact cua D, téi mot ham chinh hinh trén D_, ma ta s¢ ky hi¢u
la T (f). Theo B6 @ 2.6.2 va Binh ly Banach - Steinhauss, toan tir tuyén tinh
T :0(D,) ® O(D,) lalién tyc trén khong gian O(D, ).

Theo (2.30) taco T(f)=f néu fI H,.Vitheo B6de25.1, H, latru mat

trong O(D, ), nén ta co:

¥

Qo+

(2.32). f =4 hi(fh trong O(D,).
1

—
1

Diéu nay da ching minh rang hé song truc giao {(hj’h;)}j3 A mot co so
Schauder cua khong gian O(D )(0<r £ 1).

Khi do tinh chat ngi suy duoc suy ratr (2.32)vah; 1 H, CHy, "jT ¥
Chitng minh tinh chat 2. Giasi r I (0,1) cé dinh, g (0,r) va f 1 O(D,).

Theo ching minh phan truéc ta c6 (2.32) xay ra.
Chon d,t,s sao cho 0< g<d<t <s < r.Khidoapdung (2.31) voi

E = D_q, ta duoc:

Kk +¥
233) Hf 5 mon) £ a ph,
j=1 by I=k+1
+ ¥ A
£CHfl- & (d/t),"ki ¥
j=k+1
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trong d6 C¢ la mot hing sé6 khéng phu thudc k. Khi d6 tir (2.33) véi

0<g<d<t < r,suyratacoudc lugng sau:

~
-
=

e 4
t

QI+~

k
k!@'ﬂ supgﬂf --a hj(fh,

i=1

&

Cho d tién téi g va t tiéntsi r trong bat dang thuc trén, ta dugc ude lugng
trong tinh chat 2 cua dinh 1y.
Chieng minh tinh chit 3: Uéc lugng (2.19) cua B6 dé 2.6.1 va Bo dé

Hartogs kéo theo bat dang thac sau:

234 limsup(h,[, ) € r, v T [0.1]

j®+y
Mgt khéc vi hi(h.)= 1vei j* 1 bat ky , nén tir wéc luong (2.23) cua Bo dé
2.6.1suyrarangnéu 0<t <r <1, thitacd:
1£ Cdt,r)t™ ™ thHE RS
diéu nay kéo theo bat dang thirc sau xay ra:
(2.35) liminf(, )5t o]

Udc lugng (2.34) va (2.35) kéo theo uéc lugng tinh chat 3 cua Dinh ly.
Chirng minh tinh chat 4: Cho {cJ.}J.} lamét day trong £ var i (0, 13. Gia str
chudi § c;h; hoitutrong O(D,) toi f 1 O(D,), khidotacé c, = hi(f)
v6i j 3 1. Nhu vdy udc lugng can tim duoc suy ra tir (2.11). Phan dao duoc
suy truc tiép tir woc lugng cua tinh chat 3. Pinh 1y duoc ching minh. W
2.6.4. Hé qua. Hé tric chudn Bergman {h;};:, théa man woc luong tigm can

Sau .
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) : 1 * "o §
Go(:j) = (lim supp—jlog\hj\) (z),"z1 D.
Chitng minh: Bét dang thuc G, (z;j )* (lim suppilog‘hj )@, "z 1 D. suy
oy
ra tir B6 dé 2.6.1. Ta chiang minh bat dang thirc nguoc lai:

Gy(z;j ) £ (lim suppilog h)"@). "z 1 D.

j®+y j
Gia st rang véi diém a I D nao d6 bat dang thuc sau clng khéng thoa man .

Khi d6 theo tinh nira lién tyc trén, ton tai mét hinh cau B(a,2r) B D sao cho:

lim sup(ilog‘hj(z)‘) < logr = Gy(a;j ),"z I B(a,z2r).

j®+¥ pJ
Theo B6 @& Hartogs, ta ¢6 uéc lugng sau
1
. D
(2.36) Tim sup (th B(m) <r.

Gia st f1 O(D,). Theo Binh Iy 2.6.3, chiing ta c6 the khai trien ham nay

thanh chudi nhu sau :

¥

e +

(2.37) f =34 h(f)h, trong OD,).
1

—
1

Theo udc lugng (2.23) va (2.36), chudi § h (f)h, nay hoi tu déu trén moi
tap compact cua D, EB(a,r) va xac dinh mot ham chinh hinh thac trién f
theo (2.37). Vi B(a,r) E D_, nén diéu nay mau thuan véi D_ 1a mot mién

chinh hinh ([Hor]). W
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KET LUAN

Luan van da trinh bay:

- Nhitng tinh chat quan trong vé ham Green da phuc voi cuc tai vd cung trén
khong gian parabolic.

- Céc két qua nghién ctru vé ham Green da phirc Voi cuc tai vd cing trén da tap
con dai s6 va ham Green da phuc v&i cuc logarit trén da tap siéu 16i.

- Mé rong mét vai dang co dién cua ly thuyét da thé vi trong £ cho truong
hop cua da tap con dai s6 X cua £". Chang minh mét vai bat dang thic da
thirc d3 biét giong nhu bat dang thic Bernstein — Markov va sir dung ching dé
trinh bay mot phép ching minh tiéu chuan dija phuong Sadullaev vé tinh dai s6
cua da tap con giai tich.

- Ap dung céc két qua dat duoc dé xap xi cac ham chinh hinh:

+ Chirg minh dinh Iy Berstein- Walsh vé xap xi da thac tét nhat cua céc
ham chinh hinh trén mot tap con compact khong da cuc K cua da tap X va su
dung né dé nghién cau céc da thic truc chuan.

+ Str dung ham da phic Green véi cuc logarit da trong trén mot da tap
siéu 16i D dé xay dung hé tryc chuan Bergman trong khdng gian trong
Bergman nao d6. Chi ra rang hé truc chuan nay cho mot két qua chinh xac cua
phép xap xi ndi suy dbi vai cac ham chinh hinh trén D . Dic biét, ching toi
nhan duoc mét sy mad rong cho truong hop da phuc vé mot két qua cb dién cua

Kadampata va Zahariuta.
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