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LOI CAM DOAN

To1 xin cam doan day la cong trinh nghién ctu cua riéng t61. Cac tai
liéu tham khdo trong luan van 1a trung thyc. Luén van chua ting dugc cong

bo trong bat clr cong trinh nao.

Tac gia

P6 Thi Lan Huong
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LOI CAM ON

Ban luan van dugc hoan thanh tai Truong Pai hoc Su pham - Dai hoc
Thai Nguyén dudi su hudéng dan cua PGS.TS. Pham Hién Bang. Nhan dip
nay toi xin bay to 1ong biét on Thay vé su huéng dan tan tinh, hiéu qua vai
nhimng kinh nghiém trong qu4 trinh nghién ctru dé hoan thanh luan van.

Xin cam on Ban chu nhiém Khoa Sau Pai hoc, Ban chu nhiém Khoa
Toan, cac thiy co gido Trudong DPai hoc Su pham - Pai hoc Thai Nguyén,
Vién Toan hoc va Truong Pai hoc Su pham Ha Noi da giang day va tao diéu
kién thuan 1gi cho t61 trong qué trinh hoc tap va nghién ctru khoa hoc.

Xin chan thanh cam on Truong Pai hoc Su pham - Pai hoc Thai Nguyén,
Trudng THPT Khang Nhat - Tuyén Quang ciing cac dong nghiép di tao diéu kién
gitp do toi vé moi mat trong qua trinh hoc tap va hoan thanh ban luan vin nay.

Ban luan vin chic chin s& khong tranh khoi nhimg khiém khuyét vi
vay rat mong nhan duoc sy dong gop v kién cta cac thiy cd gido va cac ban
hoc vién dé luan van nay dugc hoan chinh hon.

Cudi cung xin cam on gia dinh va ban be da dong vién, khich 1¢ toi
trong thoi gian hoc tap, nghién ctru va hoan thanh luéan van.

Thai Nguyén, thang 6 nam 2013
Tac gia

P6 Thi Lan Huong
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MO PAU

1. Ly do chon deé tai

Ham Green da phitc dong mot vai trd rat quan trong trong 1y thuyét thé
vi phtrc, n6 da duoc nhiéu nha toan hoc trong va ngoai nudc quan tim nghién
ctru nhu: Siciak, Zaharjuta, Lelong, Klimek, Zeriahi, Dan Coman,...va dat
dugc nhiéu két qua sau sic vé ham Green da phirc va xap xi cdc ham chinh
hinh. D6 1a su tong quat hoa két qua cua Siciak - Zaharjuta trong £" va trong
truong hop dai s6. Mot sé két qua vé ham Green da phtic voi cyuc logarit trén
da tap siéu 161, d6 1a sy tong quat hoa ctia ham Green da phirc véi cuc hitu
han, da dugc nghién ciru bdi Lelong, Klimek, Demailly, Zaharjuta, E. Amar,
P.J. Thomas, Dan Coman,...

Tuy nhién nhitng cdu trac ctia ham Green da phirc voi nhiéu cuc van
con duge biét rat it. O ddy chung tdi chon dé tai ~ Tinh chinh qui ciia ham
Green da phitc véi nhiéu cuwe”. Cu thé, chung toi s& nghién ctu tinh
C*! - chinh qui ctia ham Green da phirc v6i mdt cuc, tir d6 nghién ctru tinh
chinh qui cia ham Green da phtrc vi nhiéu cuc. DE tai ¢6 tinh thoi sy, da va
dang dugc nhiéu nha toan hoc trong va ngodi nudc quan tdm nghién ctru.

2. Muc dich va nhiém vu nghién ciru
2.1. Muc dich nghién cuu

Muc dich chinh cta luan van la trinh bay mot s6 két qua trong viéc
nghién ctru tinh chinh qui cia ham Green da phirc vé1 mot cuc va nhiéu cuec.
2.2. Nhiém vu nghién cuu

Luan van tap trung vao cac nhi€ém vu chinh sau day:

- Trinh bay tong quan va hé théng cac két qua vé cac tinh chat cia ham
da diéu hoa dudi, ham da diéu hoa dudi cyc dai, ham cuc tri twong d6i, tinh

C*!- chinh qui ctia ham Green da phirc v6i mot cuc.
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- Trinh bay mét sd két qua cua Z. Blocki nam 2001 vé tinh chinh quy
ctia ham Green da phirc vi nhiéu cuc.
3. Phuong phap nghién ctru

- Str dung cac phuong phap cia giai tich phirc két hop véi cac phuong
phap cta 1y thuyét da thé vi phc.

- St dung phuong phap va két qua cia Zbigniew Blocki.

4. B6 cuc ciia lun vin

Noi dung luan vin gém 37 trang, trong d6 c6 phan mé dau, hai chuong
ndi dung, phﬁn két luan va danh muc tai liéu tham khao.

Chuong 1: Trinh bay tong quan va hé thdng cac két qua vé cac tinh
chat cua ham da diéu hoa dudi, ham da diéu hoa duéi cyc dai, ham cyc tri
twong d6i, tinh C** - chinh qui cua ham Green da phirc voi mot cuc.

Chuong 2 va phan 1.4 cia chuong 1 1a ndi dung chinh cua luan vin,
trinh bay cac két qua nghién ctru vé tinh chinh quy ctia ham Green da phuc
voi nhiéu cuc.

Cubi cung 1a phan két luan trinh bay tom tat két qua dat duoc.
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Chuwong 1

TINHC ** - CHINH QUY
CUA HAM GREEN PA PHUC VOI MQT CUC

1.1. Ham da diéu hoa dudi
1.1.1. Pinh nghia. Cho W la m¢t tdp con mo ciia £" vau : W® | ¥ ¥ ) 1a
mét ham nika lién tuc trén va khong tring véi - ¥ trén bdt ky thanh phan
lien théng ndo cia W. Ham u duwoc goi la da diéu hoa dudi néu véi maoi
al Wvabl £",ham | a u(a+ |b) la diéu hoa dudi hodc trimg - ¥ trén
moi thanh phan lién thong cia tip hop 1 £ :a+ Ib1 W} Trong truong
hop do, ta viét u T PSH(W (¢ day PSH(W 1a 16p cac ham da diéu hoa dudi
trong W).
Tinh da diéu hoa dudi c6 thé duoc dic trung dudi dang dao ham suy rong
(hay theo nghia phan bd).
Nhac lai,néuu f C'(W,al Wb £" thi 4(Lu(@)ob) = D, (u(a + |b)\|=0.
Ta co6 dinh 1y sau:
1.1.2. Pinh 1ly. Gid siv WI £" 1& tdp mo va ul PSH(W. Khi dé véi moi
b= (,...b)I £"taco
J u
J%ﬂﬂlﬂz k

tai moi z 1 W theo nghia suy réng, tirc la véi moi ham khong amj 1 C) (W

bi 0

SUE@AL] (2)b,bidl (z)* 0

W

Ngueoe lai, néu v L, (W sao cho véi moi z 1 W, moi b = b,...,b)) [£"
on ﬂZV

a =

ik=117;92«

bbk > 0 (1.1)
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theo nghia suy rong thi ham u = Iirr(')l(v *¢,) la ham da diéu hoa duéi trong
e®

W va bang v hau khdp noi trong \.
Chirng minh. Cho ul PSH(W va u, = u*c, voi e> 0. Ldy mot ham
khéng &m j T C; (W va mot vécto b= (b,...,b) T £". Dinh 1y hoi tu chin

Lebesgue két hop voi tich phan ting phan suy ra

O u@)Lj @by dl(z) = lim §u.(z)(L]j (2)o.b) dl (z)

= Ie|®ng O aLu, (2)b,biij (z)dl (z)=0.
w

Phan dau tién cua dinh 1y duoc chimg minh.

o o 2 11
Giasu vI L,

(W va (1.1) dugc thoa man. bat v, = v*c_ voi e > 0. Khi
d6 Dv * 0 trong W, theo nghia suy rong. Theo Dinh ly 2.5.8 [13], ton tai duy
nhit ham diéu hoa dudi u trén W tring véi v hau khap noi va u = limv, .

DPinh ly Fubini va (1.1) suy ra

o (Lv,(@bb)j @)dl 2)=0,

véi moi b £, j T Cy (W), j * 0. Bsi vy (Lv,()bb)* 0, véi moi
zI W,bl £",vadodov, T PSH(W).Khiv, <v, néu e < e, thi ham
gidi han u 1a da diéu hoa duéi.

1.1.3. Pinh ly. Cho W la mét tdp con mo trong £" . Khi do

(i) Ho PSH(W Ila nén 16i, tirc la néu a,b la cic so6 khéng dm va
uvi PSH(W, thi au+bvi PSH(W.

(i) Néu Wialienthongva fu } 1 PSH(W) /a day giam, thi

jix

u= limu I PSH(W hodcu® - ¥ .
jox !
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(iii) Néu u:W® i, vanéu {u } 1 PSH(W hoi tu déu t6i u trén cac

ity
tap con compact ciia W, thiu T PSH(W.

(iv) Gid sir {ua}AA I PSH(W sao cho bao trén ciia né u = supu, ld bi

al al A
chan trén dia phwong. Khi d6 ham chinh qui nira lién tuc trén u” la da diéu
hoa duoi trong .
1.1.4. H¢ qua. Cho W la mot tdp mo trong £" va W la mét tdp con mo thuc su,
khac rong cia W. Néu u T PSH(W, vI PSH(w), va |im®sup v(x) £ Wy) véi
x®y

moiy 1 w C W, thi ham

e imax{u,v} trong w

- % u trong WA w

| ham da diéu hoa dudi trong W,
1.1.5. Pinh ly. Cho W la mét tdp con mé ciia £" .
(i) Cho u,v la cdc ham da diéu hoa trong Wvav> 0. Neuf :j ® | la
16i, thi VE (u/ V) la da diéu hoa dwedi trong W.
(ii) Choul PSH(W, vi PSH(W,vav>0trong W. Neuf :; ® | la
161 va tang dan, thi vf (Ul V) la da diéu hoa duéi trong W.
(iii) Cho u,-vI PSH(W, u® 0 trong W, va v> 0 trong W. Néu
f:0¥)® [0¥ )laloivaf(0)= 0,thivf(u/v)i PSHW.
1.1.6. Dinh ly. Cho W la mét tdp conmociia £" vaF = £ 1 W:v(z)=- ¥ }
la mét tdp con dong cia W, ¢ day vi PSH(W. Néu u1 PSH(WA F) Ia bj
chan trén, thi ham U xdc dinh boi

u(z) (zI W\ F)
0(z) = ilimsupu(y) (z1 F)

y®z
ylI F
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la ham da diéu hoa duéi trong W. Néu u la da diéu hoa va bi chén trong W\ F
thi U la da diéu hod trong W. Néu W 1a lién théng, thi WA F ciing lién théng.

1.2. Ham da diéu hoa duéi cue dai

1.2.1. Pinh nghia. Cho W la mét tdp con mo cua £" va u : W® | la ham
da diéu hoa dudi. Ta néi rcfng u 1a ham da diéu hoa dudi cuc dai trong W néu
Vi méi tdp con mé compact twong doi G ciia \N va véi moi ham V- nika lién tuc
tréntrén G saochovi PSH(G) vav £ u trén G thiv £ u trong G.

Sau dy ta s& xem xét mot s tinh chat tuong duong cta tinh cuc dai.
1.2.2. Ménh @é. Cho Wi £" laméva u : W® | & ham da diéu hoa dudi.
Khi d6 cdc khang dinh sau la tiwong dwong:
(i) Véi mdi tdp con mo compact twong @i G ciia W va méi ham v i PSH(G),

néu lim sup(u(z)- v(z))* 0 véimoi x1 G thiu? v trongG ;
Z® X

(ii) Néuvi PSH(W va véi e > 0 ton tai mét tdp compact K 1 W sao cho
u- v3 -etrong WA K thiu3 v trong W;

(iii) Néu vi PSH(W, G la tdp con mé compact tuwong doi cia Wva u ® v
trén 9G thiu 3 v trong G;

(iv) Néu vi PSH(W, G la tdp con mé compact twong déi cia W, Va véi

moi x1 G, lim inf(u(z) - v(z))> O thiu* v trong G;

(v) u laham da diéu hoa dudi cure dai.

Chitng minh. (i) B (ii): Cho v 12 mot ham da diéu hoa dudi c6 tinh chat: véi
mdi e > 0 ton tai mot tdp compact K I Wsaochou- v3 - e trong W K.
Gia st rang u(@) - v(@) = h < 0 tai mot diém a I W. Bao déng cua tap hop

E = {zi W:u(z) < v(z)+ g}

1a tdp con compact ciia W. Bdi vay c6 thé tim dugc tip mé G chira E va
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compact twong dbi trong G. Theo (i) taco u 3 v+ 2 trong G, diéu d6 mau

thudn véi a I E. Phan con lai duoc suy ra tir khang dinh:

%max{u(z),v(z)} z1IG)
ham Wz) =i .
} u(z) zI W\G)

1a da diéu hoa dudi trong W theo céc gia thiét (iii), (iv), (v) va (i).
1.3. Ham cuec tri twong doi
1.3.1. Pinh nghia. Gid sir W la mét tdp con mo cua £" va E la tdp con cia
W. Ham cuc tri twong doi ciia E doi véi W duweoe dinh nghia la :
Uz (2) = sup{u(@):vi PSH(W,VE £ - Lviw£ 0} (z 1 W).
Ham u; ,, 1a da diéu hoa dudi trong W.
Xet truong hop dic biét khi E 1a dong trong W. Ta s€ chirng minh U ,, tring
v6i ham Perron - Bremermann Y e (¢ day Cp la ham déc trung cua E).
Thyc vay, gia st u I PSH(W\ E) am sao cho:
limsupu(z) £ - 1 véi méi wi E CW.
21 WE
Khi @6 ham
; -1 (z1 E)

vi2) = %max{- Lu} (zI W E)

am va nua lién tuc trén trong W. Hon nira, n6 1a ham da di€u hoa dudi trong

Wdo Pinh Iy 1.2.2 [13]. Nhuvay u £ vV £ U, trong WA E .
Tirdo Ye. o, £ Ugy trong WA E . Bat dang thirc nguoc lai 1a hién nhién.

Bay gid chung ta s& trinh bay mot vai tinh chét co ban ctua ham cuc tri
tuong doi.

1.32.Ménh dé. Néu E, 1 E,1 W1 W thiu u

3 u 3
ErW E2W E2.W
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1.3.3. Ménh dé. Néu W la mién siéu 16i va E 1a mét tdp con compact tieong
doi cia W, thi véi moi wi W bdt ky ta ¢6

limu_ (z) = 0.

I®w
Chirng minh. Néu p <0 1a mot ham vét can doi voi W, thi voi s6 M > 0
nao d6, Mr<-1 trén E. Nhu vdy Mr £ ug,, trong W. RO rang,

limr(z) = 0 va ménh dé dugc ching minh.

2®w
1.3.4. Ménh d@é. Néu W1 £" 1a mién siéu l6i va K 1 W la mét tdp compact
580 ChO Uy yf = - 1 thi U, 18 ham lién uc.
Chitng minh. Ldy u = Ug w va ky hiéu F < PSH(W 1a ho cac ham u. Gia su
o la ham xac dinh cuia Wsao cho p<-1trén K. Khido r £ u trong W. Chi
can chung minh rang véi mdi el (0,1) ton tai vi C(WC F. Sao cho
u- e£ v £ u trong W. That vay, lay el (0,1) P ton tai h> 0 sao cho
u- e<r trong WW vaK I W, trong d6

W = {1 W:dist(z, YW > h}.
Theo dinh 1y x4p xi chinh dbi véi cac ham da diéu hoa duédi va dinh 1y Dini
(Royden 1963), c6 thé tim dugc s > 0 sao cho u*c - e< r trén W va
u*c,- e<-1trén K .bat
% r trong WA W,

V. =
%max{u*cd— er} trong W

e

Khido v, e C(Q)NF vanhu vay
u- ef£ maxu- er}£ v, £u

tai moi diém trong W.

1.3.5. Ménh d&. Cho Wi £" la tdp mé lién thong, va E 1 W. Khi dé cac
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diéu kién sau tiong dirong’

(i) u.,° O;

(ii) Tontaihamvi PSH(W amsaocho ET 1 W:v(z)=-¥ }
Chitng minh. (ii) P (i) 1a hién nhién. That vay, néu v nhu & trén (ii), thi
ev £ U_,, v6i moi e> 0, tir d6 u_,, = O hdu khap noi trong W. Nhu vay
Ug,° 0. Bay giv gia st u,° 0. Theo Ménh dé 2.6.2 [13], ton tai mot
diem a I W sao cho u, (a) = 0. B&i vy, voi moi j I ¥, ¢6 thé chon mot

v, I PSH(W) sao cho

v, <Oy <-1vav@>-27.

Pat
¥ n
v@z)=3 vz, zI W
j=1
Chu y rang v(@)> - 1, v &mtrong W, va V‘E =-¥

Pong thoi v 1a giéi han cta diy giam cla cac tong riéng ctia cac ham da diéu
hoa dudi. Viv' - ¥ néntakétluanvi PSH(W.

1.3.6. Ménh dé. Cho W la tdp con mé lién théng ciia £" . Gid sir E = UE;.
i

trong do E I Wvéi j=12... Néu u;w" 0 véi méi j , thi u;W" 0.
Chitng minh. S dung Ménh dé 2.2.5 [13], chon v, I PSH(W) sao cho

vj<0vav.‘ =-¥
JEJ.

C L& o x. ,
Lay diém a I gN\ Uy, 1({— ¥ }9; Bang cach mé rong moi ham v, bdi mot
i %)
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hing s6 dwong thich hop, ta co the gia thiét v () > - 2.

Khi dé v=§vjiPSH(w,v<0vav\E=-¥.
i

Suyraug,,° 0.

1.3.7. Ménh dé. Cho W Ia tdp con siéu 16i cia £" va K la mét tdp con

compact ciia W. Gid thiét rang {W} la mot day tang nhitng tdp con mo cua

¥
Wsao cho W= W va K I W. Khi dé

j=1

jIj@T qu(z) = U (@), zI W
Chitng minh. Lay diém z 0 I W. Khong mat tinh tong quat, ta c6 thé gia sir
ring K E{Z, H W. Gid stt p<0 1a mot ham vét can doi véi W sao cho
p<-1trén K.
Lay el (0,1) sao cho r(z,) < - e. Khi d6 ton tai j,I ¥ sao cho tip mo
w=r (- ¥,- e)) la tap compact twong d6i trong V\{O :

Layul PSH(W ) saochou £ Otrén W vau £ - 1trén K . Khi do

%max{u(z)- e,r(2)h zIw
v(z) = .
@) % r(z), zI W\ w
xac dinh mét ham da diéu hoa dudi; hon nita V‘K £ -1vav£ 0. Nhuvay
V(z,) £ U, fZ,). Vi u 1a mdt phan tr tuy y cua ho U, , , Nén ta co

uKVWjO(zO) - e£ U (2,)

Do do ta co Uow @)- e£u [z0) £ U, (2p) véimoi j* va e nho tuy
] ]
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¥, suy ra diéu phai chtirng minh.
1.4. Tinh C " - chinh qui ciia hAm Green da phirc véi mot cure
Néu W 1a mot mién trong £" va z T W, thi ham Green da phirc trong

W véi cuc tai z dugce dinh nghia la

g= sup%ul PSH(W:u< 0, Ilmsup(u(z)- log|z - zD< ¥§

I®z
1.4.1. Bo dé. Giad sir 0< e, <r <r, va R> 0. Khi do ton tai d> 0 va
C¥ - dnh xa tron
T:Del (B,\B,) By Bra £
(B, la hinh cau mé tam & goéc véi ban kinh ) sao cho
T (e,a,h,» la chinh hinh trong By ,
T (e,a,h,? la dnh xa B, |1én §B,, (1.2)
T (e,a,h,a)=a+ h,
T (ea02z2)=1z.
Chitng minh. Gia sa T (e,a,h,? 1a ty dang cau chinh hinh cia B, (duoc xac

dinh trén By ) cua dangU oP , trong do

e- (z,b) ’

& 0
<Zb’£’>b+ 1- ‘bz‘éz- <Zb’£’>b£- e
)= e P b

b|< R/ e (xem [15]), vaU 14 anh xa truc giao tuyén tinh véi

h|a—— a+h.
al @

pay= B M, el

ial

Ta c6 thé kiém tra diéu kién dau tién duoc thoa man néu b = eaa, trong do
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_ __la+hl-al
ai(a + hlal- e?)

Piéu nay ching to

22), 4 J1- ezaz‘az%- 2.2) 20 e2q
ar ar @

1- a(z,a)

P(z) =
Su ton tai mot 1an can U , phy thudc tron vao a va h, khong phu thude e 14
ro rang. W
1.4.2. Pinh ly. Gid sir W1a C* - mién gid loi chat trong £" va g 1a ham
Green da phirc ciia W véi cuc tai z 1 W. Khi dé g 1a C* - chinh qui trong
WA £} (tic la, g 1a C™ - chinh qui trong WA 3} va dao ham cdp hai ciia
g bi chan gan TW).
Chitng minh. Ta c6 thé gia thiét rang z = 0. Chon e > 0 sao cho B, D W va
dit W, = WA B, Theo [12], c6 mét ddy cac ham u® I PSH(W)CC* (W)
taing déu dia phuong téi g trén WA {0} khi e ~ 0 va thoa mén u® = 0 trén
IWva u® = logizi+ y trén 9B, trong d6 y tron trong W va det(uiej—) = e.
Suy ra dao ham cép hai ctia u® han ché trén B, bi chan, tirc 1
HNZ(ue HBE)H £C, (1.3)
Thém vao do, trong [12] di chira u® thoa man
ST 72, €
HNU HﬂW’ HN u Hﬂw£ C, (1.4)
& day C, va C, 1a cac hing sb chi phu thudc vao W.

C6 dinh K B WA {03}. Ky hiéu C3,Cy,... 1a cac hang s6 duong chi phu thudc
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vao Wva K . Ta can phai ching minh

HNzueHK £ C, (1.5)
Véiz 1 £"\ {03 sao cho |z] = 1, ky hiéu ], 1a dao ham theo huéng z . Vi
u® la da diéu hoa duéi, nén ta co

q2ut+ q2uts 0.

Piéu nay ching to

e € (a _ ) e
‘Nzue(a)‘z supq2u® @ = limsup > @+rh)+u@-h) u @ (1.6)
z|=1

- h® 0 hf
voial K.
Gia st WE va WE 1a nhitng mién sao cho K B WED WED W. Ta s& sir dung
B dé 1.4.1 v6i ry, r, vaR saocho K 1 B, \ B, va Wi Bg.Véizi W
va h, e du nho, dit
v(z) = u®([ (eahz))+u®( (ea- hz))
va va>=u®@+h)+u®@- h).
Khai trién Taylor quanh goc dbi vai ham f tron tuy ¥, ta duoc
f )+ f(h)= 2f (O)+ %(sz (hd)+ N2f (1)h?
v6i h¢l [,h]va hél [0,- h]nao do.
Boi vdy, theo (1.3) va (1.4)
var£ 1t @>+C,hf, z1 9B, (1.7)
Mat khac,
vt 0t @+, 21w (1.8)
trong do

&= sup [Nf(®oT)(eahgz).
lhd€ |21 W
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Suy ra

s C (HNZueH + [Ny Hvxwi) (1.9)

v6i h di nhé. Vi 4nh xa A a (detA)Y" 1a siéu cong tinh trén tip cic ma

tran Hermite duong, nén ta co

é%le (”)%ﬂn 3 el”‘gi]acT (e,a,h,%r/ PacT (ea-h,)

s " (2- Celnf) (1.10)

2/n

0
5

Giasit M > 0 saocho z2- M £ 0 véiz I W, va dinh nghia
wa>= vad- max{,Chf + e "Cohf (22- M).

Khi d6 w da diéu hoa dudi trong W, w £ 2u® trén B, C W theo (1.7) va
(1.8), va det (Wij—)3 2"e trong W theo (1.10). Theo nguyén ly so sanh
(xem trong [1]) ta c6 w £ 2u® trong WE. Pic biét, w@> £ 2u® @, va két
hop vai (1.6) va (1.9), ta dugc

32,8 2, e G

‘N u (a)‘£ C7(HN u H\?\wi+ INu HWW)Jr Cg.
Do WEco thé chon 1a tap dong tuy y gan W, nén tir (1.5) suy ra (1.4). W
1.4.3. Pinh ly. Gid sir W la mién siéu 16i bi chan trong £" va gia sir g 1a
ham Green ciia W véi cuc tai z 1 W. Khi d6 g1 COY(WA {z}) khi va chi khi

tontai'y 1 PSH(W sao cho
- Cdist(z, YW £ y(z)< 0,z1 W, véi C > 0 nao do.

Chitng minh. Phan “chi khi” 14 hién nhién. Lai gia thiét rang z = 0 va c6 dinh
K DW\ {0}. Giasttr > 0 sao cho B, B W. Véi 0< e < r, dinh nghia

€= sup{vi PSH (W):v < O,v‘Be £ log(e/ r)}.
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Khi d6 dé dang ching minh u®l PSH(WCC (W), u®=0 trén W,
u® = log(e/r) trén B,, va u® g khi e 0 (xem [13]). Do g la ham da

diéu hoa dudi cuc dai gan W, ta co thé gia thiét rang

g® y gan W (1.11)

u€s

Voial K, e cho trude, va h di nho, dinh nghia
W= 1 W:T (e,a,h,z)T W}

Theo (1.11) va diéu gia dinh trén y ta c6

u®@>® y @3 -Cdist(z,fW)* -Cdh|, z1 TW,
trong d6 C ¢ chi phu thudc vao K va W. Do d6, vai z T Weta co

ut( (e,ahz))£ 0£ u®@>+Cdhl.
Do u® 1a cuc dai trén WE\ B, tir (1.3) suy ra
u®@ (eahz)£u@+Cdn|, zI w
Vivay,néuz =a véial K va|n| < d, trong d6 d chi phu thuoc vao K va
W, ta co
u®@+h)£ u® @+ Cdhl

va dinh ly dugc chirng minh. W
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Chuong 2
TiINH CHINH QUY CUA
HAM GREEN PA PHUC VOI NHIEU CUC

Trong chuong nay ta chimg minh rang néu W 1a mién C 2L trom, gia 16i
chit trong £", thi hdm Green da phirc ciia W vé6i nhiéu cuc ¢ dinh va trong
s6 duong 1a C** - chinh qui. Trudc tién ching ta nhic lai:

Néu W la mién bi chan trong £ n pl, e pk Iw phan biét, va
m,...,M, > 0, thi ham Green da phtic trong g dugc dinh nghia la

A}

g= sup%ui PSH(W [u< 0, Iizr;)splijp(u(z)- m |0g‘z_ pi‘)< ¥ i= Lkg

C6 thé chira g 1a ham da didu hoa dudi cuc dai trong WA {p?,..., p} , va

_op" e
Mo= Sird Mo

(xem [14]), trong d6 M 1a toan tir Monge-Ampére phirc. Vai U 1a ham tron

X q2
I\/Iu:detgﬂu

va theo [10] Mu 1a d6 do Borel khong 4am néu u I PSH(W va u bi chin dia
phuong gan W.
Ta nhac lai mot vai ky hiéu:

Néu z = (z5,....2,) T £", thi x; = Rez;, y; = Imz;,
Néuz 1 £",]z|= 1 thi ky hidu 17'u(z) 1a dao ham cép m ctia u theo

huéng z tai z.
Vi cac dao ham riéng chung ta s€ dung ky hiéu

IR LU L

= ﬂ—u, u, = — U; U=
X

oy 1z N

Uy
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Néu viét [Nu|£ f trong tip mé D1 £", trong d6 f 1a bi chan dia
phuong, khong am trong D, thi c¢6 nghia u la Lipschitz dia phuong va bat
dang thic xidy ra hau khip noi (JNu| hiéu theo nghia ctia Dinh ly
Rademacher).

Néu viét ddu * dd®z2, thi cd nghiala u - 1212 1a da diéu hoa dudi.
2.1. Céc woc lwgng co ban

Cho W 1a mot mién bi chan trong £", cac cuc phan biét pl,..., pk Iw
va céac trong 80 my,...,m, > 0, ¢d dinh cac s6 duong R, r, m va M sao cho
voil, J=1...,K

wi B(p',R)
B(p'.r)1 WvaB(p',r)CB(p\r) = &
mg£m£ M.

C6 thé kiém tra dugc udc luong sau ddy doi véi g
i
. Z- p'| )
a m |09—R £9@z)<0 zI W
i

2P

z- p' < =
‘ P ‘- (k- )M Iog$£ giz) £ m Iogf, z1 B(p',r).

m log
Véi e ma 0< e < r, dinh nghia

W= WA JB(p',e),

va g® = sup{vi PSH(W ‘v< 0 v\B_( G |og§, i=1.. Kk}
p.e

Ta c6 danh gia

g°(z) £ m log max{[zr' P ‘e} 21 BpLr), ¢°1 PSH(W  (2.1)

S6 héa boi Trung tam Hoc liéu — Pai hoc Thdi Nguyén http://www.Irc-tnu.edu.vn



18

e log(r/ e)
gL gt log(R/e)+ (k- 1)(M/ m)log(R/ r)gI trong W (2.2)

9¢ ~g° = g khi e ~ 0, va hoi tu déu dia phuong trong WA {p?,..., p*}.
2.1.1. Ménh @é. Gid sir W1a C* tron va gia l6i chat. Khi d6 ton tai Yy chi

phu thudc vao K,r,R,m va M, 0<ry£ 1, sao chovéi @ ma0<e<r;ta

¢6 thé tim dwge VI PSHW CCY (W ygi dd°v* dd® iz trong W, v = 0

tren TW vavéil = 1,...,K tacé

mlog§£ v(z) £ rnlog‘z-r néu e£‘z- pi‘£ r.
Chung minh. Dat
i
wiz)=§ m Iog‘ZR—p‘+ ‘z- pl‘z- R2,
i

sao cho w < 0 trén W, dd®v * dd®z”2, va w < m log(e/ r) trén §B(p',e).
Mit khac, véi z T IB(p',r) taco

w(z)® kM |Og%+ r’- R2>m Iog§+ ‘z - pi‘z -y
liy € sao cho

mlogs - e? < kM log—- RZ.
r R

Tuong ty nhu trong [5], gidsir € i ® | 123 C* tron va thoa man
ct)=0, t£-1
ct)y=t, t* 1
Of£ cdt)£1=0 tI i,
c#t)> 0, tI ;.
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veixyl | dit
1 .
fi(x,y) = x+ JTC(J(Y' X)),
sao cho

. 1
fi0y) = maxoy} néu -yl <

Néu U,V cic ham da diéu hoa duéi véi ddu, dd®v * dd® zi2, thi
ddcfj (u,v)? (1- c£j(v- u)))dd®u+ c£j(v- u)))dd®v 3 dd®izi2.

Gia str y 12 ham xéc dinh d6i véi W. Néu chon j,A du 16n, thi ham

I . e i2 20 2 IR Al

i fifv@ miogZ - p'f- €5 21 UBE'N)

v(z) =1 '
i @AY @) 21 W\ UB(p'r)
|

cd tat ca cac tinh chat doi hoi. W
Chu y rang néu k = 1 thi ta c6 thé chon I, = r trong Ménh dé2.1.1.
2.1.2. Dinh ly. Néu W la mién siéu 1oi, thi g la ham lién tuc dwoc xdc dinh

trén tdp

{@ph P m m) T W WG ) PPt Y (3)
trong 36 véiz 1 (Wtaditg:= 0
(W goi la mién siéu 1di néu tontaiy T PSH(W véiy < 0 vazgr?Wy(z) = 0).
Chitng minh. Theo (2.2) g°® ® g déu dia phuong trén tap (2.3) khi e ® O.

Nhu vy chi can chimg t6 rang voi e du bé ¢d dinh, g° 1a lién tuc nhu ham

duoc xac dinh trén

WPt p) T Woidist(p', qW > e p' - pl>2ei 3 (L)
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Giastt p" ® p',m; ® mkhi j® ¥,i=1..k va

gf = supqvl PSH(W N <0, vI_

e
£ - log—
B(p" ) M, gr}

Cha y rang néu 0< e < o Va j du 16n, thi theo ménh dé 2.1.1 ap dung cho
hinh cau chira W ta c6

lim  gi(z) = mlog(e/ r).
z® 9B(p' )

Hon nita, lim g; (z) = 0, vi W la mién siéu 10i. Boi vay, theo mot két qua
Z® W

cua Blocki [4, Dinh Iy 1.5], ¢} j lién tyc trén W.
Pé két thuc viéc ching minh, chi can ching to rang gje ® ¢° déu khi

j® ¥ trong W.Cédinhc> 0.V6iz1 B(p',e) vaj dulon, theo (2.1)taco

max{[z- pi'j‘,e} e+ ‘pi_ pi,i‘ .
*(z) £ m . | £m.l £ mlog—+c,
g;(2) £ m; log . m,; 109 . mig -+¢
Voiz 1 B(p™,e)
max3{z- p|.e i ophl
9°(z) £ m log {[ ‘ }£ m Iog ‘ ‘£ m,; Iog§+ C.

Vi vay véi j nhu thé ta co
g°- c£ g £9°+ctren W,
va tir d6 suy ra dinh 1y dugc chimg minh. W
Trong ching minh ciia Dinh 1y 2.3.3 ta can x4p xi g°. Néu 0£ e<r va
0£ d£ 1, thi dinh nghia

g%9 = sup{vi PSHCL* (W ‘v £ g% Mv 3 dtrong W}
Chu y ring g%¢ tang theo e va giam theo d. Ta c6

o+ d(z- p[ - R?)e g™t ¢ (2.4)
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2.1.3. Ménh dé. Gia sir g% 1 PSH(W), Mg®® = d trong W. Khi @6 néu W
la siéu 10iva 0< e < 1y, thi g®9 T C(W . Néu WIAC¥ tron va gid I6i chat,
O<e<ryvaO<dg 1,thig®® i Cc¥ (W).
Chung minh. Gia st
B={vi PSHW Vv £ g° Mv3 dtrong W}

Theo B6 dé Choquet ton tai mot ddy v; I B sao cho @9 = (sup;v;)". (u”
ky hiéu 1a chinh quy hoa ntra lién tuc trén caa U)- Néu w; = max{vy,...,Vj},
thi Mw; * d trong W ([5]) va nhu vay W, I B. Boi vay Wj - (ge’d)*hﬁu
khép noi, Va theo dinh 1y x4p xi trong [5] M (g®%)" * d trong W . Ta két luan
rang g®¢ 1 PSH(W va Mg®? 3 d trong W. Tir d6 Mg®® = d trong W .
Bay gio gia st W la mién siéu 16i va 0< e<ry. Theo [4] ton tai
y I PSHWCC(W véiy = 0 trén TW va My 3 1 trong W. Véi A du
16n ta cO

Ay £ g4 £ 0 trong W (2.5)

Gia sir v duoc cho nhu trong Ménh dé 2.1.1 ap dung cho mét hinh cau chira

W. Khi do
z- P

v(z) £ 9%%z) £ m IogT néu e £ ‘z - pi‘£ r (2.6)

Véih1 £" nhovaz 1 W véi || < dist(z, fW) < 2}h| taco
%@ + h)- g*)| £ C(h).
Theo nguyén ly so sanh (xem [5]) 4p dung cho g% va g®%(. + h), bét ding

thuc trén xdy ra véi moi z ma dist(z, W) > |h|. Theo (2.5) va (2.6) ta co
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limC () = 0.

Vay g9 1a ham lién tuc.

Phan sau ctia ménh dé duoc suy ra tir Ménh dé 2.1.1 va Pinh Iy 1.1 [12]. W
2.2. Ca4c woc lwgng Gradient

2.2.1 Pinh 1y. Gia sir W la mién bi chéin trong £", pl,..., pk I W phan biét,
m,...,mc > 0,

AY

g= sup%vi PSH(W |v < 0, Iimsup(v(z)- mlog‘z- piD< ¥,i= l_g

z® p'
thoa mén
lim sup_‘gi< ¥
zoqw dist(z, W)
Khi do
min; [z - p'|

trong do C la hdng s6 chi phu thudc vao Wpl, s pk, m,..., M.
Pinh 1y 2.2.1 tryc tiép suy ra tir Dinh Iy 2.2.3 4p dung cho d = 0.
Trudc tién ta can bo dé sau:
2.2.2. B6 dé. Ton tai mot hang sé o= (E/Qk, n) sao cho voi

pL...pfT £" af £M\ {pl,...,pk}
ta cé thé thay doi truc chudn cdc bién trong £" dé

‘a- pi‘£ é/‘{al- p'l‘ i=1..k.

Chitng minh. Ky hiéu S 1a mit cau don vi trong £" . Ta chitng minh rang t6n

taib1 S saocho

‘a- pi‘;ﬁ C‘,’/‘Ka- pi,b>‘, i=1..k,
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tc 1a,
a-p \L1
= o) &
bat
G= L
minskf
trong do

f(zt,...,z2%) = max miin ‘<zi,b>‘

la mot ham lién tuc trén S Phan con lai ta chting minh réng f > 0 trén S¥.
C6 dinh z%,..,2 1 S vadat K; = §1 8 |(b,z')= 0}i=1..k. Khido

UK; "' S,vavivayvsibl S\ |JK; taco

| |
fzl,...,2%) > m_in‘<zi,b>‘> 0. W
|
2.2.3.Pinh ly. Cé dinh 0 £ d £ 1. Gid sir

. 0%)
limsup———
I® (W dISt(Z,ﬂV\)

Khi d6 véi e thoa méan Ménh dé 2.1.1 ta ¢é

£B<¥.

‘Nge'd(z)‘ £ z 1 W,

min; ‘z - pi"
trong do C la hc%ng s chi phu thuéc vao n,k,R,r,m,M ,va B.
Chiurng minh. Gia st r > 0 sao cho

- 9%92) £ - g°%@z) £ 2Bdist(z, YW ndu dist(z, YW £ r.
vdi h dunho ta co

ge,d(Z +h)- ge’d(z) £ 2B |h| néu dist(z,9W) = |h|’
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va do Ménh dé 2.1.1

m Iog§£ 9%(z) £ m Iog‘z_r—pi‘ néu e £ ‘z- pi‘;E r,
ta co
4+ - e miog 21 2,
nduzi qB(p'e+ ), i=1..k.

Theo nguyén 1y so sanh ta nhan duoc
g%%z + h)- g®%@z) £ 2max{B,M}{h| néu || £ min {r,dist(z, TW)},
e
va nhu vay
‘~ e,d Cy
Ng ‘£ " trong W (2.7)

Bay gio cé dinh a I W va chon bién nhu trong Bb d 2.2.2. Dat
PU)=( - p)..(I - py),

i

Pa|, o mXf- P

£ Ca
‘P(al)‘

_ _zi W
miin‘a— p" miin‘a— p"

sao cho £ C,

Véi h di bé gia sir

7+ mh i
P(a)

WE= W Ul§(pi,6+ ed .

Wit = izi W

va

trong do

e¢= minde,r - edist(a, W), r}
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v(2) = ge,d'ee P(z 1) + C4 0 pl‘z_ R2)|h|,

P(al) 2] mm‘a— p‘

sao cho néu C, du 16n thi

2
Mv 3 [1+ Mh1 d+ C—|h|3
P(a,) mm‘a- p‘
Véiz 1 W ta co
v(z)- 9%9(z) £ 2Bdist(z, W) £ 2B Cs h|,
m.n\a- |

trong khi véi z 1 ﬂB(pi,e+ e9 tacod

C, IP(z e+ e¢ C

- ¢t <] (1)‘|h|£ cC,— 2t ¢ Cs
\ 1){ emiln‘a— p‘ miln‘a— p‘

Do d6, theo nguyén ly so sanh ta duoc
Cs

g°@+h)- g°@) £ lh|
m‘a- p ‘
néu
mln‘a- ‘
Ih| £ e¢—

va dinh 1y dugc ching minh. W

2.3. Céc w6 lwong ciia dao ham cép hai
Muc dich cta ching ta 1a ude luong [N?g*| ddi véi e,d nho. Trusc

hét, ta cAn mot udc luong trén TW. St dung phuong phép trong [8] (xem
thém [12]), ta ching minh hai dinh 1y sau day va 4p dung ching dé chung
minh tinh chinh qui ctia ham Green da phirc v6i nhiéu cuc (Pinh 1y 2.3.3).
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2.3.1. Pinh ly. Cho W la mién gid 16i chdt, bi chan trong £" va y la
C*¥ - ham xac dinh da diéu hoa duéi @i véi W. Gid si dd®y 2 dd®izi2 va
ton tai cdc hang sé dwong A, a sao cho
v ], INy], ‘Nzy‘, ‘N3y‘£ A trén W,
INy|® a trén qW.

Véir > 0 ky hieuU = {z [ £" [dist(z,9W < r}.

Gid sir ul PSH(WCU)CC* (WCU) sao cho u = 0 trén W va u < 0,
Mu = d trong WCU , trong dé 0< d £ dy. Gid thiét rang ciing c6 cdc hang

s6 dwong b, B sao cho
INu|® b trén W
INu| £ B trén WCU .
Khi dé ton tai hang s C = C(n,r,a,A,b,B,d,) sao cho
‘Nzu‘£ C trén W.
Chitng minh. Néu z, 1 W thi ta s& ky hiéu chuan ngoai ctia W tai Z , 12
N,.Veizl Wtaco

g Ny (z.)
= (Ny@),—2%)°
ﬂNZOy(Z) < y(Z) Ny (ZO)‘>

Ny(zo)‘- A‘z- zo‘.

Tir d6, ton tai cac hang s6 duong &P/ sao cho

ﬂNZOy(z)3 &z, 1 YWz 1 WCB(z, 8.

Cé dinh 2, T W.

Ta co thé gia thiét rang N, = (0,...,0,1) sao cho Ty, = 1/ 9%
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< N < s ¥ N , . Lo, A A . ¥ R
Vicay vau lacacC™ - ham xac dinh doi véi W, néntontaiC ™~ - ham v
duoc x4c dinh trong 14n can cua YW, sao cho U = VY va Vv > 0 trén WCU .

DO dé, néu t,S i {Xllyll "'1Xn- ]_1yn- ]_1yn }, thi

Uy, (0)Y1s (o)

Us(Z0) = (2.8)
; yxn (ZO)
va nhu vay
Ues (z0)] £ C4 (2.9)
Bay gi0 gia st
U, @) £ C (2.10)
Ta s& wéc lugng ‘anXn (ZO)(. Tacé
uann - 4Uan- uynyn'
Theo (2.8), (2.9), (2.10) vado dd°y 3 dd®z|2, nén ta co
an d 1
dy > d= det(ui(zq))° Unﬁ(zo)gx% - Cs.
Phén con lai ta chirmg minh (2.10). Véiz I Wtaco
N Ny (zo)
Y, (2) = Re(Ny(2), =
n < Ny (z)|
3Ny (o) - Alz- zp|? a- Afz- zg|.
Trén WC B(z,, P xéac dinh
— Yi
T =u- u
t V. Xn
sao cho
T = 0 trén YWCB(z,, (2.11)
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Taco

thn (ZO)
yxn (ZO)

Txn (ZO) = utxn (ZO) - uxn (ZO)

va nhu vay chi can ching minh rang
Ty, @o)| £ Cy

bat f ==y /y, ,khido
N, \sz\ﬁ Cs trong WCB (2o, 5 (2.12)

Vi det (uij—) 1a hang sb, nén

— 0 _
ijt = U Uy, = 0.

(trong d6 ky hiéu (u'"’) 1a ma tran nghich dao ctia ma tran chuyén vi ciia

(uij—)). Tur do, taco

— 1
=-u U fi-

AN 2imu'u;, fo.

i]. _ ij ij
U Ti; = - Uyu fij—- 2Reu "u;, fr- iy, T;

nJ
Vi
if, 2\ _ o il
u(uy, if = 2u Uy, Ugy,
nén tir bat dang thire Schwarz va (2.12) suy ra

___ _ ___ e -
ut &T + %uyzn)ij—3 mu, u” fi-m2f - u' i -C6§§1 T
i

&I-!-T-IO:

Trén fWtacou, = u, y, /Yy, ,vanhuviy theo (2.11) ta c6

£Col- 2o, z1 YWCB(z, 8.

T + luz
2 Yn

Hon nira,

£ Cgq trong WC B(z,, P.

LT+ 12
2 Yn
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Tir do néu w = +T + 22 - Colz- zof. trong d6 Cy dit lém, thi w £ O
2 n

trén §(WC B(zp, £3) va

iy Eir

o
uwip 'Cloéa u- -+
i

G}I-EIO:

Do d6, néu C,, va Cy, dit 1on, thi w+ Cpyy + Cpou £ 0 trén (WC B(zo, P)
va uij_(W +Cpy + Clzu)ij— 30 trong WC B(z, P». Theo nguyén ly cuc dai

ta co
w+ Cypy +Cpou £ 0 trong WCB(zp, PA.

Suy ra rl'xn (zo)‘ £C,A+CHLB. W
232. Pinh ly. C6 dinh a > 1 va gig sie W=z 1 £" 1< 1zI< a}. Gid sit
ui PSHWCC* (W sao cho u=0 trén §B, (B, = B(0,a)), u> 0,
Mu = d> 0 trong W. Hom nita, gid si¢ ¢6 cdc hang s6 dirong b,b, B sao cho
us3 b trén 9B,,
INu|® b trén B,
INu| £ B trén W.
Khi dé ton tai cac hdng sé dwong dy = dy(n,a,b) vaC = C(n,a,b,b,B) sao
chonéu 0< d£ dy,taco
‘Nzu‘ £ C trén 9B;.
Chung minh. Dt
y(@)=1(zP?- 1),
§d61 =b/(a®- 1),saochoy £ u trong Wvéi d dit nho. Bay gior c6 dinh

2,1 9By, taco thé gia st z, = (0,...,0,1) va bai todn quy vé uéc lugng
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Uex, (@0)| £ C1.
A A A 1 2 2 J4
Tuong ty nhu trén ta nhén dugc néu w = +T + Zu; - C,z - Z,|°, trong d6
2 Yn
L &

u”wij—3 -C3§é u' + 13 trong WCB (z0,1),
1

Q| ‘AIO=

vaw £ 0 trén  (WCB (z4,1)).
Theo bat dang thirc gitta trung binh cong va trung binh nhan ta c6

- — B N 2 .
u C W)L e |g°1 L %é uil o+ n§2d|1/n i 1%3 I_gé u'l 4
i

QI-_‘-T-IO:

i i
v6i d da nho. Nhu vay
uij_(w+ Cu(y - u));* 0trong WCB (20, 1)
néu C, dii 16n.
Theo nguyén 1y cuc dai ta c0O
Ty, (Zo) £ CB. W
2.3.3. Pinh Iy. Gia sir W1a C** tron va gid 16i chat. Khi do
gl CH(W\ {p',....p'}),

va \Nzg(z)\ £ 2z W\ {p%....p"}

] i’
min; [z - p'|

trong d@é C la hing sé chi phu thuéc vao Wp?, .., p¥, My, ..., M -
Chimg minh. Gia st y 1a C?*- ham xac dinh d6i véi W va dd®y * dd®z2
trong W,

I, Ny, [R% |, K% £ A trén W,
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INy|> a trén W,
v6i cac sd duong a va A. Ta c6 thé tim dugc #6> 0 sao cho v6i moi
Zo I W ton tai mot hinh cau B(z;,20), chira trong W va tiép xtc véi IW tai
Zo.Khi do

g ‘Z - 21‘
Z) £ - lo
9() log2 J 200

néu PAE [z- z,| £ 284

trong do

= maX Z),.
g dist(z,IW)? P/og( )

Béi vay ta tim duoc b vai

liminf—9@__
z@ W dist(z, W

Gia st y; =y *ry; la chinh quy héa tiéu chudn cua y va gia su

>b>0.

W = {yj < 0}_ Néu j du 16m, thi cac hang s6 A, a va b 1a dung dbi véi Y
va WL Vi vy, ta cO thé gia thiét rang y 1a C ¥ _ ham, suy ra hang sd trong
DPinh 1y 2.3.3 chi phu thudc vao n,k,r,R,m,M,Aa vab.

Theo Ménh dé 2.13, ¢*' 1 C* (W) néu 0< e<r,, 0< d£ 1. Vi céc s6

duong € va d du bé ta co

‘NZ eOI(z)‘ €y z1 W,
mm‘z— p‘

3 b trén W, nén theo Pinh 1y 2.2.3 va Pinh ly 2.3.1 ta ¢
N%g®9| £ C, trén IW (2.13)
V&i w3 1vacddinhi= 1.k, dat

uw) = g*(p' + ew)- m logf-
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Theo (2.2) va (2.4) taco

u(w) > m Iog‘w‘-
Nhu vay, néu a di 1on ma b == mloga- C53> 0, thi véi € du bé ta co
us b trén §B,. Hon nira, ge'd 3 -Cy trén ﬂB(pi,l’). Vi vay theo nguyén ly

so sanh, vai e du bé ta co
rT]Iog‘ ‘ mIog +‘z p‘-e£ge‘j(z)

néu e £ ‘z- p"£ r.
Do dé

o'

m A i
3Lt B(p',e),
- rén B(p’,e)

va Nu|? % trén B;. Tu Pinh 1y 2.3.2 suy ra v6i d du bé

‘Nzu‘ £ Cg trén By,

suy ra

. C . ;

‘g% ¢ 23 trén 1B(p',) (2.14)
Phan con lai cua chtirng minh duoc thuc hién theo phuong phéap cua Blocki [6]
va chimg minh ctia Dinh 1y 2.2.3. C6 dinh a T WA {p',..., p}. Vi g®? 1 da

di€u hoa dudi nén suy ra

N2ge (@) — timsup &@+ M+ 8@~ )~ 29™(@)

2.15
h® 0 hf? (2.15)

Gia st P nhu trong ching minh cia Dinh ly 223 va gia s

WED WED Wee> 0. veiz 1 W UB(IOi e+ ed vah dibé, ta dit

D(Z h) — ged§+ P(Zl)h_
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va

v(z,h) = D(z,h) + D(z,- h) + PCG

sao cho
D(z,0) = g*(z),
D(a,h) = g*%@+ h),

V 1a da diéu hoa duéi tai Z va

2
v@h)® g°%a+ )+ g*%a- h)- L jnf (2.16)
P (ay)|
Néu Cg dulén va h du bé, thi
2/ng
(Mv(h)) " 3 TH Ijg{zl)h ‘1- P4z)) hy| 4"
P(ay) P(ay) 5
C . | |2 3 (Zd)ll n
"P@)
Khai trién Taylor ctia D(z,% quanh gbc ta dugc
v(z,h) £ D(z,h)+ D(z,- h) £ 2g%%(z) + |[N*(D(z >))HB(0h) i
Vi
et P (
ARGIENGE Pel 2N§+_Eﬁ%i
Pa) P @)

nén ta nhan duoc

v(z,h) £ 2g%%z) + Cdhff, z1 Tw

v(z,h) £ 20%9z) + C¢h[?, z 1 B(p', e+ ed,
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trong do
Nzge,dH o
C¢= V\X\M‘t’
" P@)f
Ci¢: Cg (e . esé)HNzg&dHB(p‘,e+2e¢)CV\’e

2
P(ay)|
voi h du bé.
Bay gio ap dung nguyén 1y so sanh cho v va 2ge'OI , ta nhan duoc
v(a,h) £ 2g*%@a) + max{C¢Clsé...,Ck¢}1h|2.

Theo (2.15) va (2.16) ta co
CeR?
5
P @)

Néu cho Wi#- W e¢™ 0, va st dung (2.13), (2.14), thi ta nhan duoc udc lugng

‘Nzge*d(a)‘ £ max{C ¢C ¢ ...,Ck¢}+

can ching minh. W
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KET LUAN

Luan van da trinh bay:

- Tong quan va hé thong cac két qua vé cac tinh chat cua ham da diéu
hoa dudi, ham da diéu hoa dudi cyc dai, ham cuc tri tuong ddi, tinh
C*!- chinh qui ciia ham Green da phuac véi mot cuc.

- Mot s6 két qua cua Z. Blocki nam 2001 vé tinh chinh quy ciia ham Green
da phtrc v6i nhiéu cuc.

Cu thé 1a d4 chig minh cac két qua chinh sau day:

1. Gid sir W la mién C¥*  gid 16i chdt trong £" va gid sir g 12 ham Green da
phike ciia W véi cuee tai z 1 W. Khi dé g 1a C™ trong WA £} (tike 1o, g 12
C™ trong W\ €} va dao ham cdp hai ciia g bi chin gan W).
2. Gid sir W la mién siéu 16i bi chan trong £" va gid sit g la ham Green ciia
W véi mét cuc tai 21 W. Khi d6 g1 COYWA {z}) néu va chi néu ton tai
y I PSH(W sao cho

-Cdist(z, TW £ y(z)< 0,zI W
voi C > 0 nao do.
3. Gid thiét rang W1a C2* tron va gid 16i chat. Khi d6

gi ct(w\ {p'...p* D),

va ‘Nzg(z)‘ £ vz W {p',..., p"}

. 12
mmi‘z- p‘

trong dé C la hang sé chi phu thudc VAo wp?,..., pk, m, ..., M .
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